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( é ONGRATULATIONS

The GLOBE Program heartily congratulates
all the GLOBE students, teachers, and
scientists who participated in the 4th
GLOBE Learning Expedition in Cape Town,
South Africa, June 22 - 27, 2008.

Our belief in the value of GLOBE student
research for sustainable communities
was strengthened as we experienced
how the GLOBE community works as
an educational and scientific force that
unites people, nations and cultures for
peace and a sustainable future.
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THE GLOBE PROGRAM OVERVIEW

Announced in 1994, GLOBE (Global Learning and Observations to Benefit the Environment) began operations on Earth Day
1995. GLOBE is a worldwide, hands-on, inquiry-based primary and secondary school science and education program. GLOBE
observations and measurements include atmosphere and clime, hydrology, land cover and phenology, and soils. GLOBE stu-
dents, teachers and scientists collaborate on inquiry-based investigations of the environment and the Earth system, working in
close partnership with NASA and NSF Earth System Science Projects (ESSPs), on research topics related to the carbon cycle,
watersheds, seasons and biomes and extreme environments. Understanding the Earth as an interconnected system is at the core
of the GLOBE Program.

“GLOBE is the quintessentially ideal program for involving kids in science.”
-Nobel Laureate Dr. Leon Lederman

The GLOBE Program is implemented through a worldwide network of primary and secondary schools. GLOBE students:

» Take environmental measurements at or near their schools using GLOBE measurement protocols and appropriate,
calibrated measurement equipment.

* Report their observations to the GLOBE database via the GLOBE Web site or email.

* Use tools on the GLOBE Web site to create maps and graphs from their own data, to analyze GLOBE data sets,
and to share their data with other schools around the world.

e Conduct real research in collaboration with scientists and other GLOBE students worldwide.

Over a million GLOBE students in more than 20,000 schools located in over 110 countries have reported over 18 million
measurements in the areas of Atmosphere/Climate, Hydrology, Soils, Land Cover/Biology and Phenology. GLOBE improves
student understanding by involving students in conducting real science — taking measurements, analyzing data, and participating
in research collaborations with other students, as well as with scientists engaged in cutting-edge Earth Systems Science research.

Broad international participation is an integral part of the GLOBE Program. Bilateral agreements establish partnerships be-
tween the United States and its international partner countries, which are then responsible for designing program implementa-
tion in their own countries. Implementation in the United States depends upon the efforts of more than 100 state and local part-
ner organizations. GLOBE is funded by the National Aeronautics and Space Administration (NASA) and the National Science
Foundation (NSF), and supported by the U.S. Department of State, and implemented through a cooperative agreement between
NASA and the University Corporation for Atmospheric Research (UCAR) in Boulder, Colorado. Colorado State University
(CSU) in Fort Collins, Colorado, is a key partner in GLOBE, leading technical and Help Desk functions.

VISIT THE GLOBE PROGRAM AT WWW.GLOBE.GOV
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CONFERENCE OVERVIEW

The 2008 GLOBE Learning Expedition was held in Cape Town, South Africa, 22 June through 27 June, 2008. The Learning
Expedition is a GLOBE signature event which presents an opportunity for teams of GLOBE students from around the world to
meet one another, learn together, present the results of their GLOBE student scientific research projects, and form collabora-
tions for future research. Representatives from the following countries attended:

Argentina Finland Mali Spain

Bahamas France Namibia Sri Lanka

Bahrain Germany Netherlands Swaziland
Botswana Greenland New Zealand Switzerland
Cameroon Guinea Niger Tanzania

Canada Hungary Nigeria Thailand

Chile Iceland Poland Trinidad and Tobago
Congo India Puerto Rico Uganda

Croatia Japan Qatar United States of America
Czech Republic Kazakhstan Rwanda

Denmark Latvia Saudi Arabia

Dominican Republic Lebanon Senegal

Estonia Lithuania South Africa

Ethiopia Madagascar South Korea

The conference featured plenary and parallel sessions within a two-day research seminar entitled “Students Making a Dif-
ference through GLOBE Student Scientific Research.” GLOBE students presented scientific projects within the following
research strands:

*  Health and the Environment *  Regional Impacts of Climate Change
*  Water Quality and Availability *  Earth System Science Projects

In addition to the Student Research Seminar, activities included two days of field exploration and study/ Students enjoyed a
Student Alumni Dinner, cultural presentations, and a final banquet at “MOYO?”, the place for an African continental feast and
entertainment.
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GLOBE LEARNING EXPEDITION DELEGATIONS

Many thanks to the sponsors of our GLOBE Learning Expedition Delegations!

Country

Argentina

School

CEI "San Ignacio" - Fundacion Cruzada

Patagonica

Sponsors

Capsa-Capex

AES Argentina

Estonia

Tallinn Science Secondary School

Estonian Ministry of Education
- Imbi Henno, Ulle Kikas
Paide's City Council
- Kersti Sarapuu, Edith Ténavots
Paide Gymnasium
- Vello Talviste
Tallinn Secondary Science School
- Gunnar Polma

Germany

IGS Franzsches Feld

SE-BS: BS-Energy

Volkswagen

Greenland

GU Nuuk School

Nunafonden

Hungary

Bibé Istvan High School

Oktatasi és Kulturalis Minisztérium

Arany Kapu Rt

Pirt6-Vill Kft

United
States

Motor City Model UN Club

D2 Abatement

UAW Region 1A
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CONFERENCE AGENDA

Registration , travel & tours
information desk open

Molly Blackburn Hall

Registration , travel & tours
information desk open

Plenary Session
Jameson Hall

Saturday, 21 June Sunday, 22 June Monday, 23 June Tuesday, 24 June
PARTICIPANTS STUDENT STUDENT
ARRIVE L ENLINOLL S RESEARCH SEMINAR RESEARCH SEMINAR
6:30 - 8:30 7:00 - 9:00 6:30 - 8:00 6:30 — 8:00
Breakfast Breakfast Breakfast Breakfast
(dormitory residents) (dormitory residents) (dormitory residents) (dormitory residents)
7:30 - 12:30 7:30 — 8:00 7:30 — 8:00
Shuttles run between Dormitory | Shuttles to Plenary Shuttles to Plenary
and Upper Campus
8:00 — 18:00 8:00 — 18:00 8:30 — 10:00 8:30 — 10:00

Plenary Session
Jameson Hall

Molly Blackburn Hall

10:30 — 12:00 10:30 — 12:00
8:00 — 12:00 Breakout Session 1 Breakout Session 3
Exhibit set-up Leslie Hall Leslie Hall
Leslie Hall
11:00 - 12:15 12:00 — 13:15 12:00 - 13:15
Lunch Lunch and Exhibits Lunch and Exhibits
Graga Machel Dining Hall Leslie Hall Leslie Hall
13:00 — 14:00 13:30 — 15:00 13:30 — 15:00
Logistics & safety briefing, all Breakout Session 2 Breakout Session 4
students and participants Leslie Hall Leslie Hall
Leslie Hall

15:15 - 16:30 15:15 - 15:45

14:00 — 15:00
Students line up for procession
Outside Leslie Hall

14:00 — 14:30

Logistics & safety briefing for
chaperones, group leaders
Leslie Hall

15:00 - 17:30
Opening Ceremony
Parade of Students
Jameson Hall

Cultural Presentations
Jameson Hall

16:30 — 17:00
Shuttles to dinner

Field Day Preparation for
Students
Jameson Hall

15:15-17:00
Take down exhibits and posters

15:45 -17:00
Shuttles to dinner

18:00 — 20:00
Dinner
Graca Machel Dining Hall

17:30 - 18:30
Dignitary and Press Exhibit
Viewing

17:30 — 18:30
Shuttles to Student Dinner

18:00 — 19:30
Student Dinner
Graga Machel Dining Hall

18:30 -21:00 Dignitary Dinner
(by invitation) transport
provided

18:45 - 19:30
Shuttles to Student Icebreaker

20:00 — 22:00 Pre-Conference
Student Icebreaker
Jameson Hall

22:00 — 22:30
Shuttles to dormitory

17:00 — 18:30
Dinner
Graca Machel Dining Hall

18:15 - 18:45
Shuttles to Cultural
Presentations

19:00 —22:00
Cultural Presentations
Jameson Hall

22:00 —22:30
Shuttles to Dormitory/Hotel

16:30 — 18:00
Dinner
Graca Machel Dining Hall

18:00 — 18:30
Shuttles to Cultural
Presentations

19:00 —22:00
Cultural Presentations
Jameson Hall

22:00 - 22:30
Shuttles to Dormitory/Hotel

23:00 Curfew

23:00 Curfew

23:00 Curfew

23:00 Curfew
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PLATINUM SPONSOR

Hip2b?
www.hip2b2.com

HIP2BT

SILVER SPONSORS

PASCO Scientific
WWW.pasco.com

Vernier Software and Technology
WWW.vernier.com

PASCO

e

| Vernier

WY
Vernier Software & Technology

BRONZE SPONSORS

Cape Town Routes Unlimited
www.tourismcapetown.co.za

City of Cape Town
WWWw.capetown.gov.za/visitors

Forestry Suppliers
(Annual Conference Sponsor)
www.forestry-suppliers.com

SAPPI
www.sappi.com/sappiweb

Y CAPE TOWN
& Weastarn Cape

S DML | S T R E O . CO . 0

ass

Cfn i EaM Toww | rjoning Reineh: F niakfep

THIS CITY WORKS FOR YOU

Forestry Suppliers, Inc.

www.forestry-suppliers.com

sappl

SPONSOR

LaMotte
www.lamotte.com

= LaMotte
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STUDENT SPEAKERS

Name: Achu Sandrine Ajei
School: Government Bilingual Practicing High School, Yaounde, Cameroon

Speech Excerpt: “Everyday my teacher, friends and I move to the meteorological site around
noon and collect data on several environmental factors and at the end of every week we go to
the GLOBE Regional resource centre to enter our data into the web site. Before joining the club
I had no idea about how the computer functions or even how to use it, but today I know how it
works, I can use it and comfortably send the data we have been collecting and also communicate
with other GLOBE students around the world. I have gathered a lot of information about our local and global environment,
climate change and other sciences from the internet. I am greatly encouraged to study even more because I have had practical
lessons with GLOBE that have motivated me. ... Today I stand here to encourage all students to be part of GLOBE because it
will help them, to do science with fun and improve on their understanding of the Earth as a system. At home I try to teach my
parents and my younger brother who is in primary school about GLOBE. My GLOBE teacher is already teaching us how to
write projects on environmental issues around us, and I know that I will still learn more as we work together in GLOBE. I look
forward to being a leader in the society of tomorrow.”

s

Name: Samuel Naylor
School: ACS Beirut, Lebanon

Speech Excerpt:” Enter the GLOBE initiative! This body of students and teachers, leaders and
scientists, has for over a decade been dedicated to providing the opportunity for people to grow
through analysis and appreciation of the natural world. The purpose of this group as I see it is two
fold: To be a vision for a new model of living, and secondly to be a voice for change! I would not A
be here were it not for the GLOBE program’s indefatigable energy in drawing attention to the

problems in our wasteful, ignorant lifestyles and providing an attractive example of how to live with greater awareness of the
world around us. By providing a model of how to live an aware lifestyle, as well as making sustainability a point of focus,

the GLOBE initiative has brought the program out of the classroom and into an economic reality. The message of change

that GLOBE inspires in our individual lifestyles through involvement in the projects it supports are now being brought to the
international scene by students and GLOBE participants, exercising the programs purpose: to be a vision and voice for reform.
... Sustainability, I believe, is not a passing craze, nor a misguided attempt to save an irrevocably fallen world, but is the term
that will define the twenty-first century. The paradigm shift from wasteful consumerism to sustainable development will be the
change that characterizes the generation and will be amongst the greatest turning points in human history.”

Name: Kanchanpreet Sohal
School: Kingsburg High School, California, USA

Speech Excerpt:”All of you in this room took part in an extensive science project following GLOBE
protocols. You are the best of the best. You are dedicated students who are willing to go above and
beyond if the opportunity presents itself. In front of me is the future. You will all play a role as lead-
ers, either as leaders in your family, leaders in your community or leaders on a state and national level.
It is up to us to become stewards of the planet, to build sustainable communities, and to continue our
research efforts for the betterment of education and science. Through our collective efforts we can help
keep the planet lush, fertile, beautiful and green for generations to come. I leave with this quote that seems somehow quite ap-
propriate for this conference: “You are capable of more than you know. Choose a goal that seems right for you and strive to be
the best, however hard the path. Aim high. Behave honorably. Prepare to be alone at times, and to endure failure. Persist! The
world needs all you can give.” (Edward O. Wilson).”
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Name: Ashley Nicole Boardwine
School: St. Paul High School, Virginia, USA

Speech Excerpt:” GLOBE research has become a major part of my life. I was introduced to the process
last summer, and my passion for improving the environment has greatly increased. I now take pride

in recycling, conserving water, and even telling my family and friends about the GLOBE project. ...

I have graduated from St. Paul High School, but I have left a legacy for other students, demonstrating
how GLOBE has impacted my life in so many ways. I have had the opportunity to present my local
watershed, Wetlands Estonoa, at the Virginia School Board Association conference in Williamsburg,
Virginia. I have attended and participated in the North American Association for Environmental Education Conference held
in Virginia Beach. I have also learned to monitor my local watershed by testing turbidity, electrical conductivity, temperature,
dissolved oxygen, pH balance, alkalinity, and nitrates. However, my greatest achievement is the privilege of standing before
you today in South Africa representing GLOBE students all over the world. Never would I have thought that a young woman
from deep southwestern Virginia would have such an honor. ... GLOBE research is directly related to the creation of safe,
healthy, livable communities.”

Name: Nicolas Racedo
School: CEI San Ignacio, Argentina

Speech Excerpt:” In my school there are carried out activities of different natures, among the most out-
standing: I work to field, covered low cultivation, intensive vegetable garden, raising of farm animals,
elaboration of sweets and preserves, as well as we carry out works of scientific and environmental
interest as analysis of floors, of waters, atmosphere measurements and recently phenology. ... This way
to continue carrying out these measurements that so much benefit us in daily situations linked to the agricultural activity that
we carry out in the school and the generation of conscience on the care and preservation of the environment.”

Name: Ada Abessolo Charlene Ryana
School: Government High School, Mvomeka’'a, Cameroon

Speech Excerpt: “The studies were related to the observation and the protection of the Environment. Our
work was mainly based on the Atmosphere and the Hydrology of our school neighbourhood. Let me con-

fess that scientific material that we use makes the studies and the observations really practical. My Geog- .

raphy and Science teachers contributed to my motivation when I realised that some of their lessons had

something to do with the GLOBE Program. As a matter of fact, these practical activities not only consolidated my knowledge
in the related topics (Geography, Science) but also satisfied my requirements. So that I found myself involved in the fight for
the preservation of our environment and humanitarian issues.”

Name: Natasha Cerese Hope
School: Ramey Unit School, Puerto Rico, USA

Speech Excerpt: “Our GLOBE team concluded that the use of yard mulch on garden beds in the tropics
does have a noticeable effect on both the soil moisture and the soil temperatures of the garden beds. The
mulch not only lowered the temperatures of the soil and helped maintain high soil moisture levels but
also helped lower the weed count. The experiment turned out to be highly beneficial for gardens in the
tropics. From the previous conclusions using mulch for garden beds had several major advantages besides
the obvious ones. In order to obtain mulch, we removed organic material and leaves that were destined for the landfill and put
it to good use, which would inevitably decrease the percentage of waste being dumped in the over-filling landfills. The sustain-
able temperatures the leaf mulch provided would allow the growing season to be extended, which would ultimately cut down
the importation of food from elsewhere. Furthermore, the amounts of fuel and energy that would normally be used to import
would be conserved. Naturally this would be a small-scale solution to many issues with water shortages and such. Thinking on
a world scale, the conservation and preservation would be astounding. *

10
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Name: Lucsame Gruneck
School: Dara Academy, Thailand

Speech Excerpt:” People who do research will learn things they never knew before and therefore gain an
advantage in life and help the world be a better place. So organizations like GLOBE will be in great demand
for research for sustainable communities within counties around the world. ... My GLOBE experiences over
the last 7 years have helped me to develop a positive approach to research in many ways. First they have
taught me how to be a team leader and work with my fellow students on various projects. GLOBE has helped me to better
understand and appreciate the various aspects of nature. Research helps to solve problems that will benefit the environment.”

Name: Papa Ibrahima Ndiaye
School: High School Seydina Limamoulaye, Senegal

Speech Excerpt:” Students use the computer to compile and process the data collected. This produces data-  ©
bases available to researchers and the entire education system. The GLOBE program should be integrated

into the teaching of science for: Quality education; Sustainable development; ICTS in the teaching of sci- L
ence; the civilization of the third millennium! Dear GLOBE students around the word, let us combine our efforts and continue
our research projects. Our successful results are being used as: Support materials for awareness campaigns on environment is-
sues; Teaching aids in classroom; And materials to celebrate the World Environment Day! Let us mobilize behind the GLOBE
program for sustainable development!”

Name: Ibrahim Ismael Al-Amro
School: Al-Thawra AL-Arabia School for Boys, Jordan

Speech Excerpt:” The GLOBE Program aims at spreading the environmental awareness between all
people by means of its different programs, depending on gathering scientific information about all the
environmental elements in all areas of this world. This information will be a main source on which we
can depend to establish our scientific research and projects. By these projects, we can understand the state of our planet which
is our first and last shelter. And we — the youth — are the future generation who will build the future and make the decisions
about it. ... It is our responsibility to fortify our efforts and arm ourselves with science and knowledge in order to build peace-
ful, effective as well as sustainable communities that participate in establishing healthy and clean environment for us and for
the next generations.”

11
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The effects of climatic change in the flows of the rivers
Chimehuin, Malleo and Quilquihue and their relationship
with the humidity of the steppe and “mallin” (wetland) land

Students: Ancalao, J. G.; Barria, R.C.; Fuentes, A. B.; Lagos, B. C.; Racedo, L. N. and Torres N. S.
School: 3° Polimodal, Argentina
Teachers: Prieto, A. B.; Bertossi, M. E.; Krumpholz, E. and Bubenick, L.

ABSTRACT

Water is a scarce resource in the Patagonian steppe, the use Hypothesis 1: The temperatures, thermal width, humidity,

of which has increased due to population growth and this rains and subsiquent days without rains in the last years in
will continue with future urbanizations. Junin de los Andes do not coincide with the hottest years at a

global scale.
Taking into account the impacts of climatic change and the

anthropic effects, the following questions arise: Is climatic Hypothesis 2: The flows of the rivers Chimehuin, Quilquihue
change causing a decrease in the flow of the rivers Chime- and Malleo have been the same in the last years and they
huin, Quilquihue and Malleo? How is this global change have not been affected by the hottest years at a global scale.
affecting us to regional scale? Where does land humidity

come from?
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Hypothesis 3: The humidity of the steppe and “mallin” soil
does not change with the rains, subsequent days without
rains, the temperature, or the flow fluctuations of the river
Chimehuin.

Seasonal measurements of land humidity were carried out,
using GLOBE protocols, sampling: a) steppe, b) mallin.

To detect evidences of climatic change meteorological data
was used and data of the flows of the rivers Chimehuin,
Quilquihue and Malleo (provided by government organisms)
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relating them with NOAA and NASA data about global
changes.

Significant differences were detected in meteorological
variables and in the flows coinciding with the hottest years
at global level. Humidity of the steppe soil is related to local
meteorological variables, while humidity of “mallines” is
related to the river flow. If precipitations and flows diminish
land erosion will increase.

Figire 6, The relami au'r.ffrj}'r hemwveen sol nresdsinre ond
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Effects of the climatic change in the frequency and
duration of the fires in the North of the Patagonia

Students: Castillo, E.; Huichaqueo, E. C.; Izaza, J. P.; Lefin, G. L.; Painemilla, L. M. and Reinao, S. D.

School: 3° Polimodal, Argentina

Teachers: Prieto, A. B.; Bertossi, M. E.; Krumpholz, E. and Davies, C.

ABSTRACT

The water is a scarce resource especially in summer in the
steppe Patagonian when most of the fires occur. Its use is
increased by the population’s increase and it will continue
with future urbanizations.

Considering the impacts of the climatic change added to
the anthropic effects we ask ourselves: How are we being
affected at a regional scale by global changes respecting the
frequency of fires? Has the frequency and duration of the
fires changed? How do the changes of the meteorological
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variables influence the meteorological index of danger of
fires (FWI)?

Hypothesis 1: The temperatures, thermal amplitude, humid-
ity, rains and followed days without rains in the last years
in Junin of the Andes, don’t coincide with the hottest years
to global scale, neither with the events of the “El Nifio” and

“La Nifia.”
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Hypothesis 2: The frequency and the duration of the fires
have not changed in the last years.

Hypothesis 3: The FWI indicates the changes in the meteoro-
logical variables that can cause a fire.

Hypothesis 4: The fire season of has not changed in the last
years.
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Atmosphere measurements were carried out using the
GLOBE protocol. So as to detect evidences of climatic
change, meteorological data (provided by governmental
organisms) were used relating them with NOAA and NASA
data on global changes. Significant differences were detected
in the meteorological variables and in the frequency of fires
during the season which expanded until April inclusive,
coinciding with the hottest years at global level. The month
of October of 1998 has very significant differences with all
the other ones, coinciding with the events “El Nifio” and “La
Nifa” in the same year; as well as being one of the hottest
years to global level.
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Effects of climate change on water quality
Chimehuin River. Junin de los Andes, Patagonia, Argentina

Students: Bergara, J.G.; Millain, R. A.; Painemilla, V.A.; Reinao, P. R. and Rojas, H. L.

School: 3° Polimodal, Argentina

Teachers: Prieto, A. B.; Bertossi, M. E.; Krumpholz E. and Matias, L. A.

ABSTRACT

The water of the river Chimehuin is used by people for hu-
man consumption, watering, recreation and sport fishing. Its
use is increased by the population’s rising and it will increase
with the future urbanizations on its coasts.

Considering the impacts of the climatic change added to the
anthropic effects we wonder about: where do we go to with
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the quality and quantity of water in our area? How is it af-
fecting us at regional scale the changes at global level?

Hypothesis 1: The temperatures, thermal amplitude, humid-
ity, rains and followed days without rains in the last years in
Junin of the Andes don’t coincide with the hottest years to
global scale.
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Hypothesis 2: The flows of the river Chimehuin are the same
in the last years and they are not affected by the hottest years
to global scale.

Hypothesis 3: The quality of the water doesn’t change with
the fluctuations of the flow of the river Chimehuin and in the
watering channel.

Hypothesis 4: The quality of the water of the river Chime-
huin has not changed in the last years.

Weekly measurements of quality of water were carried out
from 2001 to 2007, using protocols GLOBE, showing: a)

river b) a watering channel. To detect evidences of climatic
change, meteorological data and flow of the river Chimehuin
data (provided by government organisms) were used relating
them with the NOAA data of the phenomenon ENSO and
those of NASA of the hottest years at global level.

Significant differences were detected by means of the test
Tukey(HDS) in the meteorological variables, in the flow and
in the quality of the water coinciding with the hottest years at
global level. If the flow of the river continued its tendency to
get lower, the quality of the water would get lower resem-
bling of the watering channel.
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School: Escuela Primaria Particular Incorporada N° 1345 “Nuestra Senora del Carmen” de Pujato,

provincia de Santa Fe, Argentina

ABSTRACT
This work was carried out from the Science Club N°. 076
“Julio Maiztegui” (School No. 1345) of Pujato - Santa Fe.

This project seeks to respond to a local need: the reforesta-
tion of the town to benefit the local environment.

Most people are engaged in activities related to agriculture
(cultivation, collection and transportation of grain). As a re-
sult of these activities, a variety of herbicides and pesticides
are applied in plots located a few meters from the urban area;
also felling of forests that formerly existed, to take place to
cultivate soya (monoculture soya) or to increase urban fabric.

Moreover the low wooded public as well as their pruning
indiscriminate could produce that Pujato turn in the near
future, in a “heat island”.

All these aspects affect the local environment and quality of
life for its inhabitants.

The aims from this project are study different species of
trees, woody species and existent species with the phenology
protocols.

To prevent the effect of island of heat the students intend to
reforest areas of Pujato with the local government’s collabo-
ration and the Association “Friends of the Tree”.

“Water that you haven’t to drink...”
Quality of the water of a stream in Pujato’s rural zone

School: Escuela de Ensefianza Media N° 241 — Club de Ciencias “Dr. Bernardo Alberto Houssay”

de Pujato, provincia de Santa Fe, Argentina

ABSTRACT

Students of the Club of Sciences N ° 136 “Houssay” (School
N°241) of Pujato, of 9 ° year have determined, in May and
June 2007, the quality of the waters of a stream that born in
the locality, it is tributary of the Luduefia stream which flows
into the Parana river, in Rosario.

The students work in field.

» observed of stream and area that surrounds it.

* examined flora and crops

» collected samples of flora and identified species.

drew sketches of the stream and its insertion in the Basin
Luduenia.

» determined position with GPS.
*  measured width, depth and water temperature.
* noted transparency, smell and appearance of water.

* collected sampled of water several days to determine pH,
dissolved oxygen, presence of nitrate and presence of
dissolved salts by conductivity.
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Students observed, from the first sampled of water, a sig-
nificant decrease in dissolved oxygen and the last sampled
of water registered a high level of alkalinity, indicating that
are altered environmental conditions. They determined that
the salt content is very low and they did not find presence of
nitrates.

An analysis showed that the bacteriological results are within
the limits required for the provision of drinking water stan-
dards in the province of SantaFe.

In conclusion they can comment about the physical and
chemical conditions, in moments studied, show a slight im-
pact, temporary and recoverable of human action.

This study in the headwaters of a tributary of Luduefia
stream stands as an important point of a preventive nature
aimed at preventing future environmental conflicts.
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The Economical Importance of the Safi Fish

School:

Shaikh Abdul Aziz Bin Mohammed Al Khalifa Boys Secondary School, Adleya 336 - Manama, Bahrain

In this research, we are to give some of the basic in informa-
tion about a specific kind of fish, inhibiting our territorial
waters.

The information, demonstrated in this paper work, was
gathered from numerous resources such as internet websites,
general meetings with either executives of the public com-
mission for the protection marine resources, environment and
wild life and, in contrary, some of the real life fishermen.

In addition, we made use of GLOBE protocols in our natural
marine life in order for us to define it’s characteristics and
study the similarities between the local and the species in
different countries around the world such as India, Thailand,
Malaysia, Korea and Japan.

“Singus canaliculatus” is the scientific name of the fish usu-
ally known as “The White-Spotted Rabbitfish”. It is basi-
cally found in shallow warm waters located between 30N.
20S, where the temperature ranges from 25 degrees C to 30
degrees C. The main source of nutrition for this kind of fish
is basically the vegetation found in its respective habitats.

When it comes to the general outer look of the fish, you eas-
ily can notice that the fish has is grey and slightly big in size,
compared to the other species in different parts of the world.
Thus, the full-grown fish can weigh up to 250 grams and it
could grow up to 18.5 cm in length. On the other hand, it is a
member of the Bony Fish class, which is characterized with
the broad, long, dorsal and anal spines.

These Spines are slightly poisonous but usually they cause
no harm.

Apart from all that, The White Spotted-Rabbitfish is uni-
sexual which means that there are two separated sexes “male
and female” and it cannot reproduce intuitively without
sexual activity with the opposite sex. However, the period of
reproduction for this specific kind of fish is usually between
March and June. The egg yielding from the sexual inter-
course is distinctive in terms of adhesiveness; it can nearly
stick on any nearby object or substance.

There are many disease inflict this species but mainly para-
sitic and bacterial threats are the most dangerous of which
are the “Streptococcus sp” bacteria which deposit the chemi-
cal element mercury (hydrargymrum “Hg”) in their bodies so
it can be dangerous for humans to eat them because that ele-
ment causes to sterility. Although, the fishing revenues don’t
contribute more than 0.3 % of the country’s financial income
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which is a low portion compared with the world’s fishing
income, Fishing still has its huge importance for some
families depending on it as a livelihood. Further more, Fish
in general and the Rabbitfish specially have huge nutritional
values, which make them a healthy affordable meal. How-
ever, the prices differ yearly due to the changing numbers of
fish in the natural habitats and that could be emerged from
either the illegal marine activities, that some of the fishing
companies may use, or pollution.

After some scrutinizing local observations, we found that
this kind of fish inhabits three geographical section of which
the northern and eastern ones are the most important in terms
of fishing because of the huge numbers of fish there. Local
fishermen have their own techniques such as the Gill net, the
hook and line, Haddrah and Gragoor. However, Haddrah is
the best one of their techniques because it doesn’t harm the
caught fish and environment respectively.

FISH FARMING:

In Bahrain, the fish farming project was founded in 1998.
The foremost aim of the program is deduced in experiment-
ing on both the open free waters and the restricted waters
such as in cultivating farms and cells, also it is related to
the nutritional experiments on fish in order to increase the
productivity for exporting.

The project was successful in cultivating and reproduc-

ing nearly half a ton of fish in 2001. Some of which were
released in 2003 as small fish embryos in the water to make
it up for the loss and lack of fish in the region.

There were many of setbacks that the project has encoun-

tered such as:

1. The Rabbitfish embryos are produced with their mouths
shut and later on the open them so they need some food
to live off which is not available in the gulf waters.

2. The emergence of some of the bacterial threats.

WATER PROTOCOLS:

Water protocols are used to specify the features of the territo-

rial waters of Bahrain.

We have taken some specimens from different coastal parts
of Bahrain which were Al hid, Sitra, Budaiya, Askar, Joe
and Al nabeeh salah ‘s village, also, we have located their
coordinates utilizing a GPS device. We, then, took the trans-
parency and PH level. Finally we analyzed the specimens to
determine their Oxygen capacity.



The table below shows the results we have got:
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12 17 12.48 10.23 0.32 2.46
DTNNES | 2622577 | 2617155 2417082 2505430 290744
20031212 | 20051208 [ 20081206 | 20031127 [ 19971208 | 20001126
190822 | 64495 | 7.4597 | 351581 | 363500 | 14,5780
73,7459 | 79.6512 | 99.0127 | 1360603 | 127.3400 | 120.9757

JBE 3 118,92 44 2 48.7 120 452
EAGSAKM | Imi8isc | valFf9A | KsWiBMa | CSIPUAU | SKCJFP2
SWS01 | Sws.0l SWS01 | SWS0l | Sws5.03
212 196
330 4]

0.93 Greater
cdisk | 72 104 78 than 120
223 28 o8 15.3 10 29

o5 57 123 74
9 | Fr 8,2 7.8 B2
RESULTS ANALYSIS:

1. Bahrain is a small and populous country so that the
prefect environmental habitats are so scarce.

2. The nature of the costs differs from one to the other.

3. The temperatures taken are different due to the difference
in the taking time.

4. We can notice the difference in transparency, basically
because of the stormy winds which usually agitate the
sand on the seabed.

5. The oxygen levels are nearly similar everywhere except
for Al hod Al Jaf where the oxygen level is low because
of the heated water returned to the sea.

6. The Ph levels are entitled to the place taken from, they
change as the place changes.
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The following table demonstrates some of other countries
GLOBE water protocols results with date of taken:

050.44568 | 050.66698 | 050.58049 | 050.627086 | 050.62040 | 050.6204]

4m 4m am sm &Im am
Urban Urban Urban Urban
Urkzan and urban and
and and and and :
: : populous agricultural
populous | indushial | populous populous
sand rocky rocky muddy sand muddy
Greater | Greater &7 as Greater Greater
than 120 | than 120 than 120 | than 120
24 25 20 21 22 223
1.37 1.35 1.31 1.35 1.33 1.35
8 6.6 ! 10 10 10
7.8 7.1 &.7 7B 8.1 8.2
We inferred from the table above: BIBLIOGRAPHY:
1. We have quite similar temperature to some of the above Resources:
countries such as Philippines, Thailand, Sirlanka and 1. http:/fishbase,sinica,edu,tw/summary/
India. SpeciesSummary,php?id=4456
2. Due to the pollution in India, their Ph results show that 2. http:/fishbase,sinica,edu,tw/identification/specieslist,
their water has a low PH level. cfm?famcode=413&areacode
3. In most countries the transparency is greater than 90. 3. ftp://ftp,fao,org/docrep/fao/009/ad468e/AD468eLY,pdf
4. The Oxygen capacity level in Japan is very great which 4. http://www,alaswaq,net/articles/2007/07/13/9363,html
substantiates the huge existence of vegetation under the 5. http://mekshat,com/vb/showthread,php?s=&threadid=
water. 17246
6. http://www,fao,org/docrep/field/009/w6598¢/
RECOMMENDATIONS: W6598E07,htm
1. It is important for the natural marine life to be using 7. http://www,globe,gov/r?lang=en&nav=1
the cutting-edge technologies to solve the problems it
encounters.
2. Supporting the fish numbers by putting embryos into
water.

3. Enacting laws in order to increase the reproduction rates
within the same species such can be helpful such as to
refrain people from fishing in certain periods of time in
which the fish usually reproduce.

4. Inspecting factories and companies for any law-breaking
actions can be a troubleshooting contributor.

5. Setting some regulations to control the amount of waste
dumped in the sea can be an essential elemeny.

6. Establishing Water reserves is a substantial techniques to
increase the numbers of fish.
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The Influence of Atmospheric Conditions on the Prevalence
of Endemic Malaria in Bamunka-Ndop Central Subdivision
of the North West Province of Cameroon

Presented by:

Atiomela Tsinda Yula Mitterand & Felix Njoghonyi of G.B.H.S NDOP, Cameroon

Supervised by: Afong George Nsoh (GLOBE Teacher)

ABSTRACT:

The project investigates the relationship that exists between
the prevalence of malaria and rainfall, temperature & humid-
ity variations in Bamunka. GLOBE Student atmospheric
data for GBHS Ndop, (Located in Bamunka) from Janu-

ary to December 2005 was downloaded from the GLOBE
website. The excel spreadsheet was then used to calculate the
averages for each month, for current Temperature in degrees
Celsius, Relative humidity in percentage, and Rainfall in mil-
limeters. These averages for each atmospheric parameter per
month were then correlated with hospital data from the Ndop
district hospital, for the same period, on graphs.

From the results obtained, it can be concluded that, malaria
is endemic in Bamunnka, and that temperature, rainfall and
humidity, greatly influence its prevalence. The months of
March, May and October provide the most optimum condi-
tions for the transmission of malaria while April, June and
September, provide the most unfavourable conditions for
transmission. This information can be used in the planning
and implementation of malaria control activities in the Ndop
health District.

BACKGROUND:

Malaria is a major public health problem in Cameroon. Over
900,000 clinical cases occur yearly and are responsible for
40-45% hospital consultations, 20% hospital admissions
and 35-40% deaths. Children less than five years old are the
most affected. Despite efforts made by the National Malaria
Control Programme to curb the disease burden, the preva-
lence is seemingly on the increase. Previous studies have
attributed this to the increasing spread of drug resistance in
the parasite, insecticide resistance in the vectors, inadequate
and inconsistent allocation of resources for control and the
presence of very efficient mosquito vectors of Plasmodium
falciparum.

Malaria vector control activities in Cameroon focus mainly
on the use of insecticide-treated bed nets. However, the
implementation of effective malaria control strategies re-
quires requisite information on the atmospheric conditions
that enhance the life cycle of the vector. Previous studies

in Cameroon have shown that the intensity and duration

of transmission, as well as the vector species, vary greatly
between different eco-zones of the country, from perennial
transmission in the southern-forested regions to seasonal and
unstable transmission in the northern Sudano-savannah and
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Sahelian savannah regions. At least 14 out of the 45 species
of Anopheles described in Cameroon are capable of transmit-
ting malaria.

In Bamunka, malaria is known to be more rampant during
some specific periods of the year than at others. Caused by
the parasitic protozoan called Plasmodium sp, the disease is
spread by infected female anopheles mosquitoes when they
bite humans to suck blood. The mosquito breeds in water
in the presence of favorable atmospheric conditions such as
temperature, humidity and rainfall. This gives us reason to
appreciate the influence of atmospheric conditions on the
prevalence of malaria in Bamunka.

Bamunka is the chief town of Ngoketunjia Division located
at Latitude 06.1008 N and Longitude 10.270 E, at an eleva-
tion of 1172 metres (etrex-GPS Receiver). The population

is approximately-----and the town is about 43kms from
Bamenda. With a lot of swamps, Bamunka provides ideal
breeding grounds for mosquitoes and hence a favourable area
for malaria.

RESEARCH QUESTION:

Can atmospheric conditions such as temperature, humidity
and rainfall, be integrated into active malaria surveillance
in Bamunka? (i.e. can atmospheric conditions be used to
develop a model for determining and controlling the spread
of malaria in Bamunka ? )

HYPOTHESIS:

Atmospheric conditions such as temperature, humidity and
rainfall can be used to determine the prevalence and spread
of malaria in Bamunka.

MATERIALS AND METHOD:

The GLOBE program Website was used to download
GLOBE Student atmospheric data for GBHS Ndop, from
January to December 2005. The excel spreadsheet was then
used to calculate the averages for each month, for current
temperature in degrees Celsius, Relative Humidity in per-
centage, and Rainfall in millimeters. These averages for each
atmospheric parameter per month were then correlated with
hospital data from the Ndop district hospital, for the same
period, on graphs. The hospital data consisted of the totals
of hospitalizations for men, women and children, due to
malaria, plus outpatients diagnosed for malaria. The Internet
and some books were also used for literature review.
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DATA SUMMARY:
TABLE 1: 2005 Malaria cases from Ndop District Hospital.
Months Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec.
In-patients (male, Female | 49 40 40 20 20 10 20 | 31 25 30 33 30
& Children)
Out-patients (Male, Female | 51 44 58 20 40 26 26 27 29 34 33 38
& Children)
TOTALS 100 | 84 98 40 60 36 46 | 58 54 64 66 68
TABLE 2: 2005 Monthly Average Current temperatures, Rainfall and Relative Humidity.
MONTHS Jan. Feb. | Mar. | Apr. | May | Jun. | Jul Aug. | Sep. Oct. Nov. | Dec.
Average Current 279 |29.8 292 |29.8 |282 |272 |265 25.7 269 | 274 30.3 29.8
Temp.(°C)
Average Rainfall 012 | 1.2 4.6 5.5 5.8 5.9 5.7 7.7 6.1 4.1 0.4 0.0
(mm).
Average Relative | 40.3 | 449 | 555 | 574 | 655 | 69.7 | 66.8 68.9 67.2 62.5 41.9 39.7
Humidity (%)
Figure 1. 2005 Relationship between temperature and malaria prevalence
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Figure 3, 2005 Relationship between rainfalVhumidity and malaria
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DISCUSSIONS AND CONCLUSIONS:

From Table 1 above, the first observation is that malaria
cases are recorded in all the months throughout the year. This
confirms the fact that malaria is endemic in Bamunka.
Secondly, it can be observed in Figures 1, 2 & 3 that the
prevalence of malaria is highest in March and October (98
and 64 cases respectively) and lowest in June with 36 cases.
June with the lowest prevalence of malaria interestingly
registers one of the highest average monthly rainfall, a low
average monthly current temperature and the highest Rela-
tive Humidity. Willem J. M Martens and al 1997 writes “ris-
ing temperatures decrease longevity of the mosquitoes and
this increase with increase humidity but very high rainfall

is harmful as it flushes out mosquito larva and hence lowers
the population”. This accounts for the low prevalence of
malaria in April, June, and September, as can be shown by
Figure 2, with higher rainfall patterns. Willem J. M Martens
and al 1997 equally notes that the optimum temperature for
the survival of mosquitoes falls between 20 — 310 and it is
lowest below 160c or above 350c. March and October, with
highest prevalence of malaria, registers average monthly
Current temperatures of 29.2 and 27.40 C and an average
monthly rainfall of 4.6 and 4.1 millimetres respectively. All
these temperatures and rainfall ranges fall within the opti-
mum for the development of both the larva and the adults.

To support this (Bayoh MN 1 and al 2003) writes that the im-
mature stages of mosquitoes develop rapidly at about 280C,
greatest adult development at about 280 — 320C and lowest
adult development at above 340C. Prof, Rodolfo Carvallo
(1996) also writes that a temperature of 220C accelerates the
mosquito’s metabolic activities and at the same time acceler-
ates the developmental stages of the malaria parasites. Lower
than 15.60C or higher than 37.80C the parasites are disturbed
and less than 200C activity related to flying and feeding by
the mosquitoes reduces drastically.

Rainfall on its part does not affect the transmission of ma-
laria just through its monthly average but on its frequency
per day and per week. If it rains too often, the run off will
destroy mosquito larvae and hence reduce the prevalence of
Malaria.
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Temperature and rainfall therefore greatly influence the
prevalence of malaria, which varies through the years in
Bamunka with March, May and October providing the most
optimum conditions for the transmission of malaria while
April, June and September, provide the most unfavourable
conditions for this. This information can be used in the plan-
ning and implementation of malaria control activities in the
Ndop health District.

Considering the rapid changes in global climate, we recom-
mend that for a better understanding, this project should

be carried out for a period of about five years before a final
conclusion can be drawn.
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The relationship between soil water storage, and altitude

(The case of Ndop — Cameroon (Latitude: 6.1008 N; Altitude 1302m) and
Adjohoun — Benin (Latitude: 6.4180 N; Altitude 37m)

Teachers: George Nditafon (GLOBE Program Hydrology Master Trainer)
Mercy Tayim (GLOBE Teacher, LBA, Yaounde)

ABSTRACT

Ndop — Cameroon is located on latitude: 6.1008 N and alti-
tude 1302m, while Adjohoun — Benin is located on latitude:
6.4180 N and altitude 37m (GLOBE Program student GPS
readings). Found on almost the same latitude, these two
GLOBE study sites are expected to have similar climate
regimes. Despite the vast difference in elevation, literature
review shows that the two sites have a similar soil type —
loamy sand. This project sets out to investigate the relation-
ship between soil water storage, and altitude by making use
of daily precipitations (rainfall) and temperature figures col-
lect over a given period of time. With these values, monthly
Potential Evapotranspiration values were calculated and the
water balance tables for the two sites completed. Graphs

of total monthly precipitations, water storage and actual
evapotranspiration were drawn using the Excel Program for
visualisation and the identification of trends and patterns,
needed for comparison of the soil water retaining capaci-
ties of the two sites. From the results obtained, it was found
that altitude influences soil water storage capacity probably
indirectly through its moderating effect on temperature and
rainfall. The work further illustrated the classroom and the
real life importance of modelling the water budget of an area,
especially for poor and developing countries such as Camer-
oon and Benin.

Keywords:  Altitude, Potential Evapotranspiration, Tem-
perature, Precipitation, Soil Water Budget,

Field Capacity, Soil Water Storage, Runoff

INTRODUCTION: RESEARCH QUESTION,
HYPOTHESIS AND VARIABLES

Soil Water Budget is an accounting of all water on a local
scale, i.e. the local hydrologic cycle. The sum of all the local
hydrologic cycles gives the global hydrologic cycle.

Moisture stored in the soil has several important roles
amongst which are:

*  Contribution to atmospheric humidity,

*  Contribution to weathering

* Use by plants in photosynthesis

* Nutrient uptake by plants, and

* Flooding

The project finds several applications in agriculture whose
importance cannot be overemphasized especially in develop-
ing countries like Cameroon and Benin where agriculture is
the mainstay of the economy. The importance of this project
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therefore lies in the facts that by:

+ estimating soil water storage, agricultural water needs
such as for irrigation can be calculated and local farmers
advised accordingly,

» calculating evapotranspiration, potential vegetation
types, and crop yields can be estimated,

* modeling the water budget of a place, local environments
can be evaluated for water resource potential (sinking of
wells and boreholes), and

» modeling the water budget of a place, climatic classifica-
tion can be made, and climate change over the years can
be monitored.

From literature review, precipitation is localized and spe-

cialized and as a result, soil moisture varies from month to

month, place to place thus resulting in a variable amount of
water available for plant use.

RESEARCH QUESTION

Can places on widely different altitudes, but closely similar
latitudes have different soil water budget models? In other
words, do differences in altitude affect the amount of water
stored in the soil in a particular place?

HYPOTHESIS

The amount of water stored in the soil over a year in Ndop —
Cameroon (Altitude: 1302 m; Latitude: 6.1008 N) is greater
than that for Adjohoun — Benin (Altitude: 37m: Latitude:
6.4180 N).

VARIABLES
The variables that affect soil water storage include among
others:

1. temperature,

2. duration of sunshine,

3. amount of precipitation,

4. amount of ground cover,

5. soil properties, and

6. field capacity.
MATERIALS AND METHOD

The materials used in this research included:

» Pens, pencils, rulers, papers,

* The Excel Spreadsheet,

* The GLOBE Program Teacher’s Guide,

* The GLOBE Program Website,

*  The Internet — for research and online calculation of
evapotranspiration using the Thornthwaite formula

*  Books for literature review



The methodology consisted of:

Data Collection
1. From the GLOBE Website (www.globe.gov), the stu-
dents downloaded the following data sets:

a. Daily precipitation (rainfall) data for GBHS Ndop,
Bamenda, NW, CM, and EPP FANVT/A,
Adjohoun, OUEME, BIJ for the year 2004.

b. Daily maximum and minimum temperatures in °C
for the two sites for the same year.

¢. GPS location of the two sites (Latitudes,
longitudes and altitudes)

2. Data analysis using the Thornwaite formula, online cal-
culations and the Excel Spreadsheet.

DATA ANALYSIS AND RESULTS

Data Analysis

1. The total monthly precipitations (P) - rainfall in mm for
the 12 months of year 2004 for the two sites were calcu-
lated.

2. From the temperature data, the daily average tempera-
tures for the two sites were calculated, and from the daily
averages, the monthly averages (Tm) were also calcu-
lated as follows:

3. Using the monthly average temperatures, latitudes and
specification of the hemisphere in which the sites are
located, an online calculation method that takes into

P: Total precipitation (rainfall) in mm for each month.
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consideration the daylight correction factors was used
to compute the monthly potential evapotranspiration

lj = (Ti/5)1-514

NEDYSL()

¢=0.000000675J2 - 0.0000771J2 + 0.01792J + 0.49239
PET;(0) = 1.6(10Tj/J)c

PETj(L) = K PET;(0)

directly as follows:
Where: I, = Monthly heat index; J = Annual heat index;
T, = Average monthly temperatures; K = Daylight correction
factor; and ¢ = exponent that depends on I. See details of a
sample calculation in the annex to this report.
(See details at: http://ponce.sdsu.edu/onlinethornthwaite.php
and the annex to this project report).

Field capacity examples were obtained from ASCE, 1990:

Sand 12* Silt 32
Loamy Sand 14 Silty Clay Loam 34
Sandy Loam 23 Silty Clay 36
Loam 26 Clay 36
Silt Loam 30

*Cm/Meter of Soil

Source: ASCE, 1990, Table 2.6 p.21

4. With the Evapotranspiration values and the field capaci-
ties obtained, the Water Budget Tables for the two sites
were completed using the following calculations:

PET: Potential Evapotranspiration = The total amount of water that would be lost through evaporation and transpira-

tion if water were always available.

EW: Extra Water = Precipitation in excess of what is needed to meet monthly demands for plants
EW =P — PET (When the difference is positive), i.e. P> PET.

EWN:

Extra Water Needed = P — PET, when the difference is negative (when P < PET).

WS: Water Storage = Water stored in the soil. Storage is never less than 0 or greater than field capacity.

e WS for Month 1 = EW

e WS =WS (Previous Month) + EW; when P — PET = Positive.
e WS =WS (Previous Month) - EWN; when P — PET = Negative.
e IfEW from previous month and WS from current month is greater than field capacity, then WS =Field

Capacity. The rest is runoff.

e IfEW from current month is 0, then WS for that month = WS from previous month - EWN

S|: Water shortage = Water needed in excess of precipitation and storage to meet plant demands.
S| = EWN (Current Month) — WS (Previous Month); when P — PET is negative.

RO: Runoff = Water lost when P > PET, and WS is at field capacity.
RO = EW (Current Month) + WS (Previous Month); when this sum is > field capacity.

AET:
AET=PET- S|.
AET =PET;, When EW =0

Actual Evapotranspiration = The amount of water that is actually lost through evaporation and transpiration.

Note: Field capacity is defined in this research as the water saturation point of any given soil type. Above the field capacity, the
soil type can no longer hold water and additional water is considered as runoff.
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5. Graphs of total monthly precipitations, water storage and
actual evapotranspiration were drawn to determine areas
of water surpluses, shortages, and runoff. Results were
then interpreted and discussed with respect to soil water
retention and altitude.

Data Summary for Ndop and Ajohoun

Location Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Ndop Total P (mm) 25 20.4 29.7 54.2 157.2 | 177.2 | 219.5 | 233.9 206 | 142.3 121 0
Lat: 6.1008N Av Mtly T 23.7 23.6 25.7 24.6 24.7 23.8 22.5 22.7 229 23.5 23.6 22.6
(degrees C)
Alt: 1302 m PET (mm) 96.6 96 | 1243 | 111.6 114.2 | 103.2 87.3 89 90.2 95.4 95.4 83.7
Ajohoun Month Jan Feb Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov Dec
Lat: 6.4180 N Total P (mm) 30.2 10.2 51.4 | 103.8 197.1 76.6 | 132.6 228 | 118.8 | 165.8 6 0
T Av Mtly T 28.9 28.7 29.3 28.1 27.6 26.3 25.6 25.9 25.7 26.6 27.6 28.7
Alt:37m (degrees C)
PET (mm) 182.3 180.7 | 196.5 169 159.1 1316 | 117.3 | 1222 | 116.9 | 1319 | 151.2 176
Water Budget Tables for Ndop and Ajohoun
Location Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Ndop P 2.5 20.4 29.7 54.2 157.2 177.2 | 219.5 | 233.9 206 142.3 121 0
PET 96.6 96 | 124.3 111.6 114.2 103.2 87.3 89 90.2 95.4 95.4 83.7
Lat: 6.1008N EW 43 74 | 132.2 | 1449 115.8 46.9 25.6
EWN 941 75.6 94.6 57.4 83.7
Alt: 1302 m WS 0 0 0 0 43 117 140 140 140 140 | 140 0
S| 94.1 75.6 94.6 57.4 83.7
RO 109.2 | 1449 | 1158 46.9 25.6
AET 2.5 20.4 29.7 54.2 71.2 103.2 87.3 89 90.2 95. 95.4 83.7
Location Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Ajohoun P 30.2 10.2 51.4 | 103.8 197.1 76.6 | 132.6 22.8 118.8 165.8 6 0
PET 182.3 180.7 | 196.5 169 159.1 131.6 1173 | 1222 116.9 1319 | 151.2 176
Lat: 6.4180N | Ew 38 15.3 1.9 33.9
EWN 152.1 170.5 | 1451 65.2 55 99.4 154.2 176
Alt:37m WS 0 0 0 0 38 0| 153 0 19| 358 0 0
S| 152.1 170.5 | 1451 65.2 17 84.1 118.4 176
RO
AET 30.2 10.2 514 | 103.8 159.1 114.6 | 117.3 | 1222 116.9 131.9 32.8 0

Note: In this research, both soil types are loamy sand, with field capacity of 140mm

SUMMARY OF RESULTS

CONCLUSIONS

Differences in altitudes affect the soil water budget model
of different places at closely similar latitudes. This may be
indirectly through a moderating effect on temperature: *’the
higher you go the colder it becomes”. From the graphs,
water storage in Ndop is higher, reaching field capacity from
July through November, while in Ajohoun, this is extremely
low reaching only 25% of the field capacity in October.
Hence the amount of water stored in the soil over a year in
Ndop — Cameroon (Altitude: 1302 m; Latitude: 6.1008 N) is
more than that for Adjohoun — Benin (Altitude: 37m: Lati-
tude: 6.4180 N)). The soil water budget model can therefore
be used to show soil water content in the soil where such
data is not available.

DISCUSSION

The difference between the water storage capacity of the
same type of soil as in Ndop and Ajohoun could have been
caused by the moderating effect of altitude on temperature
and therefore the amount of evapotranspiration that takes
place. For the year 2004, Ndop has an annual average
temperature of 23.6°C and a total annual precipitation of
1300mm, while Ajohoun has an annual mean temperature
of 25.1°C, with an annual total precipitation of 900mm.
Ajohoun therefore is hotter and drier than Ndop — a factor
that may explain the difference in the water storage capacity
of the soil in these two sites.
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Water Balance Graph: Ndop, 2004 at Field Capacity of 140mm
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Water Balance Graph: Ajohoun, 2004 at Field Capacity of 140mm
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Month
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This work illustrates the classroom importance of modelling

the water budget of an area, such as:

* the learning of Mathematics including graphing;

* acquiring ICT and online research skills:

» learning and acquiring Spreadsheet skills (Excel Pro-
gram); and

* improving critical thinking skills

Similar research aimed at determining soil water budget
models do not exist at least for Ndop in Cameroon which this
team is familiar with.

Possible improvements to this work include among others:

* The need for statistical analysis for the degree of signifi-
cance of the differences in results;

*  Obtaining, analysing and comparing soil moisture data
for both sites;

* Expanding the spatial sampling (by analysing data over
many more years);

Suggestions for further studies could include among others

the:

* determination of the Permanent Wilting Point of plants
s0 as to determine irrigation needs; and

* determination of the thickness of the soil horizons for
field capacity; in order to estimate the depth to which
plant roots would penetrate to obtain water, etc.

Out of the classroom, this research has a direct implication in
food production and therefore the alleviation of hunger and
poverty, especially in developing countries where hunger,
starvation and poverty are major livelihood challenges.
Through modeling the water budget of a place, local environ-
ments can be evaluated for water resource potential (sinking
of wells and boreholes).

Difficulties faced included among others:

*  The lack of consistent data over a consecutive period of
years.

*  The inability to compare soil moisture data due to the
lack of such data for Ndop in Cameroon.

* Irregular and wrong data collection due to poor reading
and manipulation of scientific equipment by students
could lead to faulty analysis and therefore wrong conclu-
sions.

* Improper instrument care and lack of a quality control
and quality assurance plan could result in wrong data and
therefore faulty analysis and conclusions.

*  The difficulty of obtaining information on similar re-
search in the countries selected which led to the inability
to compare the results obtained in this research with
similar results.
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ANNEX

Sample Online calculation: Potential evapotranspiration by
Thornthwaite method for Ajohoun, January 2004

Formulas

lj= (Ti/5)1.514

J =341

¢=0.000000675J3 - 0.0000771J2 + 0.01792J + 0.49239
PET;(0) = 1.6(10Tj/J)°

PET;(L) = K PET;(0)

INPUT DATA: [Description] [Sample input]

Month: Latitude L (degrees): Hemisphere:

G418 Mot -

Twelve (12) values of mean monthly temperature (T, °C), for
January to December (separate each value with a comma;
maximum string length is 200 characters).

ECHO OF INPUT:

Month: January

Hemisphere: North

T,=289; T,= 287, T,=293; T,= 28.1;
Ty= 27.6; T = 263; T,= 25.6; Tg= 25.9;
T,= 257, T,,= 26.6; T, = 27.6; T,,= 28.7.

OUTPUT:
¢ Monthly PET = 18.23 cm.
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The Supply and Quality of Drinkable Water in Mvomrka’a

School: Government Bilingual Practicing High School, Yaounde, Centre, Cameroon

SUMMARY:

The study aimed at investigating the quality of water
consumed by the Mvomeka’a Population. Simple hydrol-
ogy GLOBE protocols (the temperature, turbidity, and pH)
were used. We took the data for six weeks from four sites
(water from a modern well, a river, pipe-borne supplied by
the National Water Corporation (Societé¢ Nationale des Eaux
du Camerooun (SNEC)) and water from a traditional well).
These sites are the most used sources of consumable water
in Mvomeka’a. From our analyses, from the modern well

is of better for a direct consumption in Mvomeka’a than all
the other sources. The PH is neutral on the average and the
turbidity is high (up to 110 cm) for the six weeks of studies.
Since water from SNEC is directly consumed we have sug-
gested that it should be properly treated before use. We have
also suggested that many more modern wells be constructed
since those that exist are not sufficient to meet the needs of
the entire population of Mvomeka’a.

ABSTRACT:

The study aimed at investigating the quality of water
consumed by the Mvomeka’a Population. Simple hydrol-
ogy GLOBE protocols (the temperature, turbidity, and pH)
were used. We took the data for six weeks from four sites
(water from a modern well, a river, pipe-borne supplied by
the National Water Corporation (Societé Nationale des Eaux
du Camerooun (SNEC)) and water from a traditional well).
These sites are the most used sources of consumable water
in Mvomeka’a. From our analyses, from the modern well

is of better for a direct consumption in Mvomeka’a than all
the other sources. The PH is neutral on the average and the
turbidity is high (up to 110 cm) for the six weeks of studies.
Since water from SNEC is directly consumed we have sug-
gested that it should be properly treated before use. We have
also suggested that many more modern wells be constructed
since those that exist are not sufficient to meet the needs of
the entire population of Mvomeka’a.

HYPOTHESIS:

The problem in this study is to relate the quality of consum-
able water in Mvomeka’a with the various sources from
which the water is obtained using simple hydrological
parameters (turbidity, PH mainly).

The hypothesis: Consumable water in Mvomeka’a from the
four principal sources is clear and has a neutral pH.

From our GLOBE Pedagogic Guide and according to the
2008 GLOBE competition, this study has been carried out
as a means of raising awareness on the importance and
necessity of good quality drinking water in the Mvomeka’a
community.
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RESEARCH METHOD:

This study was carried out using the Hydrology GLOBE
protocols and equipment. These are the turbidity tube, the
pH paper, and a thermometer. During six week, from the
6th of October 2007 to the 17th of November 2007, we took
data using these instruments on four sites listed earlier I this
report. The data collected were represented in tables and
graphs. From the graphs we could observe patterns and our
interpretation were based on the fact that drinkable water
should be colourless and with a pH close to or neutral.

DATA SUMMARY:

Table n°1 Site n°1: Tap Water

Weeks Date T° water Turbidity PH
1 6/10/2007 25°C 110,5cm 4
2 13/10/2007  24°C 110 cm 5
3 20/10/2007  24°C 110 cm 5
4 3/11/2007 24°C 110 cm 5
5 10/11/2007  25°C 110 cm 4,5
6 17/11/2007  25°C 110 cm 4

Table n°2 Site n°2: Water from a traditional well

Weeks Date T° water Turbidity PH
1 6/10/2007 25°C 110 cm 4
2 13/10/2007  25°C 110 cm 7

3 20/10/2007  24°C 110 cm 6,5
4 3/11/2007 26°C 110 cm 6

5 10/11/2007  26°C 30 cm 7

6 17/11/2007  25°C 110 cm 6
Table n°3 Site n°3: Water from a modern well
Weeks Date T° water Turbidity PH
1 6/10/2007 24° C 110 cm 5

2 13/10/2007  24°C 110 cm 7,5
3 20/10/2007  24°C 110 cm 7
4 3/11/2007 24° C 110 cm 7,5
5 10/11/2007  24°C 110 cm 7

6 17/11/2007  24°C 110 cm 7,5
Table n°4 Site n°4: Water from a river

Weeks Date T° water Turbidity PH
1 6/10/2007 21°C 110 cm 5
2 13/10/2007  22°C 110 cm 4,5
3 20/10/2007  20°C 110 cm 4
4 3/11/2007 23°C 50 cm 3

5 10/11/2007  23,5°C 80 cm 4

6 17/11/2007  23°C 110 cm 4
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ANALYSIS:

A comparison of the pH of water from the four sites show
that water from the modern well is of better quality for direct
consumption than all the other sources. Tap water which

is treated at the water treatment centre nevertheless is also
useable, but what astonishes us is the very low pH values
registered for all the samples investigated over the six weeks
of study World Health Organisation (WHO) standards states
that good drinkable water should have a pH range of between
6 and 8.

CONCLUSION:

A better source of drinkable water in Mvomeka’a is the mod-
ern wells. The pH, the temperature and the turbidity are ideal
for this purpose. Water from the other sources should be
treated 9boil and filter) to prevent the risk of contamination
through water-borne diseases. Furthermore, and according to
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WHO recommendation for this area, more modern wells be
constructed to meet the needs of everyone.

DISCUSSION:
This project should have been better if a bacteriological
study was also carried out in all the four sites.
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Death-rate of fish in the river Kupa

School: OS Banija, Karlovac, Croatia

SUMMARY:

We have researched why some of the fish were dying during
the summer(year 2003, 2006) in the river Kupa in city of
Karlovac, republic of Croatia .We measured water tempera-
ture, dissolved oxygen level, nitrates and nitrites and studied
macro invertebrates. We have concluded that death of the
fish was caused by extremely high water temperature, low
level of dissolute oxygen (4mg/l), low water level (80cm
under normal),while the existence of macro invertebrates
were indicators that water in Kupa is middle quality (biotic
index is 5.0 and 4.8)

ABSTRACT:
The aim of our research is : «Why do fish die during summer
in the river Kupa in Karlovac?»

Our hypothesis is : Dying of fish is due to high temperature,
little oxygen, low water level and industrial pollution. We
also suppose that some sort of invertebrate animals indi-
cating pollution could be found in the river. We took the
samples of macro invertebrate from the bottom of the river,
examined by the microscope, classified them according to
their tolerance to pollution and calculated their biotic index.

The analysis of the results show that the temperature of the
water of the river Kupa was rising in August 2003 and August
2006 up to 27°C. The quantity of dissolved oxygen was low

4 mg/l. During the period of dying of fish we noticed nitrates
and nitrites that could be the result of industrial pollution.
Level of the water was low: 80cm below the normal level.
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We classified invertebrate into three categories: those indicat-
ing pollution, those indicating clean water and those tolerant
to both and living in all waters.

We calculated the biotic index that was 5.0 (on 24th Sept.
2006) and 4.8 (on 9th May 2007) and both are the character-
istic of medium clean waters.

We concluded that dying of fish was the result of high water
temperature, little oxygen, low water level and industrial
pollution.

The quality of the water in Kupa and the degree of pollution
should be regularly monitored because of its importance for
the health of the population.

HYPOTHESIS:
The aim of our resarch is : «Why do fish die during summer
in the river Kupa in Karlovac?»

Our hypothesis is : Dying of fish is due to high temperature,
little oxygen, low water level and industrial pollution. We
also suppose that some sort of invertebrate animals indicat-
ing pollution could be found in the river.

RESEARCH METHOD:

We used OS Banija Globe data base for the Kupa river for
the period from 2003 to 2006. We compared the data from
our school with those from OS Dubovac taken from the same
river.



We used the data from DHMZ (the State Hydrometeorologi-
cal Institute) about the water level of the Kupa river. We took
the samples of macro invertebrate animals (species) from
the bottom of the river, determinated them, photographed,
examined by the microscope, classified them according to
their tolerance to pollution and calculated their biotic index.
We determinated the coordinates of the location by GPS.

ANALYSIS:

The analysis of the results show that the temperature of the
water of the river Kupa was rising (getting higher) in August
2003 and August 2006 up to 27°C. The quantity of dissolved
oxygen was low :4 mg/l. During the period of dying of fish
we noticed nitrates and nitrites that could be the result of
industrial pollution. Comparing the data from both OS Banija
& OS Dubovac we found out some minor discrepancies in
measuring due to the fact that O§ Dubovac is up the river and
out of the centre and OS Banija down the river Kupa. The dia-
gram shows that the level of the water was low: 80cm below
the normal level both in August 2003 and in August 2006.

We found some invertebrate species at the bottom of the
river and classified them into three categories: those indicat-
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ing pollution, those indicating clean water and those tolerant
to both and living in all waters.

We calculated the biotic index that was 5.0 (on 24th Sept.
2006) and 4.8 (on 9th May 2007) and both are the character-
istic of medium clean waters.

CONCLUSIONS:

We concluded that dying of fish in the Kupa river was the
result of high water temperature, little oxygen, low water
level and industrial pollution.

The quality of the water in the Kupa river and the degree of
pollution should be regularly monitored because of its impor-
tance for the health of the population.

DISCUSSION:
Could something else influence at dying of fish?

—_

Is it big ecological problem?
Can’t we stop it?
Research should be continued!

whk v

Use better water analysis!

The influence of the water on the physical — chemical

features of the river Sava

School: OS Hugo Badalic, Slavonski Brod, Croatia

SUMMARY:

We checked the physical — chemical features of the river
Sava ( tenperature, pH, transparency, alkali, nitrate, nitrite,
melted oxygen) by GLOBE protocols once a week for 6
years. We asked ourselves if the water level had an influence
on physical.- chemical features of the river Sava. Namely,
the water level of the river Sava changes during the whole
year so the difference between the lowest and the highest
water level is up to 10 meters. We assumed that water levle
had an influence on some physical — chemical features of the
river Sava.

ABSTRACT:

Slavonski Brod is situated on the north bank of the river
Sava, on the south edge of the Pannonian plain, between
Brodsko Brdo ( the shapes of mountain Dilj) and the river
Sava. The river Sava is one of three longest rivers in Croatia
( the lenght is 940 km) and the surface of its basin is 95729
km?2.

HYPOTHESIS:

We checked the physical — chemical features of the river
Sava ( tenperature, pH, transparency, alkali, nitrate, nitrite,
melted oxygen) by GLOBE protocols once a week for 6
years.
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We asked ourselves if the water level had an influence on
physical.- chemical features of the river Sava. Namely, the
water level of the river Sava changes during the whole year
so the difference between the lowest and the highest water
level is up to 10 meters. We assumed that water levle had an
influence on some physical — chemical features of the river
Sava.

RESEARCH METHOD:

For the research we needed date, water temperature, pH,
transparency, quality of melted oxygen, nitrate, nitrite, alkali
and water level. Besides the results of our measurements

of those physical — chemical features of the river Sava by
GLOBE protocols in the period from 2003. to 2007. ,we
asked the water level date for the same period of time from
The State Meteorological and hydrological service.

DATA SUMMARY:

We represented the date by graphs showing the relation be-
tween the water level and the physical — chemical features of
the river Sava ( temperature, pH, transparency, alkali, melted
oxygen, nitrite, nitrate.)
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What water do we drink?
School: Elementary School Konjscina, Croatia

SUMMARY

The idea for the project has crossed our minds while making
preparations for the Project Day of our school pertaining to
the World Day of Water. Our plan has been to examine the
sanitary quality of water having been drunk by the inhabit-
ants of our municipality. We have assumed that the water
from the Public Waterworks System is sanitary clean, and
that the inhabitants drinking water from the public wells is
sanitary unclean. We have selected seven exploratory spots
for making our tests. Five of these research spots have been
the public and private wells not being linked to the Public
Waterworks System. We have also picked two research spots
at the wellspring of the Public Waterworks System itself and
the water from the faucet in our school.

Utilizing the Globe protocols we have examined the physi-
cal and chemical properties of the tested water. We have
compared our results with the results made by the Health
Department of Ecology. We have worked closely together
with that Department during the whole project. The results

of our examinations have not showed considerable flections
from the maximum allowable concentration except in the case
of public wells in the Jertovec community. We have also used
the results of the Health Department of Ecology because their
microbiology results and our physical and chemical water
property results have made the right confirmation of sanitary
cleanness of water. We have come to these conclusions:

= The analysis of the water samples from public and
private wells have proven that water from these locations
is unclean for drinking. Though, the water could be used
for cooking, except in the case of the public wells in the
Jertovec community, where the analysis have showed
that water from that wells need not to be used neither for
drinking nor for cooking.

= The analysis of the water samples originating from both
the spot at the wellspring of the Public Waterworks Sys-
tem itself and the water from the faucet in out school has
proven that water is sanitary clean thus confirming our
assumptions to be true.

We have notified the Municipality of Konjscina and the users
of water from the tested wells about our test results in written
form and the public in general through the means of mass
communication. Utilizing the GLOBE protocols just con-
firmed the usefulness of the GLOBE program for both the
students themselves and the local community. The students
have managed to link and apply the acquired knowledge
from various school subjects as well.

WHAT WE HAVE EXAMINED
We have examined the sanitary quality of water coming from
the Public Waterworks System, public wells and waterworks

utilized for the personal requirements of the inhabitants. We
have also learned that there are some parts of our munici-
pality (some villages and smaller villages) not having been
linked to the Public Waterworks System.

The aim of the project has been to investigate what water
concerning its sanitary cleanness the inhabitants of our
municipality drink. We have also wanted to develop and
improve the critical way of students’ thinking, and link and
apply their established knowledge from different educational
realms into the GLOBE program. We wanted them to dis-
cover the usefulness of the GLOBE program knowledge and
its application into the every day life of our local community
as well.

TASKS OF THE EXAMINATIONS:

= To learn what villages and smaller villages of our mu-
nicipality have not been linked to the Public Waterworks
Network, and how they are supplied with the sanitary
clean water.

= To establish the cooperation with the Zagorje Public Wa-
terworks System, with the Bureau of the National Health
Service and its Department of Ecology.

= To find out, on one hand, the quality parameters of the
tested water being important for its sanitary cleanness,
and, on the other, to utilize the GLOBE protocols during
the examinations.

= To select the research water sample spots not originating
from the Public Waterworks System.

= To compare our test results with the test results of the
Department of Ecology.

= To inform the inhabitants, the ruling bodies and repre-
sentatives of our municipality about our test results.

= To provide and prepare the students of ours for the
research approach and critical understanding of educa-
tional and scientific facts.

EXAMINING HYPOTHESIS:

= Water from the Zagorje Public Waterworks Network is
sanitary clean for drinking.

= The inhabitants drinking water from the public and pri-
vate wells is sanitary unclean.

*  The majority of our inhabitants from our municipality
drink sanitary clean water.

The test sample has been preplanned. Table 1 depicts all of
the names of Municipality of Konjscina and where they are
supplied with water from. We have selected the public wells
and waterworks utilized for private requirements at places
not having been linked to the Public Waterworks Network,
the wellsprings where the water has been distributed from,



using the Public Waterworks System and water from the
faucet in our school. The sample could be considered
representative although it has been made on purpose. It also
encircles all the areas of the Konjscina municipality not be-
ing enfolded by the Public Waterworks Network and water
from the Public Waterworks System.

Table 1: The wellsprings of drinking water in the communi-
ties of Konjscina Municipality

Waterworks | Public/Private Wells

+

Name of the community
Bocadir

Bocaki

Brlekovo

Donja Konjscina
Donja Batina
Galovec

Gornja Konjscina
Jelovec

Jertovec

Klimen
Konjscina
Kosovecko
Krapina Selo
Pesceno
Susobreg
Turnisce

SUM

||+ ]+ |+

+

+ [+ ]+ [+

o[+

THE METHODS OF EXAMINATIONS

During the examinations, we have executed the chemical
method of analyzing of water sample utilizing the GLOBE
protocols. We have compared the GLOBE test results of

our school with the results obtained by the Department of
Ecology. We have also used the method of enquiring in the
first stage of investigating, the analyzing and synthesizing
method, proving, the method of graphical representation, and
the presentation method of the gained results.

THE SEQUENCE OF EXAMINATIONS
Having processed the questionnaire having been filled in
by the students of our school (410), we have learned what
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communities have not been supplied with water from the
Zagorje Waterworks System. We have also learned what
water they have been supplied with. We have established

the excellent relations with the Zagorje Waterworks System
being located in Zabok. Having informed the responsible
bodies with our municipality we have been provided with the
indispensable data. We have analyzed the regional water-
works system map. We have used the provided data for mak-
ing of the waterworks system of our municipality. We have
made the necessary arrangements with the Bureau of the
National Health Service, that is, its Department of Ecology
referring the issue of examining of water samples and insight
into the data concerning the sanitary cleanness of water in
the Public Waterworks System. We have selected the homes
and provided their approval for examining the water in them.
We have taken the water samples and measured the tempera-
ture and pH according to the Bureau of the National Health
Service regulations in the field directly. We have made the
water temperature measurements and entered them into the
Department of Ecology official lab results. We have taken
the water sample measurements into both our school and the
Department of Ecology data reports. We have made other
physical and chemical measuring parameters (nitrate and
electrical conductivity) utilizing Merck measurement sets.

We have scaled the sanitary cleanness of water in the se-
lected homes based on the comparison of acquired results
according to the maximum allowable quantities ruled by the
book of regulations. We have provided the consumers and
the local community with the analytical report in the written
form. We have also informed the public about the results of
ours through the means of mass communication.

Table 2 depicts the measured physical and chemical values
of some samples having been provided with the GLOBE
protocols and value analysis of the Department of Ecology.

Table 2: The physical and chemical GLOBE group water analysis (G) and the Bureau of the National Health Service (Z)

The well Temperature Oxidizing Value Transparency pH Nitrate El. Conductivity
O,mg/l NTU mg/l uS/cm
G z G z G z G z G z G z
Public well- 103 2.18 463 | 75 |717 | 65 |635 900 747
Jertovec
Private well- 10.1 1.16 059 | 8 [712 | 25 |32 780 678
Jertovec
Public well- 12.6 122 279 | 8 | 749 | 002 |0.02 510 476
Pesceno
Private well- 10.5 1.36 274 | 7 | 669 | 1515 | 1613 | 570 514
Pesc¢eno
Private well- 11.6 1.31 1.81 7 |693 15 | 1.67 660 590
G. Konjs¢ina
Public Waterworks 72 1.24 112 | 8 |785 | 36 |434 450 410
System-Konjs¢ina
Public Waterworks | 1 g 0.64 019 | 8 |751 | 30 |351 465 459
System-Selnica
Maximum allow- 25 3.0 4 6.5-9.5 50 2500
able quantities

3

5




PROCEEDINGS
2008 GLOBE LEARNING EXPEDITION
CROATIA

There are some given values of sanitary clean water accord-
ing to the Book of regulations enacted by the Croatian Minis-
try of Health having been provided in the last row. According
to the Book it supposed to be made the microbiology analy-
sis of water beside the physical and chemical analysis, so
that the sanitary cleanness of water could be ascertained. The
microbiologist of the Department of Ecology has conducted
these tests because such examinations could not be possible
to execute utilizing the GLOBE protocols. The results have
been depicted in Table 3.

THE ANALYSIS

The water sample analysis from private and public wells has
shown that water is not sanitary clean for drinking. There has
been some Escherichia Coli bacteria, that is, their increased
colony number could be found on 37°C/48h and 22°C/72h.
Among them there has been found some concentration of
Enterococcus above its maximum allowable concentration
onto three testing locations (public well Jertovec, private
well Pesceno and private well Gornja Konjscina), hence
reboiling of water could remedy the problem of contamina-
tion envoked by the microorganisms. Concerning the fact
that water is clean chemically it could be used for cooking
but not for drinking. There have been found two chemical
increased indexes beside the bacteria above the maximum
allowable quantities in water tested samples from the public
well in Jertovec community: too high value of water trans-
parency (4.63 NTU), and too high concentration of nitrate
(68.58 mg/l). Referring this case the method of reboiling
could not remedy the problem as well. That water is nei-
ther for drinking nor for cooking, but could be utilized for
some other purposes. Thus, it could be hypothesized that the
analysis of water from other wells in the vicinity of Pesceno,
Jertovec, and Gornja Konjscina area could provide us with
the alike results, because they have not been linked to the

Zagorje Public Waterworks System. However, the analysis of

water taken from the wellsprings near the Public Waterworks
System and faucet in our school has shown that the physical,
chemical, and microbiological values are below the maxi-
mum allowable quantities, proving that it is sanitary clean
water.

CONCLUSIONS
We have come to these conclusions from our examining
results proving the hypothesis of ours:

= All the water tested sample parameters having been
taken from the Public Waterworks System are below the
maximum allowable quantities thus proving the inhabit-
ants consuming the sanitary clean water.

= The water analysis taken from the public and private wells
has proven the increased presence of bacteria, making
water from these sources sanitary unclean. It has also
proven the assumption of ours that the inhabitants con-
suming water from these sources are using water which
is unclean for drinking and dangerous for the health of
people themselves.

= Concerning the municipality of Konjscina counting 4.074
inhabitants, and the villages G. Konjscina, Jertovec and
Pesceno living 1.117 inhabitants, the majority of them
are consuming sanitary clean water.

THE DISCUSSION

Comparing the Globe group chemical and physical results
of water analysis (its pH, nitrate, and electrical conductiv-
ity) with the results having been executed by the Bureau of
the National Health Service we have encountered differing
values. Discussing them we have come to these conclusions
referring two reasons for these flections:

= The results differ because of utilizing different testing
methods and testing instruments. The Bureau of the

Table 3: The microbiological test results of water conducted by the Bureau of the National Health Service.

The well Enterobacteriaceae Escherichia Coli Enterococcus Number of colonies | Number of colonies
n/100mL n/100mL n/100mL (37°C/48h) (22°C/72h)
n/l mL n/1 mL
Public well- 1100 900 780 560 1200
Jertovec
Private well- 860 80 0 360 420
Jertovec
—Pes¢eno
Prixate well- 480 120 140 160 560
Pesceno
Privgvt(?.well-G. 660 360 50 850 680
Konjsc¢ina
Public Water.\ivvo.rks 0 0 0 8 7
System-Konj$¢ina
Public Wateryvorks 0 0 0 2 1
System-Selnica
Maximum -allow- 0 0 0 20 100
able quantites
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National Health Service uses methods having been in
conjunction with the ISO standards. The students have
not used these standardized methods, but the Globe pro-
tocols which are customized according to their age and
knowledge level.

= The water samples have not been the same. Two bottles
of water have been taken from every well. The Globe
students have analyzed one bottle and the second one has
been analyzed at the Bureau. The measurements sup-
posed to be done from the same bottle so that the testing
results could be accurately comparable.

Both of these examinations have proven some flections from
the maximum allowable quantities concerning water samples
from the same wells, thus, having the influence on differenc-
es of measured values having been conducted by the Globe
group and the Bureau. We have proven that Globe measure-
ments, although not being standardized, are excellent indica-
tor of chemical and physical characteristics of drinking wa-
ter. We could presume that the analysis of testing water from
wells in vicinity of G. Konjscina, Jertovec and Pesceno area
could show the alike results. Then we have asked ourselves
why is that. Based on our observations we have come to the
conclusion that the wells are situated at lower level pertain-
ing to barns, septic pit, or fields referencing the sea level, and
they have been treated with various chemicals, fertilized with
artificial and natural manure. In most cases the wells are not
properly protected from entering of water from the land sur-
face (the rain), then there are no well covers, and there is a
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possibility of falling of branches, dust, leaves, animals and so
forth. Sometimes the wells are not deep enough. The chlori-
nation of wells is also not suitable, because it could cause to
the danger of hyper-chlorination. Chlorine in great quantities
is very dangerous for the health of people. Besides, there is

a pretty short effect of chlorination, because the fresh water
pours into the well bringing numerous bacteria The Public
Waterworks System water comes from the Earth’s depths
and is of a good quality. There are some dissolved minerals
providing the water with perceptible taste. The wellsprings
are well-protected, the waterworks network is under strict
control, and enacted law acts. This is not the case with pri-
vate and public wells. They are not liable to any control, and
there is a huge danger for the health of people. As a matter of
fact it could be the topic of our next examining “Water and
health”. We have also learned that the management of our
municipality possesses the elaborated planned documenta-
tion for building of public waterworks network in places
which we have examined. The representative municipality
bodies have not started to realize the project. There is a resis-
tance among the inhabitants, because they should participate
in financing of building the waterworks network. We wanted
to warn both the local community and inhabitants of these
places not linked to the Public Waterworks System jet to take
all the possible safety measures and to do everything in their
power to link to the Waterworks network as early as possible
ensuring themselves access to the sanitary clean water.

The Globe students and Globe mentors of hydrology group
of Elementary School Konjscina have realized the project.

e (L
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Save Our Ponds

GLOBE Mentors: Mira Hrvatin, Ceda Perko

Secondary School: MATE BLAZINALAB I N, Croatia

Students: Leona Stemberger, Tamara Malic, Valentino Blasina

Teachers: Mira Hrvatin, Anka Dundara, Mirjana Cvijin, Karmen Diminic-Milevoj

ABSTRACT

EIGHT YEARS AGO, 43 GLOBE STUDENTS HAD DEANED THE COORDINATE FOR 41 PONDS USING GPS METHOD AND
HALD DFEOWN THEM INTO THE MAF OF LABIN AREA.

THIS YEAR OUR GLOFE GROUPNPROJECT «SAVE OUR PONDS- THIED TO FIND ANSWER ON THE RESEARCH
CALIE STION:

ARE THE KARSTIC PONDS OF LABIN ENDANGERED ECOSYSTEMET

ACTIVITIES:

= o k=t 1he pandds

# Mo estimate the level and 1he reasons of endangarmant

F o datorming fha diversity of Tha inving world

F 1 iniiate the proteciion and presenvation of 1he ponds
RESOULTS
41 ponds has beoen Tournd on tha Labin area
= All ponds are extremedy smal waler ecosystoms,

*  AnEMal speckes; Mamercus insects, oabs, amphitiang, rpliles, lish and beds

= plant groups:s walar and swamp planis.

+  gouninyside i vy diverse MUC-codes 01 urbanizoed, resideniial, 121 deciduous forast of the arkd fona, 221- bushes, mixed

dedducus ard coniler {evar-green), 322 undersiced bushes mainky deciduoas

k- Walar in all the ponds salksfies tha critaria of closad water habilsd which was sed up in naluad, hasl-natural cr arificial way,
B Ponds have lost their original pupess, and ane moslly carelassed
CONCLUSION
‘Wiorking on This projed, we have malzed the importanos of Ehis walor resarees in owr korstic and sudaco wader poor area and we
wish b0 ancourags wider social community B join tha recovery of Sl gudsting Eonds nod only on the Labin area, but also the whola
Igdria,
Wia have presanbed the pesulls of this wark 19 (e local govemment hoping 1hal joined adions could encourage the conscienss ol tha

imparance ol presening ponds.

2. RESEARCH QUESTION

EIGHT ¥EARS AGD, 47 GLOEE STUDENTS HAD DEFWED THE COORINNATE FOR 41 PONIES USING GRS METHOD AND HAD DROWY
THEM INTO THE AP OF LA AREA.
THIS YEAR OUR GLOSE GROUPTNPROJECT SAVE OUR PONDS- TRIED TO FIND ANSWER ON THE RESEARCH QUESTION:

ARE THE KARSTIC PONDS OF LABIN ENDANGERED ECOSYSTEMS?

3. RESEARCH ACTIVITIES AND MODE
ACTIVITIES:

F 1o st ihe ponds of Labin 0 that 1heir number and condition could be del ssmined

¥ o astimate tha level and the ressans of andangament 5o that their authangicity — the primary iunction and Bdng world
rchaes — ookl ba appraachad i tims

= bo delemmins he diversty of the iving werld around and within ponds 8o thal tsein node and mportance in circulation of matie
and anargy processes could ba undersiocd

# o iniliate the prodedion and preservation of the ponds as an agques! of nalure evohson, human history and 1radition

MODE:
GLOBE GROUP ACTIVITIES
11 - 180 grace students «  [sling Bhe ponds
= determining pond coordinales
10 - 2rd grada students «  dhetarmining pond size an condition
«  detarmining 1ha purpose of the ponds
17 - 3rd grade students = clabanmireng Bing workl diversiy
v analyzing wales queality
A8 - A1k grade sludenis, lanclors M analyzing resuls
»  praparning fhe
«  praseniation

38



4. RESEARCH MATERIAL AND METHODS
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EQUIFMENT AND ACCESSORIES METHODS
« GPS « GLOBE PROTOCOLS: GPS, HYDROLOGICAL, MUC
= CAMERA « HREPUBLIC OF CROATIA REGULATION COMCERMING
«  EQUIPMENT for taking samples on the sludgy habitat, THE CLASSIFICATION OF WATERS
measuring bars and tapes = LIST FORM
= ‘Waler mnalysls kit
LIST FORM
L LOCATION OF THE POND
WILLAGE: HAME OF THE POND:
LOCATION: In the vilage: on the border of the village
gutside the village
COORDINATES kE: H: ALTITUDE: m MUC CODE:
Il. POND DESCRIPTION
SIZE: length:_ m  width:_ m depth:_ m mEasUnemen
date:
WATER PRESEMCE: all year o maln part of (e year - cnly in raindall
WATER SOURCE: rain - siream o spring o other
BOTTOM: argillaceaus sludgy stony o concreied
WALL IN:  whole maieriad partly mpierinl g wd|
VEGETATION: caoastal % EWamp B wWaler %
AMIMALS: water Inseecis erustdceans llshes amphibians o reptibes
birds - mamemals
EHDANGERMENT: woste waters solid gnrbage squalor cther
PURPOSE: livestock walering: in the pasi o today
soll walering: in the past - loday
liresman waber: In the pasi - ioday
olher: [0 the past - 1oday
Il SKETCH AND POND PHOTO
Pond location skelch - wider area
IV. COLLECTOR'S DATA
Mame and surname: Grade: Observation date:

5. RESEARCH RESULTS
5.1. POND DESCRIPTION

5.1.1. NUMBER OF LISTED PONDS:
41 TOTAL @ LABIN
16 18
B RASA
7 ONEDESCINA
5.1.2. POND DESCRIPTION
Table 1. LABIN
NAME LOCATION LATITUDE LONGITUDE ALT. | AREA MAX MUC
m m2 DEPTH CODE
m
1. MARCILNICA LABIN N 45006'26" E 14006'83" 277 429 0,2 91
2. GONDULICI 1 LABIN N 450 04'34" E 14007'40" 361 234 0,6 91
3. GONDULICI 2 LABIN N 45004'31" E 14007'41" 324 150 1,5 91
4. GONDULICI 3 LABIN N 45004'14" E 14008'06" 269 220 0,8 91
5. KOL BERGAT LABIN N 45005'92" E 14009'66" 351 20 1 322
6. KOL NA TIKACKI LABIN N 45005'88" E 14009'99" 355 150 2,5 221
7. MIKULJANSKI KOL LABIN N 45006'13" E 14010'23" 305 48 0,5 221
8. KOI: NA LABIN N 45006'13" E 14010'23" 353 48 0,5 221
BRSTOVICE
9. RIPENDA-KOSI LABIN N 45006'32" E 14010'99" 251 160 2 91
10. KOL NA SUSLJE LABIN N 45007'30" E 14007'51" 298 104 1 322
11. DRAGULINOV KOL LABIN N 45007'31" E 14007'55" 298 28 0,4 322
12, DUBROVA LABIN N 45006'72" E 14006'07" 294 240 1 322
13. KATURI LABIN N 45006'48" E 14007'64" 277 7 0,8 91
14. KOL VIDASI LABIN N 45004'15" E 14006'37" 253 28 0,3 322
15. MIDAS LABIN N 45005'96" E 14007'35" 277 20 0,9 322
16. KOL NA BENECI LABIN N 45007'15" E 14004'03" 276 204 1 121
17. KOL ZUGOJ LABIN N 45003'34" E 14006'34" 200 248 0,7 121
18. SOLINA LABIN N 45004'09" E 14006'44" 261 189 1 91
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LOCATION

@ In the village

B On the border of
the village

O Outside the
village

5.1.4. WATER PRESANCE

WATER PRESENCE - %
WATER SOURCE FOR ALL THE PONDS IS RAIN, AND A SPRING WAS
FOUND IN ONE OF THEM.

O All year

@ Main part of the
year

O Momentary

5.1.5. BOTTOM FORM & WALL IN

BOTTOM FORM - % WALL IN- %
100 80 70 63
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wl—— 90 m SLUDGY 301 17
i prowA
20 10 i
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5.1.6. NUMEROLUS PLANT AND ANIMAL WORLD

¢  VARIETY OF SPECIES IS LARGE
#  EIGHT PONDS ARE INHABITED BY FISH

5.1.7. ENDANGERMENT

ENDAMGERMENT - %

17 e WOAR
é S LOA
£ T
LU R G EFRT)

5.1.8. POND PURPOSE

POMD PURFISE = % 1y | et poet

w aiering
3 W Sl w sBaring

a2 588 E

10 Drink wahar

o Washing
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[Table 4 5.21.LABIN - MARCILNICA Tabie 5. 5.2.2 LABIN - DUBROVA :
-
LCCATION OF THE POMND LEGAL IH THE
CHARACTERISTIC STANDARD VILLAGE TOLO0R .
ML [FLIvoU) o T'"""' TRANSEARENGY n::ﬂ— see-through
" THARSFARENCY see-through - | see-through i
muddy
DENSITY gem3 0,959
DENSITY giemd 0.5
SALINITY pei a1 3"”':"" Lo i g
I ¥ ey - 53505
[ TOTAL RIGIDITY O T TOTAL FIGEITY ONJ L
|
WO H <008 <10 WO” mgih = 0,05 - <10 1]
m‘m: :i’n?-full.t ¢ NO" mgIN 001 - 0.2
Cl- mgl 00 ] my1 2] ]
Pl mgi P < O3 = <15 1] POy mgi P « {L - .75 1]
S0 myl o 200 <20 S04 mg < 200 < X0
WH; mglH 115 [T NH; mgiN A,121.5 (T3
[ 0y mgi = S 0; mgl | L
BOG S mgl il ¥ BOO § mgi T 7]
HE&YT METALS < 001 i HEAYY METALS w B [
Hg, Pt g/ % ) Hy. P mp'
| CLASS v n | CLASS 1-V i
Tabve & 5.2.3. LABIN - RIPENDA KOSI Tt 7, 94 AASA — SKITACA
|
LOCATION OF THE POND LEGAL OUTSIDE THE | LOCATION OF THE POMD LEG AL OUTSIDE THE
CHARACTERISTIC STANDARD VILLAGE CHARACTERISTIC STANDARD VILLAGE
[ COLOUR ™ - colour Tt yeliow ~ COLOUR | e - colour Tl yellow
[ BMELL (FLANGUR} na - with withaas SMELL (FLAVOUT) no - with withicazt
T TRANSPARENCY aae-through - sse-through THEMSFARENCY se-through - sbe-thenugh
[T masddy
i_mﬂ_ - ST -
| SALINITY ppt 0.2 HALBITY ped 0,5
[ o 85 65 6,5 pH [T T ] (X}
[ <53 =88 <53 =85
[ TOTAL RIGIDITY Gl T T TOTAL RIGIDITY OMJ T
| HE mgi N T < hbE- <10 NE W mgiH T w1l 0
| MDY mgi N < 0,01 - <02 WO mglM <001- <02
G mgl b Bl mgl o b
[ PO Mg P <801 - <0.18 0,08 PO g P % G071 - <003 [
50" mgl T o 90,7 Mgl < 300 < 200
| HH; mgiN 10,5 ou0s HH; mglH =0,1==1,5 Quns
I Oy gl e T2 G; mgl al-wd TE
[ BO0 E mg T 33 BE0 T mgl iy (F]
T REAWY M TALE = 0 o m;:' METALS <00 0
Pl g Mg,
H TV m | m&ﬂﬁ v m
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Tabing  5.2.5. NEDESCINA - PUC
LO:CATION OF THE POND LEGAL 1M THE
CHARMLETEREGTIC STAMDARD VILLAGE
2 - colour Tight yelloe
SWELL {FLAVOUR) no - with =]
T TRANSFARENCY #o-through - iy
ey
CERSITY gom3 1601
SALBITY ppd 0
pH B5 G5 &0
<53 205
T TOTAL MGIDITY ORE | ) L] '
RO mglH - 0,0 - 1 ]
mgiH < 0,01 = <03
i B : L 007 - <014 <0,0%
PO mgi P < i = <015 <0, 0 - 5 R = ] i)
B0 mgl < 300 ] ST mat <55 =
W, mgl N wll, 11,5 a1 hy mgiH <115 08
2 mp ] [ Oy mgi ] T ]
BOE T mgh T EX ] BOD 5 mgl x5 28
—REAVT METALE 1T B HEAWY METALS <01 ]
Hg, P g1 Hg. PE mgl
CLASS TV wm| CLASS - i
[I“.lm i1 5.2.6. NEDESCINA - VISKOVICA
5.2.7. DISCUSSION
¥ Acconding to the reguiation of the water quality in three
ponds (MARCINLNICA, DUBROVA and SKITACA) waler is 2nd
soet, and in the remaining four ponds (RIPENDA KOSI, PUC,
LOCATION OF THE POND  LEGAL DE THE RESKI and VISKOVICA) wate is 3rd sor
CHARACTERISTIC AHDARD .
— . COLOUR NG - ool oW ¥ A il worse wiler quality in four plashes we could
T EMELL (FLAVOUH = e eaplain with the pesion of those pond in the rural part of Labin
T TRANSPARENCY | seeihugh- | seethiough where a crop husbandry and thereby a possibilty of polluting the
muddy water with chemical bertiizers and organic malter arg rather
present. {presence of ammonivm and phosphates, increased
CERSITY glemd 1,000 BOD 5
SALINITY ppt - 14 B Waler in all the pands satisfies the critena of closed
pH ué :Es &0 water habital which was sef up in natural, hall-natural of arificial
= way,
~ TOTAL RIGIDITY ORJ 7 » In biclogical teems pond is & habitat of 2 wide spectrum
vl = = = ol difleron] plard and drimal SPecies 0N & vy Ramaw and
e ey spocific area (dilorent MUC-codes) and as such it is very
o mgl 00 5 imgportant for presenvation of bicdiversity,
i L4 Rkl e b Ponds have lost their ariginal purpose, and are mastly
W, N T 5 caredassed, but with their improsemant we could gan a nenw
Xl - ) Prpoest, Beesade th natued Diclogical funchion, e educatbional,
FG0E gl =7 33 racraational, tourist and similar.
HEANY METALS 0,01 ]
= P =
CLASS I-¥ mn
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6. CONCLUSION

'|"|I'|:|d-.|r'|-|;| o s prnjn..:r. il Rl ralized 1he [Lgpf= s Ty of thes waler résarvis in dur Barshs and Sorlacd walés
poor anta and we wish b Enoourde wider Social communily b join he redowiny of Sl existing ponds nal only on 1he
Labin araa, but alss the whole Isiria

Wea have prasaented the results of this work o the local governmmiant hoping that joined actions could encourags the
consciance of the importance of preserving ponds.

In order lo be sure that our initlative will be always "on mind™ to our authorities and in order (o be sure that our
wish for common actlen for the pond recovery will ba reallzed, owr group gave a gold fish from the pond
SKITACA to our MAYOR.

We believe that the gold fish will comply
our wish...

LOCAL SONG: PARTICIPANTS IN THIS PROJECT:

GLOBE MENTORS: MIRA HRVATIN , CEDA PERKO
e-mail: ekoblazina@yahoo.com

GLOBE GROUP: 38 different age students from differ-

ent classes 10 students (leaders) STUDENTS: 20 2nd class
students as an elective subject 30 students of the 3rd class

in grammar school and commercial school as their elective
subject or as a part of school subjects such as: biology, chem-
istry or ecology

TEACHERS: ANKA DUNDARA, English teacher
MIRJANA CVIJIN, Croatian teacher KARMEN
DIMINIC-MILEVOJ, Geography teacher

COLLABORATORS ON THIS PROJECT:

1. INSTITUTE FOR HEALTH PROTECTION, PULA

2. TE PLOMIN, Environment protection department

3. LABIN MUNICIPALITY — Regional planning department
4. Project «KLABIN — HEALTHY CITY»

5. TOURIST ASSOCIATION OF LABIN

7. BIBLIOGRAPHY

* GLOBE GUIDE AND PROTOCOLS: GPS,
HYDROLOGICAL , MUC

* REPUBLIC OF CROATIA REGULATION
CONCERNING, THE CLASSIFICATION OF WATERS
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The Springs

Students: Jifi Vinklaf and Jan Pospisil
School: ~ Gymnazium Dr. A. Hrdlicky

Humpolec, the Czech Republic
Teacher: Mgr. Jana Blehova

RESEARCH QUESTION AND HYPOTHESIS

Humpolec is a small town with a population of about 10,000
inhabitants. It is situated in the Czech —Moravian Highland
in the centre of the Czech Republic. The subsoil of this
region consists of gneiss and granite.

The town Humpolec is nowadays supplied with water from
two sources. The first source is the water reservoir Svihov

on the river Zelivka; the second source is the water from
springs in the surroundings of Humpolec. In fact, 30 % of the
drinkable water is gathered from the forest subsurface water
sources. This water is firstly collected in water tanks where it
is treated. Afterwards it is drained into water pipelines. The
whole system of the water supply is controlled by VODAK
Ltd. Company.

There are many tiny water sources in Humpolec surround-
ings. There are a lot of small swamps in forests, brooks,
springs, and wet ground. There are also about six bigger
sources near Humpolec. Water from some of these sources

is of better quality than packed or bottled water, so it was
necessary to localize each of water sources in town surround-
ings and find out its usage.

Our project continues the work of students from 2002 —
2005, when about 150 water sources were observed and set
in maps. Information about each source was introduced into
tables. Four of these sources were investigated within two
years, analyzed chemically and its water yield was compared
with rainfall data from GLOBE measuring. It was found that
the quality and yield in two of these sources were just as
good as other sources. So there is a big probability of their
usage in the future.

Nowadays, in years 2007 — 2008, all the found water sources
were observed again and the changes were documented. The
new final table with all the changes and some new informa-
tion has been made. The work on completing map of springs
also started in electronic form.

The electronic map is being made in program GIS (Geo-
graphic Information System), which application was made
by experts from regional office of Highland region. This
form of the map has many advantages compared to the phys-
ical, paper map, for example the possibility of the correction,
changing, or adding of more data or information. The work
with it is much more comfortable, it can be accessed by the
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public (on the internet, a small specialized publication or CD
Rom) and in addition it is not physically damageable.

At every water source, which is plotted in electronic map,
the available table, in which are written information about
this source,(its type, size, water yield, sediments, colour of
the water, position, vegetation, ordination and current using).
This table can be amplified and complemented in the future.
The results of our project will be used by the town of
Humpolec. Region Vysocina is interested in our project, too.
In the framework of this cooperation our project could be
further amplified. There is the possibility of finding other wa-
ter sources in the surroundings of our town, which have not
been mapped yet and improving the map and tables which
have been done.

MATERIALS AND METHOD

4.1 Work in Terrain

The first part of our work consists of repeated localisation
and check-ups of all water sources which have been found.
We were equipped with maps (scale 1:10 000), in which
were plotted water sources found between 2002 — 2005, GPS
navigator, a note book, and writing material.

Work in the terrain itself proceeded in this way: We firstly
had to find every water source according to the map and with
the help of GPS point out its ordinate and altitude. After that
we wrote down into the notebook mapping number of source
and its characteristic, including the type of source, position,
vegetation, etc.

4.2 Creation of Tables

The base of creation of water sources tables was created
from terrain observations. Data, which we noted (see sub-
chapter Work in Terrain), were compared with data from
previous measurements from 2002 — 2005. There were
recorded eventual changes and the table was created in a Mi-
crosoft Excel programme. There these criteria were written:
the name of water source, the type of source, size, estimated
water yield, description of water, sediments, description of
surroundings, vegetation, ordinate, current usage and notes.

The name of the water source is a group of three digits. The
first digit in the title shows the area where the source appears
(Humpolec surroundings were divided into three areas); the
other two digits say in which sequence the source in its area
was found. The type of source marks in which form water
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occurs in given place (for example: spring, swamp, lake...).
The size conveys dimensions of the water source (extent by
lakes, the size of basin by springs). The estimation of water
yield records the rate of flow of water source in time when it
was found. The description of water is visual (or also olfac-
tory) valuation of the water, which means clarity, colour,
cleanness and sometimes the smell of water. The column
Sediments indicates what kind of sediments are there on the
bottom of water source (sand, mud, stones needles...). The
description of surroundings denotes in which environment
water source is located (in forest, field, meadow...). Vegeta-
tion is describing of the plants which are found around the
water source or also in the source. Ordinates are numbered
in degrees, minutes and seconds of north latitude and east
longitude. The current usage introduces if the water source
is used by public or supplies ponds, etc. The last column is
Notes where the specific characteristic, except already men-
tioned criteria, are introduced.

4.3 The Creating of Electronic Map

The most important part of our work was the creating of an
electronic map. This map was created in flexible program
GIS. In November 2007, there was organized training in
our school, in which students learned basis of work in this
program. In April 2008 application of GIS program for our
purposes was created by specialists from region office of
region Vysocina.

For possibility of exact record of point to map we have at
our disposal a black and white and coloured orthophoto map
(usable even with big scale, for example 1:300), farther map

of ordinate, cadastral map, map of address points and normal

map with scales 1:10 000.

How is the map of springs created? The area with the water
sources is chosen and zoomed, so some significant orienta-
tion point can bee seen.

Comparing the ordinate, contour lines, and with the help of
the paper map, the sources are mapped.

We can plot the water source in the map in three ways.

The first way is a point. The point is used when we want to
enroll a small water source (small spring).

The next way is a line, which can be plotted for a water-
course.

And the last one is the polygon, which is used for the map-
ping of bigger water area (swamp, lake).

When the water source is mapped, the table is added (see the
chapter The Creating of the Tables)

Compared to a classical paper map, there is a big advantage
in correction of mistakes.

There is a possibility of sliding or erasing of every water
source, we can change or add the data in the tables. We have
our password for the access to the map, so for the time being
the map is not opened to the public. After finishing this proj-
ect we are going to make this map accessible.

DATA SUMMARY

Here are the tables with data, which are taken into the table
in electronic map.

Tahle 1
T The Name of | T he l'}']n: ol Source | The Size The Estimation of Water Y ield
the Source
D03 | ameliorative arch 1 tenth Lfs
formwork
i Spnng small maoare then 1 tenth U's

005 | waterlogging-march

D0S | spring area, marches

area 20°10m

1 tenth Iis

D07 | Basin

average basin 9m

D0& | several springs

basin o 1rm

in tatal mone than 1 tenth 15
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00 | spnng featureless basin less then 1 tenth Vs
10*10m _
010 | waterlogging area 10" 20m
011 | sprimg featureless basin, average 2m
012 | place whaen & effluent
of sewerage
013 | spnng. lurther down | basin with average 1m [ 0,5 I's, but further down the current
the current is lake is lake and lot of affluents
and ather afflwenis
014 | spring small basin 0,5"0,5m 2 tenth U's
015 | effluent water ta man-made channel, but part 0.4 lfs
maybe spring above
016 | effluent channel to 1 tenth Uiz
brooklet
017 | fountain im perrﬂaeplihle. but channel is there — clearly it is flow under
rou
018 | mouth of amebioration ! ilfs
019 | fountain basin 2*1m 2-3 tenth U's
020 | march area 30°20m small affiuent fo fountain
021 | waterlogging average about 30m less then 0.5 tenth I,
022 | waterlogging 10°30m -
The Name of | The Type of Source | The Size The Estimation of Water Yield
the Source
023 | small pond; directin | 6*3m 0,3 tenth Ifs
this place is small
pound, but water is
fead by a pape - its
source is not visible
on the ground
024 | Waterlogging 1"1m -
025 |Well im in average difficult to estimate, | don't know that i
iz nod feed by brook
026 | Spring circle 10m in average there small, but 50 m down the current
0,5 tenth Us
027 | fencing well -
028 | well, flow-off by dint of | 4m in average 2-3 tenth Us
overllow, pipe
029 | nght affluent to ditch B 05 Us
030 | spring area 3*3m 0,3ls
031 | waterlogging 3*dm .
032 | well, with cover =
033 | spring 2 tenth I’z
034 | spring-fountain ) less then 0.5 Us
035 | waterlogging area 400r50m 2lfs
035 | spring area there very small, but 100m down the
current about 5 tenth U's
D37 | Flow channal with water rate of flow 3l's
035 | flow channel with water rate of flow less then 5 tenth s
033 | waterlogging area S0720m =
040 | waterlogging area 10%10 m less then 05 IS
041 | waterlogging area 50°10 m -
D42 -
043 | march &0x 100 m =
044 | pond 109%19 m effluent 0.5 s
045 | flow channel with water 2 Us
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045 | Mo channel with water 2lis
047 | flow channel with water =
D48 | waterlogging spring area 10x 10m 051
area
048 | waterlogging meadow | S0x50m -
050 wateﬂugL_nu area 10°10m -
051 | spring -
052 | flow 34 s
053 | Mow channal -
054 | small pend 20°35m :
055 | waterlogging area 2°9m =
055 | well 1.5m in average =
057 - -
058 | well - -
058 | waterlogging area 2*2m -
0&d - -
061 | spring in channel = =
D62 | spring area about 100 m2 1,51
DE3 | waterlogging about 500m2 -
064 | wll - -
The Name of | The Type of Source | The Size The Estimation of Waler Yield
the Source
DES | spring area S00m2 -
DB | spring area about S00m2 -
0BT | spring area about 500m2 -
0E8 | fountain im2 0,5 tenth L
0832 | amelicration =
070 | spring 1 tenth L's
071 | spring 2 tenth Ifs
072 | waterlogging about S00m2 2 tenth Ifs
Q73 | waterlogging on left about S00m2 1lis
share
074 | dried up fountain 2 m2 -
075 | waterlogging anea about S00m2 -
076 | spring -
077 | source of water supply -
078 [well 2m in average -
079 | march area 10m2 -
101 | mouth of amehoration | - less then 05 L's
102 | ameliorauve arch less then 05 Ifs
formwork
103 | mouth of pipe - less then 05 s
10u | wall - -
105 | waterlogging 10*10m -
106 | Spring area, bog 30*15 less then 0,1 Ifs
107 | waterlogging 30"10 -
108 | several marches 3030 0,1 lfs
108 | march 20520 less then 05 s
110 | waterlogging 2*10 -
111 | fountain - less then 0,1 I's
112 | march 2030 less then 0,1 Ifs
113 | several springs to2m in all less then 0,5
114 | waterlogging 100*10 =
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115 | waterlogging, ameliorative arch lormwork -

116 | wateriogging 10°2 -

117 | spring - temporary nothing

118 | effluent - -

1189 | spring - 0.11s

120 gully - -

121 | percolation 10"2m iclis

122 | spring channal 1m wide water disappear

123 | pipe with cover - =

124 | waterlogging 10*10m =

125 | waterlogging 100°30m around well -

126 | resenvoir-pond 20™10m tenth s

127 Spring - water disappear

128 | effiuent tenth lis

129 | spring . water disappear

130 | wateriogging several m2 near path =

201 | spring 2" am 0

202 | channel 20m long 0

203 | spring - hundredths Ifs
The Name of | The Type of Source | The Size The Estimation of Water Yield
the Source

204 | spring i

205 | spring . 0

206 | spring Sm in average 0,2 lfs

207 | pipe - 020U

204 | waterlogging 20°30m 0

209 | waterlogging - ]

210 | wateriogging 2710m 0

211 | “fountain" - 0.50s_

212 | waterlogging 50°50m flow-off 0,2 Ufs

213 | well - -

214 | effluent - spring - hundredths /s

215 spring 40°20m 0

216 | spring 10*10m tenth lis

217 | march 0" 20m =

218 | spring - tenth s

219 ] spring area triangle; side 40 m flow-off is not visible well

220 | spring triangle; side 10 m :

221 | spring im2 hundredths |fs

222 | spring 2076m flow-oll disappear

223 | spring 2*1m -

224 | pipe hundredths Ifs -

225 | fountain tenth lis

226 | spring triangle; side10m tenth I/s

227 | spring several cm small

228 | waterlogging 4*4m tenth Vs

229 | pond 11*13,5m -

230 | from arch formwork - 2 tenth I's

231 pond 40°40m -

232 | march 5*14,5m small

233 | march = small

234 |wall 272m -

49



PROCEEDINGS

2008 GLOBE LEARNING EXPEDITION

CZECHOSLOVAKIA

235 | pond 30"40m -
E'E-E march . "
237 | march 6°2m tenth lf's
238 | march 2510 ternth s
239 | march &0=100 Stenth s
240 | effluent - -
241 | spring - hundredths /s
242 | spring area 20710m =
243 | spring area 30"10m tenth Is
Table 2
The Name of | | he Description of Water Sediments |1 he Description of
the Source Surroundings
DEIG clear |_t|n:uwn meadow
D04 clear brown border field
003| - - between lields
D0G| clear brown tall forest
oov| - - forest
D0S8| clear sand forest-seed plot
The Name of | [ he Description of Water Sediments Description of
the Source Surroundings
09| chear sand forest
010] - . forest
011] - black forest
012 - . QrowWn over area
013 clear grown over area
014 clear - ploughed field
015 chear sand -
018| chear - forest
017] - . forest
018[ dim mire field
013 clear gravel tall spruce forest
020 - . forest
021 - . garden
02| - field
023|water aggressively smells, on the level are border of the forest
il amears
024 - field
025| refatively clear - enclosura
26| chear under break
027] - -
D28| clear - meadaw, 100 m from
graveyard
29| chear mire 'Ermm Over area
030 clear wand iF GrEAn OVer anea; babween
stones
o3| - meadaw
032 - = =
33| chear border of the field, 10 m near
road
34| chear mire Tield
35| clear brown- area of valley
orange
036 - = QrowWn Over area
037 | clear - |meadow near enclosure
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038 little dim meadow near enclosure
038 - - field
040| clear sand, gravel m&rmﬂw meadow between
g
041 - i waterlogged meadow
042 - - industrial area
043( clear (chemically poliuted from factory) - industrial area
D44| dim mirg, rubbish |industrial area
045| dim from a field  |meadaw (marshy)
D4&| dim from afield  |[meadow (marshy)
D47| dim from afield |meadaw
048| dirty, dim from afield |meadow
ﬂfg . - meadow
D50| dirty mire forest
051| clear - AW
052 clear sand bush
053| clear sand meadaw
054| dirty = between trees
Dﬁfﬂ&lr - meadaw
[The Name of Description of Water [Sediments [The Description of
th Surroundings
- - meadow
- = meadow

small grass area in a field

between t_rees

e Source
056
W
058
059
DE0
0D61| dim mire
062 clear gand between fields
D63 - - border of a forest
D64 - - young spruce forest
DB5| - - forest
DEE| - - under break
DET| - arpund path in tall forest
D6&| clear (pot for drinking) sand tall forest near lake and path
D9 - - Tield
ED clear sand under raad
07 1| clear sand forest
DIE clear = Torest
073 clear - forest
o74| - . spruce forest
07| - between grass and trees
07eE| - - between fields
077 - - border of the forest
O7a| - - meadow
078| brown - small farest
10| clear ned-EBrown e o
102| clear [red-brown  [meadow
103| clear red-brown forest
04| - - Torest
109 - - forest path
106] clear mica, sand  |tall forest
107] - - border meadow
108| clear mire, needles forest
108 - gravel, sand |forest
110] - =
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111| clear mire forest

112| clear forest

113| clear young spruces

114| - mieadow

115] - field

118 - - mea daw

117| - forest

118( - border of the forest

115[ pure - forest

120( - - meadow

121| clear foliage forest

122 clear needles forest

123[ = . forest

124| - - farest

125( - . fonest

126| clear hardiy forest, near motorvay

Qvergrown

127| - . forest, near maotonway

128| clear . forest, near motarway
The Name of | | he Description of Waler [Sediments [The Description of
the Source Surroundings

1249 - neadles forest

130( - - near path

20| clear mire border of the field

202| clear red foliage  [meadow

203| clear - ploughed field

204| no . forest-sprucea

205| dark foliage forest-spruce

206| clear . forest-alder

207 | clear border of meadow and forest

208| - field without crop

208| - meadow

210 - meadow

211 chear - meadow

212| chear - meadaw

213 - - grass area in field

214 chear mire: |En£|55 area in field

215| chear - forest - seed plof

216| - meadaw

217| - - small forest of alders

218| clear . young spruce forest

218| clear mire area without trees in the forest

220 - - 1all spruce forest

221| - tall spruce forest

222| clear tall spruce forest

223 - - tall spruce forest

224 clear . tall spruce forest

225| clear mire tall spruce forest

226/ clear - forest — pop ashes

227 clear sand, foliage |meadow

228| clear mire, sand  |meadow

225| dark algae meadow

230| clear algae, sand |meadow

231| dark mire meadow

232| chear \mire, grass__|meadow
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233| dark mire, grass  |meadow
234| clear = mieadow
235| dark - meadaw
236| claar - msadhaw
237| clear mire meadow
238| dark mire, foliage |forest, clearance
239 clear mire, foliage |meadow, forest, clearance
240) clear - -
241| clear - meadow, forest
242 - - forest-spruce
243 clear gand forest, under path
Table 3 __ _
The Name of "-Feielnthn Ordinates Ordinates
the Source north latitude _cast longitude
003 - 429733158 [15°20°07 8"
004 nattles 4933 BL 5 15°22°16,7
005 reed. rush, cotton grass A5 3E 16,67 15722721 8™
The Name of |Vegetlation rdinates  Ordinates
the Source north latitude east longitude
006| horsetail, fem 48°33°08.0" [1522°52.2"
007 wood sorrel 4873308, 7" 18722847
Q08| fern 45 33°05,27 15°22°55,8™
008 fern, horsetail 45°33°03,0""  [15°23'00.8™
10| horsetail 49°33°02,2"" [15°22°57.87
01| - 459°32°58.4" [15°23'0.47
012| dark green grass 49°32°254" [15'23'34.8"
03 - 48°32°25 2" [15°23°3387
014 - 493272527 1523 31,87
015| several alder trees 45°32°24,3""  [15°23°33.8™7
ME| -
017 algas A9°32714.597 152373217
018| - 49°32°249 15723137
Mg - 4873272017 [15723°30.8™
020 fern 45°32°20,0 1572332 8"
021| sedge etc
022| grasses
02 3] willow on the shore
024| -
o -
026 -
o7l -
028 - 4573273597 15722°13,2™
02%| grass, sedge 49°32°256"  |[15°22'08.8
020| sorrel 497327253 [15722°11,67
031| green grass
032] -
023 - 48973271247 15722155
034| grasses 48°32°590" 157217206
035| reed, bulrush 48°33°06,3" (15721065
036 sedge 497337247 [15°21°054"
037| grasses 497337223 [15721°31,77
038 grasses 45733217 (15721340
039 read 483322 47 15720738 6™
040] reed 49733274 157200402
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041 l:hf-lerentvegetatiun - gomel, efc. 458°33°31.07  [15°20°40,27
042
043 reed, ruderal plants
044 .
045 wet grasses
046| wet grasses 49°32°53.3" 151195817
047| grasses 45°32°48,8 [15°20°2.6"7
048 marne grean grasses 493247 2 1572004 4™
0459 more green grasses
@1 . 49°32°55,6"  [15°19°47.5"
051| grasses 45°33°08,6™ |15°19°47.8"
052 small bushy trees 497334 2% 1519°41,5"
053] grasses 497330467 [15719°54.87
054) 493310, 7 15719°4F 4™
55| grasses 45°33°08,7 (1579547
056| grasses 45°33°06,17  [15°19°54.8"
057| -
e Name of |Vegetation Ordinates Ordinates
¢ Source north latiude east longitude
058 grasses 457330817 (1572000117
1)5’91 grasses 45°33158" [15°20°0,7.8
0E0
061| grasses, nettles 4533381 [151954.1"
062 sedge 49°33°2567  [15723°07.7"
ﬂEE—i young alder forest 48733117 87 (1523251
064l -
065 moss, fern 49733156 15723257
0B6| moss, alder rees 457331047 (1572373017
067 moss, fern 45°33°06,87 (15233207
068| - 45°32°54.5" [15°23'31.27
065 - 45°32°4327 (157233217
070] - 45°32°47. 7 [15°23° 3707
071 -
07 2| fern, moss
073 alder trees, sedge, bog moss 45°33°21,1"  [15°23°28,2"
m-.ii y 457337 21,47 (15234157
075] sedge 45°33°40 47 (157232757
076| reed 4533447 (15232027
077 - 49°33°48,0° 157233007
078| - 4933 35 5 15720727 6™
079 mossy 45°32°56.1"  [15919°47 17
101 grass 49317397 (15723178
1;']_9;355 4531404 (1523142
103| rush 45°31°36,8" [15°22°57.3"
104 4531400 [152251,3
"IDEi rush 45931737 47 1522 48.5™
1D_E-EI bog moss 49°31°3717  [15°22°57,2"
107| rush 4573173777 [15°23°04,57
108| bog moss, alder trees 45°31°37 47 [15°23'08.87
105 fern, moss 497317376 1523166
110 rush 4931736 3™ 1592372107
111 45°31°33.2" [15°2318,5"
112| bog moss
113] - 4573173207 [15°23°25,37
114] rush. sedge 45°31°33.3" [15°23°33.7"
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115] - 4532056 1522212
116 - 497317583 (152174747
117 - 4531486~ (15, 22020
118| inis 49°31°52.17  [15°21°31,3"
119 - 4031504 1521248
120| willow 49°32°006° 15214417
121 - 4973170267 (152273487
122| moss 45310817 [|1522°3317
123 - 45°317143° [|1522 3832
12‘§ bog moss 4?“31‘14.@“ 15°22°358"
125| rush 45731714 5  [15°22°33,87
126| algae 49°31° M 47 (15°31°27 57
127) - 49°391°27 57 (522176
128] algae 49317264 15227245
129] -
B 130| rush 45°3116,5 1522 38,5
The Mame of |Vegetation Cirdinates Cirdinates
the Source north latitude ecast longitude
201 sedge 45°32°40 4 (51874527
202| willow 4932387 1518885
203 - 4553230 8 [15°18°856"
204| alder trees 457321547 157184187
205] -
zug . 49"32'&.5" 157187491
207 - 49 3272567 5220887
208| cid grass 49327364 15187429
2005 sadg&atumabl.lr 4973273237 (157185507
210| butterbur 4532287 |15 18438
711 - a0 (15184371
212 sedge, rush 4532197 |15°18445"
213 - 49732 M 17 1§“19'31,?"
24| sorrel 46322207 [15718°31.4”
215| golden saxifrage
218| marsh marigokd rush 4553244 0 (151927 17
217 marsh marigald , alder trees 459°32°47 17 [15°15°32,87
S g
215 nush
220 moss
221 -
E harsetail, moss
223 - 497327387 [15°18°30 49
224] - 49°32°36 37 [15"19°31.87
225 -
226| - 49°32°27 17 157183207
227| grasses
22B| grasses
228| grasses
230| grazsses
231| grasses
232| grasses 4532525 (1518396
233| birches, grasses 4573372027 (ME518°49487
234] - 457337290  [15718'53,47
235| birches, grasses 45°33°31 6" |[5°1B'BS T
Eﬁﬁ_grmaﬁ 45°3%°29 7" [15*18'961™
237| grasses, marsh marigold 4333294 |151856,3
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ANALYSIS AND RESULTS

In cooperation with the regional office all data were
transferred into a system GIS, where other work
with them is possible. In our work the mistakes
could appear because of possibility of bad orienta-
tion in terrain, the inaccuracy of the maps and loca-
tions systems, or wrong recording into a computer.
There is a possibility to correct these mistakes, and
therefore a large area for improvement.

Here is the example of the map with water sources
plotted in. Every source has reference on its own
table.

You can find the whole map on 1st September on
the Internet.

CONCLUSIONS

In 2002 — 2005 all water sources were found

within 2km of Humpolec. On four chosen sources necessary
measurements to their usage were performed. Two of these
sources could be used, but the town of Humpolec have not
done it yet. Between 2007 — 2008 the water sources were re-
mapped. Eventual changes were noted. From this, a uniform
table describing characteristics of water sources, prepared to
give to the map was created. It was created with the elec-
tronic map of the sources, which is possible to enhance. The
results of our work will be handed to the town of Humpolec.
Work of our predecessors is available on: http://www.globe.
gov/fsl/worddocs/CZ 03 humpolec.doc

DISCUSSION

Our project could be further improved. There are a lot of
possibilities for improvement, for example enlarging the
tables with more facts, taking photos of plotted water source
in the map, etc. Next, it is possible to observe found sources

and research their behaviour during the year (or more years).

And finally, there is the possibility of finding new water
sources.

The main aim in the future is creating the map of subsurface
water. We will be able to create it on the basis of our knowl-
edge about altitude, gained in our research. The project can
be used by the town Humpolec, region Vysocina, our school
(students and teachers) and public.
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Magic Dust

Students: Renata Seravalle, Lia Misraji, Gabriel Ruiz Alma, Natalia Compres, Nicole Santiago.
School: Notre Dame School of Santo Domingo, Dominican Republic
Teacher: Maria Lorraine Rodriguez

Our project is about the corelation between dust storms and proven that aerosols reflect the sunlight back into the space
hurricanes. We think that dust particles are reducing the by reducing the solar radiation that reaches the surface. All
tropical storm risk for Dominican Republic and Puerto Rico, of this varies depending on the size of the aerosol particles.
preventing the formation of hurricanes, and lowering the
number of them formed in this area. As we know hurricanes “The net effect of aerosols is to cool the climate system by
are formed under specific conditions like water of at least reflecting sunlight. Depending on their composition, aerosols
26.5 C, high humidity, low amounts of wind shear, and 5 of can also absorb sunlight in the atmosphere, further cool-
latitude away from the equator, but it is obvious that without ing the surface but warming the atmosphere in the process.
warm surface water a storm cannot survive. These effects of aerosols on the temperature profile, along
with the role of aerosols as cloud condensation nuclei,
The dust storms that occur in Africa are caused by strong impact the hydrologic cycle, through changes in cloud cover,
winds that remove the smallest particle of sand to saltate or cloud properties and precipitation.” Nature 419, 215-223 (12
leap, and this stays suspended in the air, where wind currents September 2002) | doi:10.1038/nature01091;Yoram J. Kauf-
to the Atlantic Ocean transport it. man, Didier Tanré, Olivier Boucher.
These particles are classified as aerosols, just like sea spray, We believe that the aerosols are reducing hurricane activities
burning fossil fuels, volcano ashes, etc. All these aerosols because aerosols alter the condition in which the storms are
affect the temperature in certain areas because they block the formed like cooling the surface water. This study is just the
sunlight. This means that the aerosols are cooling PUERTO beginning of a greater research we will conduct in the years
RICO AND DOMINICAN REPUBLIC. Certain tests have to come.
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Forest-fire danger in forest areas of Tallinn
Author: Marek Karm, Grade 11
School: Tallinna Science Secondary School, Estonia
Supervisor: Imbi Henno, National Examination and Qualification Center
Earth’s climate is changing its influence is noticeable also in Merimetsa forests. To compare forest-fire danger, author
Estonia. Drought periods are getting common in summers, so made measurements (including tree height, grown height,
the forest fire danger is getting higher at times. While soils sprig existence, presence of other factors), compared all fac-
are quite sandy and air pollution is a problem in Tallinn, the tors and compiled score-system.
capital of Estonia, it is important to protect forests and wood-
lands against fire in Tallinn city area. With the help of research the author got to know other inter-

esting information about common pine’s canopy and verified
Research author decided to verify the forest fire danger using locations with lower or higher forest fire danger. The result
the GLOBE program’s fire fuel protocol and added his own showed that fire danger in different areas was quite similar.
complementary method. These methods were similar.

For research the author chose 10 locations of study sites
which all are in forested areas in Tallinn City or near Tallinn.
Study sites were in suburbs. Author’s hypothesis before
research told that the highest forest-fire danger is in Mén-
niku and Raku forests and lowest danger in Nomme and
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Phenology research - Trees green up in lisalmi

Students: Roosa Krogerus and Noora Rantanen
Teacher: Jukka Vare
School:  Juhani Aho’s school, lisalmi, Finland

We are doing the research on green up of Finnish trees on
this spring.

We are observing five different branches ( 3 birches, aspen
and alder) three South warded buds. Trees are situated in
different places of the town Iisalmi ( 63°33" N 27°13°E and
63°35° N 27°11'E).
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We measure the length of the leaves from the opening of
the bud till the growth finished. We also keep observing the
lowest and the highest temperatures during the night times.
We compare our results to the results of other studies done
before.

HYPOTHESES:

We think that the growth of the leaves starts when the days
average temperature reaches 5°C degrees.

That the leaves grow till the middle of June.

The more South the leaves are the faster they grow.

The role of CO, in global warming

School: College Cantelande, Cestas, France

OBJECTIVE
Make experiences to determine if CO, plays a role in the
global increase of temperature.

EXPERIENCE

We fill clear tubes with variable quantities of CO,, enlighten
them for 5 minutes and measure the increase of temperature
inside the tubes.

EXPERIMENTAL PROTOCOL

* Fill the tube if the CO, quantity wanted.

*  Note the temperature at the beginning of the experience

* Enlighten for 5 minutes

* Note the temperature at the end of the experience

*  Repeat the experience several times with different CO,
quantities

RESULTS

Note the measured values in a table

Construct a chart indicating the value of temperature varia-
tion depending on CO, quantity
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RESULTS ANALYSIS

We must be able to demonstrate that the variation of tem-
perature difference increase with the quantity of CO, in the
tube.

CONCLUSION

It is an experience, not a modeling of what’s happening in
the atmosphere. The results found out are a mere indication
of the influence of CO, quantities on warming, but cannot
allow us to conclude on the global level because there are a
lot more factors that can intervene.
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Study of a watershed using satellite data in the
Champagne-Ardenne Region, northeast of FRANCE

Students: Clémence CHARLIGNY and Sam VELICITAT
School: Lycée Roosevelt — Reims — France
Teacher: Nicole HERMAN — Applied Physics teacher

The study of a watershed began 3 years ago by a study of an
example of what can be done to diminish nitrogen pollution
of the water in our region. Then that led to the study of our
local river and then, very quickly, the facts that river pol-
lution cannot be attributed only to people living and work-
ing along the river, that it could be attributed to activities
implemented a long distance from the river, led the students
to discover the existence of a watershed zone.

The whole study was implemented by different students
according the different school years.

SCHOOL YEAR 2005/2006
PRELIMINARY STUDY

INTRODUCTION

In 2005/2006, students worked on a project called “Satellite
location applications”. Two systems were studied : either

a satellite is receiving messages sent by an emitter and the
emitter location is calculated using Doppler Effect laws
(ARGOS system and location of buoys, animals...), either
satellites are emitting messages and a receiver calculates the
location using the different messages (GPS system and loca-
tion of vehicles, people, special places...).

One particular GPS application could clearly be linked with
our region : Precision Farming used GPS location associated
with yield measurements inside a cultivated field to obtain

a yield map of the field. Then that yield map is used to put
fertilizers only where they are needed in the field : the right
amount at the right place...

f!g re [ : 'i'.F'ﬂT md.lrne image
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A satellite SPOT image gives an idea of the agricultural ac-
tivity of our region : arable farming producing mainly wheat,
barley and sugar beets. The predominance of cereals and
sugar beets can be seen in the agricultural statistics : 34% of
the Marne county land is occupied by these products while
non-agricultural zones occupy 39% of the county area.

CONCLUSION

Even if the main objective was the GPS application, students
wanted to know why research is implemented to use less
fertilizers in our region ?

The answer was very quickly found : a lot of fertilizers in
all the cultivated areas gives a lot of nitrate pollution in our
rivers and groundwaters !

A first step was to found the amount of nitrogen that could be
found in miscellaneous waters : using either GLOBE nitrates
protocol or data collected from official bodies, some answers
were found for the river flowing in our city or in the ground-

water from which the domestic water is pumped for the town
inhabitants.

Knowing that a European Community directive limits to 50
mg/L the NO,_concentration in drinkable water, the high val-
ues found either in the regional groundwater or in the local
river led the students to implement a vast study of the causes
of the observed situation.

':: o Figure 2 : Nifrogen concentrafion

=h in the local growndwater

= 0H

iw

= w0

E 5 Ll kB

o e R v o

SR | L

2 .8 | |'|”|||}'|'I ||'||..| |F'|||H| L NP
rhfrgﬁﬁigtﬂthgtl g828%&

Cirmicndwater picnping staflons in the Marne lf DI



PROCEEDINGS
2008 GLOBE LEARNING EXPEDITION
FRANCE

Marne
AT

Figure 3 : Nitrogen concentration (mgl/L)
in @ control station in the river Ves

Date in 2005

11/01 08/02 08/03 12/04 10/05 07/06 19/07 09/08 16/09 12/10 16/11 13/12

mg/Lof NO,” | 352 | 38.7 | 35.9| 335 | 30.7 | 20.9 | 41.6 | 44.4 | 31.8 | 35.2 | 328 | 461

SCHOOL YEAR 2006/2007
THE STUDY OF A LOCAL RIVER : THE VESLE RIVER

RESEARCH QUESTIONS

During the 2006/2007 school year, some research activities
were implemented concerning the Vesle river study associ-
ated to facts concerning other rivers to eventually be able to
compare data from other rivers in order to acquire general
knowledge.

*  Geography

Hydrology

Biology and Chemistry

MATERIALS AND METHODS

Different means and resources were used :

The data of a SPOT satellite image (acquired in 2004)
were used (after some physics experiments on light sen-
sors and light filters) to get a general idea of the geogra-
phy of the region.

GPS protocol for the longitudinal profile of the river and
precipitations protocols associated to flow data were the
supports of the hydrology study.

Hydrology protocols (Water Transparency, Water Tem-
perature, Dissolved Oxygen, pH, Nitrate) were imple-
mented for biology and chemistry studies.
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Figure 4 : Location
of our region in France
and it’s geological structure
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DATA SUMMARY
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After going on a field trip to find the elevation in differ-
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First, the November 2004 satellite image gave a
good idea of how much arable farming is impor-
tant in our region. Using a photoreceiver study
and studying the 3 sets of satellite data, a “chart”
was build to “read” that image : light blue for
naked soils, bright red for fields with active
vegetation, reddish brown for forest, dark blue or
even black for water.

The hydrological data were typical of a not very
big river flowing mostly in a plain.

On each side of the river were cultivated fields
and arable farming is a process known to use a
lot of fertilizers, so the bad nitrogen results mea-
sured the previous year in the river Vesle could
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be explained as a consequence of that type of farming (and it
explains the Precision Farming experiments in our region).

But to explain the big difference between the groundwater
nitrogen measurements, some land use research had to be
organised.

SCHOOL YEAR 2007/2008
THE VESLE RIVER WATERSHED

RESEARCH QUESTIONS AND HYPOTHESIS

The previous year work gave us some research questions :
We noticed that what happens in a river is not always
linked with the riparian activities, so on which particular
zone, activities endangering the water quality can be
implemented ?

Hypothesis: Water is flowing according to gravity so

by making research on Digital Elevation Models of the
region, we could find from where and to where the water
is running, any water, river water of course but also rain
water, runoff water... The watershed concept could be
the answer to that first question.

As it seems impossible to stop altogether the farming
activities, what can be done to protect the water quality ?
We’ve already study the Precision Farming experiment
but not every farmer is going to choose that farming
method (because, it’s expensive to get the necessary ma-
terials and one needs to be a computer addict to organise
the follow-up of that kind of farming that is still in a test
phase in our region).

Hypothesis: So we have to find something else, maybe
by analysing more precisely the satellite image... On that
image, the “reading chart” gave us a way to locate fields
(light blue or bright red), forests (reddish brown), water
(dark blue or black) but what does represent a area that is
dark red ?
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Most of the Marne county is occupied by arable farming and
the groundwater underneath that zone is heavily polluted.
Where there are meadows and forests, the groundwater is
quite nitrogen free...

But on the east part of the county, where the river Vesle is
flowing towards its outlet, the land use map told us that it’s a
forest region, so why the bad nitrogen results ?

Figure 10 : Study of 3
nraps af the region

o Map I : the geological
nap

Map 2 : the lamd wse
mrap (in yellow, wireal
and  sugar beefs, in
blue, meadows  and
caittle, in green, foresis)
Map 3 : the local
gronmdwaler reservoir,

HALUTE
BT

MATERIALS AND METHODS

It was too expensive to buy a digital model (in fact we want-
ed to study a small region and so we didn’t need a whole big
set of data) but we found a software (GEORANDO distrib-
uted by IGN — Institut Géographique National) realised for
outdoors activities (cycling, riding, hiking...) and in order
to give practical information to the user on the difficulties
of the hike chosen, the software gives an elevation profile of
that particular hike.

On an area on the map, one chooses straight line hikes and
obtained a profile for each hike.

To be able to get the whole river, 12 similar areas are chosen
(with a given number built according to the line-column
principle, from 11 to 43).

A model will be built by using Styrofoam sheets cut along
the profile lines and assembled vertically side by side: the
model will represent an rectangular area 70 km long and 36
km wide.

As the software gives the opportunity to mark roads, motor-
ways, rivers, cities..., the model will be easily linked with
the real thing (we hope !) and will be used to find the Vesle
watershed divides.

Researches are being implemented to find where are located
some of the plants that could present environmental hazards
(fertilizers packaging plants for instance) using the Ecology
and Sustainable Development Ministry Internet site.

During field trip along the river, a helium balloon equipped
with a camera driven by a remote control system has been
used.
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Figure 11 : On the left, map of the studied zone, on the right, the different hikes drawn on the
mpi%m number 00 on the left to number 23 on the right).
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ANALYSIS AND RESULTS
The study of the satellite image and a field trip gave us the
answer : the dark red areas are wetlands.

This is a p-F-ramg
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One can imagine, seeing the slope, that every time it rains,
some runoff water is bound to go towards the river . But be-
cause of the wetlands zone, that runoff which might contains
fertilizers, is trapped and is filtered by the wetland : part

of it, purified by the water plants (reeds for instance) will
arrive later in the river and part of it is going to recharge the
groundwater after an infiltration period.

While doing field trips, we discovered that the purification
properties of the wetlands are used in what is called “waste
water station with reeds purification”. The students were sur-
prised to realise that even if a lot of projects are organised to
protect our wetlands, riparian and others, the total surface of
these wetlands are diminishing (nearly by half in a century)
and some people are “building” artificial wetlands to purify
used water...

Figure 15 @ On that part of the image,
one can see that runaff from the I
blue field marked by a cross is bound to
arrive directly in the river...

1 4 : The same field seen from the balloon
ithe little dots are students ).

Figure 16 : Visit
of a reed waste
waler « plant »
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Waste water
coming from
the village
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Figure 17 : Waste water treafment principle

CONCLUSIONS

Students were very interested when they discovered the
watershed concept : they seemed pleased by the idea “Every-
body living in a watershed is in charge of the local water”.
For them, it is a way to have people feeling they are part of
a community, it gives the opportunity to exchange ideas, to
find together solutions to environmental issues...

As we have still more than two months to prepare our model,
it can be hoped that the Vesle watershed will become a real-
ity for them.
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Calisph’air project at College « La Chénaie » at Mouans

Sartoux

SUMMARY:
We set up our project in June 2006. We picked 13 year-old
third form pupils, who had special interest in science.

Our project can be split into two parts, during two years:

*  During the fourth class, the students have worked about
atmospheric pollution and the influence on greenhouse
effect. They learnt how to use the solar photometer to
know the quantity of aerosols in our atmosphere. Also,
they learnt to explain the graphics recorded by Calipso.

* For the year followed, during the third class, the pupils
studied the impact of atmospheric pollution on Mediter-
ranean Sea: they wondered about the effect of atmo-
spheric pollution and the greenhouse effect on the ocean
movement and on plankton.

Our headmistress supported us and gave us an extra hour a
week when we could work in better conditions with smaller
groups. During these hours, as we were taught in Toulouse
in May 2006, at the “globe” meeting, we implemented Paul
Adams’ training so that the pupils could master the required
theoretical notions.

We used and applied the investigation method: our pupils
had to prepare, and then later, carry out their own ex-
periments. They learnt notions such as the parasol and the
greenhouse effect, the aerosols, the types of clouds, the
ozone pollution, the earth atmosphere and the other planets
atmosphere. They were able to build their own sensors.

After all this work, the students made some observations

about our environment:

» First, for 2 years, we have noticed an increase in tem-
perature. In summer, we have scorching heat.

*  We realized an inventory of asthma attacks in our school,
with the help of our lady doctor. It showed that we had,
during 2006, 1.5 more attacks in our school in compari-
son with all the school of the department.

So, the students wondered: why are the temperatures so
high in our district and why are there a lot of person who
suffer about asthma attacks?

With the help of our lady doctor, we have established that
all the schools, where there are several people who suffer
about asthma attacks, are all situated near a motorway or a
big road.

Moreover, the students saw a prevention film about the ir-
ritant properties of troposphere ozone.

66

So, they have formulated some hypothesis:

We live in Mouans Sartoux, a very little town between
Cannes (where the famous worldwide movies festival takes
place) and Grasse (the capital of the perfume).

Our school is located near a motorway, appreciatively 2
miles far, so our students wondered about the effect of
ozone’s pollution and aerosols’ pollution on our health.

They use the sensor ZICUA and GLOBE protocol for ozone,
the solar photometer and GLOBE protocol for aerosols. In
the same time, they collected some meteorological data and
used a qualitative method with some tobacco plants sensitive
to ozone. With some reference tables, they compared the ne-
croses of the plants and they could determinate the percent-
age of necroses of where they live.

They also analysed the graphics recorded by Calipso to see
if there was a link between ozone’s degree and aerosols’
quantity.

The observations:

The data we have collected permit us to say that:

» There is a link between the temperature, ozone’s degree
and asthma attack.

» There is a link between the frequency of the motorway’s
cars and the temperature, and, so, with the ozone’s de-
gree.

»  We can’t say that there is a link between ozone’s and
aerosols’ quantity.

The conclusion:

The motorway has a very high influence on our health. The
cars deliver some pollutant gas like CO2 which develop tem-
perature and so, greenhouse effect. With higher temperature,
the troposphere ozone can be produced and with his irritant
effect has a real impact on our health and our lungs.

Our Project, Collége «La Chénaie» Mouans Sartoux

We set up our project in June 2006. We picked third form
pupils who had special interest in science. This class was
made up of pupils of very different standards. Some of them
were even disruptive.

Our pupils measured aerosols and ozone from the 5th of
May, to the 15th of June (at the same period “Sand Voyager”
did the same). They learnt how to use a solar photometer

for the aerosols and the ZICUA device for ozone. We live in
Mouans Sartoux, a very little town between Cannes (where
the famous worldwide movies festival takes place) and
Grasse (the capital of the perfume).



Our school is situated near a motorway, so our students won-
dered about the effect of pollution on our health.

They used a qualitative method with some tobacco plants
sensitive to ozone. With some reference tables, they com-
pared the necroses of the plants and they could determinate
the percentage of necroses of where they live.

Our headmistress supported us and gave us an extra hour a
week when we could work in better conditions with smaller
groups. During these hours, as we were taught in Toulouse
in May 2006, at the globe meeting, we implemented Paul
Adams’ training so that the pupils could master the required
theoretical notions.

We used and applied the investigation method: our pupils
had to prepare, and then later, carry out their own experi-
ments. Our pupils learnt notions such as the parasol and
the greenhouse effect, the aerosols, the types of clouds, the
ozone pollution, the earth atmosphere and the other planets
atmosphere.

The observations:

We have noticed a correlation between some temperatures,
ozone’s degree and pupils who have some asthma attacks. In
fact, we can look that there are some days when the tem-
perature is high (10/05/07, 16/05/07, 23/05/07, 25/05/07),
the ozone’s degree near our school increase: 100 ppm the
16/05/07 and the 23/05/07, 120 ppm the 10/06/07, and most
of all 200 ppm the 08/06/07.

In the same time, there was the increase of the number of
asthma attacks at school: 2 the 16/05/07, 2 the 09/06/07 and
3 the 08/06/07 (see annex 2).

This data shows that lung problems of the children are linked
with ozone’s degree. Also, this ozone’s degree increases with
the temperature and the frequency of cars on the motorway.

In conclusion: car pollution has an impact on the health and
this impact gets worse with temperature increase.

Finally, the necroses of the tobacco plants show very well the
irritant effect of ozone on organism.

The visits:

On the 10th of February 2007, thanks to Parsec association,
we visited the Alénia Space Alcatel Plant where Calipso was
built and we met an engineer who took part in its develop-
ment. The pupils asked many questions.

The last week of March 2007, we organised a scientific trip
to the Ariane plant in Mondonville. It was composed of
workshops about weather, clouds, rainfall, cycle of water,
greenhouse effect, wind, the making and launching of a
rocket, demonstration of the principle of action and reaction.
We visited, too, the space city at Toulouse: Visit of the plan-
etarium, the Imax, the Mir station...
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Our main partner from the CNES, Danielle DeStaerke and
Paul Adams organised a Visio conference with American
partners in Kansas. Our pupils could see their American
counterparts, asked and answered some questions about the
Calisph’air project and our everyday life.

In May 2007, to start studying atmospheric pollution impact
on our marine environment and on plankton, we visited the
zoology department of the oceanographic observatory in
“Villefranche sur mer”. This class will keep on studying and
observing these effects. We met a student specialized in the
influence of carbon dioxide on corals and sea weeds in the
Mediterranean Sea.

The marine trek

In order to gather water and specimen samples, on the 27th
of June 2007, we set up a « marine trek » funded by Mr
Bernard Gauthier, chairman of CODEP (comity of water and
underwater sports). With the parents’ approval, we took the
pupils fitted with diving suits, masks, scubas and flippers, to
sea, one instructor taking care of four pupils.

After the marine trek, the pupils had to fill in charts to iden-
tify and compare the different species they watched.

This year:

At the parents’ and pupils’ request, we made up a new
Calisph’air class composed of 27 pupils of very different
standards, all of them motivated by science. We hope to get
the same funding from the local authorities.

The fourth form has 29 pupils. We’ll keep on measuring and
observing the consequence of pollution particularly on the
marine environment.

We want the pupils to make an experimental aquarium using
a scientific approach, studying the different parameters: the
physic-chemical parameters and the different species of the
Mediterranean sea.

We’re in touch with researchers specialized in the marine
environment, who will give lectures and advise us about the
making of the aquarium.

The trip to England:

English is very important in this project, that’s why we de-
cided to organize a trip to England to Portsmouth. The pupils
will have English lessons, they’ll visit places related to their
school programmes (the marine world, pollution...)

For the new class:
We hope the pupils will be able to have the same training as
the former class.

We organised the same scientific trip to Toulouse as last year
and we thank Danielle and Paul for the organisation of the
new Visio conference with the Kansas.
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Our students have exchanged some information with the
students of Kathy Rome, we hope that it would be the start
of an e-mail exchange and, if possible, an exchange between
Mouans Sartoux and Kansas...

The pupils will visit the Alenia Space Alcatel Society on the
15th of May 2008.

A marine trek will be organised at the end of June 2008.

The difficulties of this year:
Last year, the local authorities gave us a funding to organise
all the visits.

This year, we obviously depend on the different funding
we’re lucky to get, particularly as far as the school outings
are concerned...the local authorities haven’t given us a posi-
tive answer yet.

Conclusion:

This project is very interesting and fulfilling for the pupils
and the teachers who keep exchanging and putting forward
new ideas. The teachers of Biology, English, Physics Chem-
istry and Physical education are working together.

We’d like these pupils to have a good scientific culture, but
most of all we’d like them to become citizens who respect
their environment. This is the reason why we took them to
the cinema to watch the movie « Earth ». After a debate and
different works, we realized the pupils feel a real concern for
global warming. We really think it’s through education that
behaviours and ways of life will change.

Annex 1
The localisation of our school:
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Structural changes in our local stream to improve

its biodiversity

School: IGS Franzsches Feld — Braunschweig, Germany

PROJECT:

Year 12 students have been asked to examine the local
stream Mittelriede, which runs nearby school, according

to the European water quality parameter guidelines. This

is planned as a long-time project and will involve several
groups of students in following years as part of their environ-
mental studies in biology. 2007 has been the pilot year and
cooperations with local water and environment authorities
have been set up.

Our research is based on the hypothesis that the biodiversity
of macroinvertebrates not only depends on the chemical
quality of the water, but also on the stream‘s structure. By
changing its structure to a more natural way and therefore
offering a greater diversity of currents within the stream the
biodiversity will increase noticeable, too.

Students used hydrology protocols for collecting data taken
at different spots along the stream to gain an overview of its
present status and determine quality parameters according to
the guidelines, compared data and considered impacts on the
water quality along the stream, presented their results to each
other and decided on a hands-on activity.

To sum up, there are linkages between the structure of a
stream, the chemical water quality and its biodiversity. In
order to increase its biodiversity the stream’s structure must
be improved as well.

Contact:
Thomas Baptist
IGS Franzsches Feld
Griinewaldstr. 12
38104 Braunschweig
GERMANY

The Ozone Exposure in and around our school as well as

its Effect on Airway Diseases

Participating students:

Marie-Dominique Baum, Jan-Philipp Berndt, Bianca Laura Brauning, Martin

Hofmann, Ella Lange, Johnathan Maginness, Jan Peilstocker, Alexander
Sacher, Jan Simon Schneider, Niklas Frederik Wagner

School: Goetheschule Wetzlar, Germany
Mentoring Teacher: Dr. Diesendorf

1. INTRODUCTION

The Project has been initiated cooperatively by the students
of the Goetheschule and Kingsburg High School in USA in
the beginning of 2007; it has also been discussed per E-mail.
We focused on the phrasing of questions and the procedural
method at data collection.

The places where the tests were supposed to be conducted
and its emphases were decided on. Because of the globally
rising temperatures and the interconnected increase of the
ozone concentration we posed the question, whether there
was an increased sensitivity concerning airway diseases in
our school or in its environment.

The central subject matter of our project arose from the
crucial question:

Which effects does ground-level ozone has on the human
organism?
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Out of this we developed the following questions:

*  Which factors influence the formation of ozone?

*  Which effects does ozone on ground level have on
lichens?

* Can we use the lichens as bio indicators?

* Has the air quality in Wetzlar changed over the last
years?

*  Will our twinned school in the US receive similar
results?

2. HYPOTHESES

Out of this context we developed the following hypotheses:
1. The concentration of ozone at ground-level is propor-
tional to the air temperature and disproportional to the
cloud coverage as well as the relative air humidity

The ozone-concentration correlates with the airway dis-
eases and worsen the local climate and thereby the health
in the school and its surroundings.



3. Thunderstorms, SO,, NO,, and CO, are ozone-producing

factors.

The quality of air in Wetzlar has improved in the last

years.

5. The varying ozone exposure can be verified through
lichens as bio-indicators. The data comparison and
evaluation of Kingsburg High school’s results as well as
the Goetheschule results lead to different results.

4.

3. BASIC INFORMATION ABOUT OZONE

3.1 Chemical Data
Ozone is a gas with the chemical formula O,, a strong oxi-
dant, very reactive and water-soluble with difficulty.

Ozone has a characteristic smell and can even be smelled in
small amounts (20 pg/m? and above).

The gas has an intense blue color in high concentrations.

Ozone is mainly used as a disinfectant because it kills bacte-
ria.

3.2 Development of Ozone in the Troposphere
The Troposphere is the air film that covers 100 above the
earth’s surface.

Ozone is a natural air component (background concentration)
and a main component of photochemical smog with up to
90 %.

In the troposphere ozone forms in the following way:
Intensive sunlight initiates a photochemical reaction of
progenitor-substances (nitrogen oxides and hydrocarbons).
Nitrogen dioxide breaks photolytically into nitrogen monox-
ide as well as atomic oxygen (radicals). This oxygen-atom
further reacts with molecular oxygen of the air to ozone.

Photolysis with wavelengths of the visible spectrum:
(1) °NO, — *NO + O

Formation of ground-level-ozone:
(2) O+ + 0, — O,

The nitrogen monoxide reacts slowly with the air (3) or
directly with the ozone (4) to nitrogen dioxide. The radicals
in the air react catalytically.

They accelerate the reaction of nitrogen monoxide to nitro-
gen dioxide.

(3) *NO + HO, * — *NO, +*OH

(4) *NO + O, — *NO, +0,

The generated nitrogen dioxide disintegrates under exposure
to sunlight. This way a cycle of ozone-generation comes into
existence.

There’s only a constricted exchange of ozone between tropo-
sphere and stratosphere.
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3.3 Geography (Germany)
The distribution of the ozone-concentration varies regionally.
At the border of the Alps photo-oxidants are accumulating.

Because of this there’s an extraordinary high concentration
of ozone. Maximum values are also detected in basins and
wide river-plains.

The highest concentrations of primary substances are found
in big cities with high traffic volume. Yet the ozone-concen-
tration isn’t as big as expected in these areas. This phenom-
enon can be traced back to the fact that nitrogen monoxide
and unsaturated hydrocarbons can act as ,,0zone catchers ,
whereby the degradation of ozone is accelerated.

In areas of fresh air the moderate concentrations of ozone are
relatively higher than those in congested urban areas, fort he
described fact does not take place.

3.4 Course of the Day (Germany)

The ozone concentrations increase notably in summer
months at nice weather mostly. That is as the ozone concen-
trations are intraday dependent on the intensity of sunlight,
however with a temporal delay fort the ozone-generation
must start first.

In the morning hours one can record a fast rise, at early
afternoon it reaches a so-called concentration-plateau. This
means that high ozone concentrations can linger for a long
period of time.

In the evening hours ozone concentrations fall because the
intensiveness of sunlight decreases and thus no ozone is
built.

3.5 Ozone in the Stratosphere
The Stratosphere is the air film, which starts 10 km above the
earth’s surface.

This is where 90%-95% of all naturally produced ozone is
found.

This ozone shields Earth from 95-97 % of UVA- und UVB-
radiation, which is responsible for the creation of several
forms of cancer.

3.6 Ozone Hole

The term ,,0zone hole* describes a considerable decrease of
the ozone concentration at a certain place, but not the total
absence of ozone.

The ozone hole is caused by the decrease of ozone in the
stratosphere. Partially this takes place through reactions with
CFKW (Chlorfluorkohlenwasserstoffe).

The responsibility for this is the human ones.
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4. EFFECTS ON THE HUMAN

4.1 Ozone Hole

The ozone hole has effects on human health. Through the
ozone hole UVB-rays can pass (the stratosphere), which can
result in stronger skin browning, stronger sunburns, preterm
skin aging, damage of the genotype and skin cancer as well
as immunosuppression. Moreover damage of eyes and
diseases like cataract and blindness have increased especially
on the southern hemisphere due to the intensified UVB-
radiation.

A positive effect on the human being is the generation of
vitamin D3 in the human body.

4.2 How does the tropospherical Ozone take Effect?
Ozone takes effect on eyes, nose and bronchia.

In the bronchia it increases the bronchial over sensitivity,
derogates respiration up to breathlessness (dyspnea) and dry
cough.

For Ozone is water-insoluble it is not kept off by the up-
per airways, which are lined with mucous membrane, but
invades deeply into the lungs.

In the lung ozone is adsorbed to unsaturated hydrocarbons,
breaking double bonds and producing aggressive radicals,
which lead to the further oxidation

The higher the concentration of ozone, the less pressure the
lung may build up (linear relation). This means, that breath-
ing becomes more difficult.

That way cell membrane is damaged which causes phlogistic
processes. Substances which are generated by inflammation,
get into the organism this way, so that the ozone does indi-
rectly take effect on also inaccessible spots in the body.

Ozone-sensitive humans (approx. 10-30 % of the population)
an ozone concentration of 100 pg/m* may amount to mucosa
irritations, nosebleed, headache, difficulties of breathing,
stimulation of tears and cough.

Ozone can destroy DNA, but there was no evidence found of
a cancer-supporting effect so far.

Between ozone concentration and cases of death there was
no relation found as well.

4.3 Are their certain Risk Groups?

Risk factors in view of possible risk groups are the length of
the ozone influence the ozone concentration as well as the
volume, which is inhaled in a minute.

Only physical activity outside will have a too high ozone
concentration which is dangerous for humans.

People who’re working hard in the summer months outside
are exposed to especially high ozone concentrations.
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Usually asthmatics do not react more sensitively on in-
creased ozone concentration than non-asthmatics. Yet Ozone
effects that asthmatics react more strongly on Allergens.

Asthmatics are likely hyper-reactive, however they do not
stay outside for several hours meanwhile they are training
their physical fitness.

The sensitiveness of the human towards Ozone is relatively
constant. It is affected by the period of daily Ozone exposure
as well as time and intensity of the physical activity.

Further substances of the summer smog do even intensify the
effects.

Presumably kids belong to this risk group, for their lungs are
not entirely developed.

Seniors are not risk group, as they do generally stay outside
on “ozone-days” because of the high temperatures more
seldom.

Sportsmen are “more lung-healthy” and active than other
humans on average. Subjectively they do even feel better on
ozone days than others.

Humans, who do stay inside of closed rooms (Bureau-
employees f.ex.) predominantly, are the least affected by the
increased ozone stress.

There’s also humans who’re having symptoms when high
ozone-concentration is detected, which are said to be con-
nected with ozone. These concentrations are yet too small, to
cause the according symptoms.

4.4 Chronic Effects

During residence of many years in areas with an extreme
exposition ratio there’s a rise in lung-affection (chronically
obstructive bronchitis, bronchial asthma) statistically verifi-
able. Ozone is however only to a minor degree responsible
fort his, main factors are other substances.

4.5 Effect on Plants

Increased ozone concentrations over long periods of time
amount to tissue-destruction, tissue discoloration, yellowing
of individual leaves and needles, lost of yield, leave defor-
mation and accelerated aging.

This causes changes in metabolism which result in drought
and insect attacks. IN addition to this it leads to a change of
the consistence of botanical societies and ecosystems.

Thus membranes and photosynthesis are altered and biologi-
cally wrong intermediate metabolism-products are produced.

Ozone and following radicals alter enzymes, proteins and
photosynthesis-pigments. Stress elements/factors like heat,
dryness, freeze, infestation by pests, heavy metal stress and
other gases reduce the defense of radicals of plants.



4.6 Limits/Boundary values
Ozone can be sensed from a concentration of 40-50 pg/m3 in
the air on, if there are no further foreign substances in it.

5. MATERIAL UND METHODOLOGY

5.1 Ozone

In order to measure the ozone we used digital thermometers,
digital hygrometers as well as the ozone measurement device
ZIKUA from the Vistanomics Company including the related
measuring tapes/stripes

The values are read from the displays of thermo- and hy-
grometer.

An ozone measurement required placing a testing stripe for
an hour, after the measurement device has been calibrated.
Subsequently the discolouring of the test stripe is evaluated
and displayed as a value in ppb.

We did not measure the location ATMO07-Stadtwerke. The
data of this area was provided by the Hessische Landesan-
stalt fiir Umwelt, (HLUG) in the unit pg/m? via the Internet.

The used measuring device was built by the APT (API 400)
Company and the data is obtained through UV-absorption.
Simultaneously conducted comparison measurements show
only small differences. In order to convert the values we as-
sumed the following comparing-value: 1ppb - 2 pug/m?

Measuring Sites:

Goetheschule:

ATMO3 weather station (temperature, precipitation, air
humidity, air pressure, cloud kinds, cloud coverage, wind
direction, ozone, lichen- research)

ATMOG6 park lot in front of the swimming hall (temperature,
ozone, cloud kind, cloud coverage, wind direction)
Different rooms in school (ozone)

Traffic and industrial site of Wetzlar:

ATMO7 municipal utility (temperature, precipitation, air hu-
midity, air pressure, cloud kind, cloud coverage, wind direc-
tion, solar radiation, ozone, lichen-research, SO,, NO, NO,)
Leitzplatz (lichen measuring)

The biggest part of the received data was additionally saved
in the GLOBE-server for further examination/analysis.

5.2 Lichens
In Wetzlar around the Goetheschule and in the Kirschen-
wildchen we have searched for lichens and mapped these.

The Kirschenwildchen is a bigger, connected woodland
which begins approx. 2 kilometers from the school and rep-
resents an important recreation area close to the town.

Furthermore we took very well preserved lichens of indi-
vidual kinds of this place to deploy them at the measuring
sites ATMO7 (Stadtwerke), ATMO03 (Goetheschule) and in
the town (Leitzplatz).
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Fig.1: Site ATM-07

The lichens were examined with a stereo magnifier and pho-
tographed with a digital camera, mapped and specified. This
way we were able to develop more precise conclusions on
their condition. Moreover we were able to compare the map-
ping/cartography of lichens with an older examination..

We were able to form a statement about the air quality
through the condition of the respective lichens.

5.3 Airway diseases

At first we started to collect information on the effects of
ozone on the human body and the environment with help
from existing research. We also had a meeting with Dr. Morr
from the asthma-clinic in Elgershausen.

We then contacted the clinic in Wetzlar and received the sta-
tistics on the number of asthma attacks in the last two years
(2006-2007).

Simultaneously, we compiled a questionnaire about the phys-
ical discomfort of the students that go to our school, which
they were tasked to fill out within the period of 3 months. We
then compared these results with the ozone measurements of
each particular day.

5.4 Comparison with ozone data of Kingsburg Highschool
The results of each school will be compared and discussed
during the attendance of the international conference
(GLOBE Learning Expedition) in Cape Town (South Africa)
from the 22nd -28th of June 2008 as both schools have been
invited to this event. During this task we will familiarize
ourselves with the results.

6 . ANALYSES, RESULTS AND CONCLUSIONS
Ozone and factors of correlation

Due to our observations in 2006, we assume that the ozone
concentration in 2007 will be high again. The series of
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measurements at our school and the surrounding area were
started in a period of time in with a heat period changed
into a rainy phase. These unfavourable conditions explain
the generally low concentration in comparison with the year
2006.

As already assumed in our hypothesis, we could prove the
correlations between temperature and Ozone concentration
on the test point ATM-03 in a short period of time as well as
on the test point ATM-07 in a time period of nearly 2 years
with the following diagrams.
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Fig.2: Ozone ATM-03 Goetheschule

They illustrate the close correlation between the measured
ozone concentration and the temperature.

In the first diagram (Fig. 2) you can see how the ozone con-
centration increases when the temperature becomes greater.
In most cases there is a strong correlation between both
curves.

We hypothesize that the comparatively high ozone concen-
tration that we measured on the 18.06.2007 can be explained
with the hot weather conditions from that time. Before
measurements where taken there was a period (beginning on

07.06.08) where the temperature reached 35°C , as a result
of which the ozone concentration did not decrease at night
as usual. Even the solar radiation reached a high-value of
850-880 W/m? in the previous week and the readings the
city also were approximately 45 ppb.

Another reason could be that the nearby road, that is normal-
ly very busy, was not as frequently used on the previous day
as it was a Sunday. As a result not as much nitrogen oxide
was produced, meaning the ozone could accumulate more
than usual. Additionally, the wind came from that northeast-
ern direction.

The following illustration shows the previously mentioned
correlation between the Temperature and the ozone concen-
tration.

In figure 4 the correlation between ozone concentration and
temperature is clarified on a statistic basis.

For this purpose half-hourly measuring values were taken
over 15 days in June and averaged to two-hourly values

and subtracted from an average month-value. The values

of this difference are applied to the axes. It is obvious that
the abnormalities correlate very likely fort he differences in
high-points and low-points at these points are the same. Also
one sees, that there must be other factors, which have an ef-
fect on this.

The anti-proportionality of the ozone values with the rela-
tive air humidity and the cloud coverage, as mentioned in
our hypothesis, could only be verified with reference on the
cloud coverage.

The air humidity doesn’t show any clear anti-proportionality,
as we had assumed. We will examine this however at the
conduction location ATM-07 with more average-data.

Fig. 3: Correlation between Ozone und temperature ATM-07 Stadtwerke

T g i

Foarelation rwischen Ozon und Temeraisr ATM-07 Stadl

I_._ R ———— i ——————r———— |

1y gy ]



PROCEEDINGS
2008 GLOBE LEARNING EXPEDITION

GERMANY
Abweichung vom Mittelwert im Betrag der Ozon Konzentration
und der Temperatur vom 1. - 15. Juni 2007 in 2 Stunden
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6.2 The Ozone Exposure of the Car Park

The location of research ATM-06 is a parking site, which is
directly located next to our school, holding ca. 40 individual
parking lots. During the week it is completely occupied until
afternoon. School begins at 8:05 a.m. and ends at different
times at midday.

Out of this reason we decided to conduct the measurements
at 7:45 a.m. right before school begins and at 12:20 p.m.
The amount of traffic (arriving and departing vehicles) is
relatively constant in this time, regarding our observations.

We compared these data to the data on weekends, when there
is no school.

The following diagram depicts the amount of ozone shown
in ppb in dependence to the daytime. The values were mea-
sured in the time from 18.June 2007 to 18.September 2007.

Generally one notices that the measured ozone values in the
mornings are smaller than those in the mid of day.

This leads back to 2 individual factors. First, the air tem-
perature and the UV-radiation, which is normally higher in
the midday than in the mornings and secondly the expulsion
of off-gas (nitrogen dioxide) which increase in the course of
day and are responsible for the formation of ground-level-
ozone (see 3.2 ,,Formation of Ozone in the Troposphere®).

Solely the values of Monday, 18th June 2007 with 60 not 50
ppb, and Friday, the 6th September 2007 with 3 not 1 ppb
were an exception because at noon we measured less ground-
level ozone than at the morning of the same day.

At noon of the same day (Monday) we measured a very high
value of 92 ppb at ATM-03. Both measurements can’t be
explained right now, which is why we will keep track of this
observation and examine eventual causations.

Fig.6: Ozone ATM-06 Parking site

Ozon ATM.06 Parkplatz

Friday can be explained more easily. Since we didn’t observe
the traffic volume specifically on this day an, the reason
might be that fewer vehicles had left the parking site at this
time on this specific day, as it was Friday and more students
had left school earlier by car than they did the previous days.

A decrease of solar radiation through an increase of cloud
coverage might play a similar role so that there’s less nitro-
gen monoxide resp. atomic oxygen formed which advances
the formation of ozone.

If we’re now comparing the two measuring sites near our
school in reference to the average ozone values, we’re
receiving a midpoint for ATM-03 (Goetheschule) of 8,5 ppb
at 12:20 A.M, for ATM-06 (parking site) at 7:45 A.M. ca. 8
ppb, at 12:20 A.M. 13,3 ppb. If we’re opposing these with
the midpoints of ozone concentrations of the measuring
sites ATM-07 (Stadtwerke) in the same period of time, we
discover an almost twice as high value for 8:00 A.M. of 19,2
ppb as well as for 12:20 A.M. of 26,2 ppb.

The ozone exposure that we had measured at the parking site
was at an average far away from the critical value of 90 ppb
resp. 50 ppb for a beginning mucosa irritation but there were
some isolated maximal values of 80 resp. 92 ppb, too, which
is thoroughly alarming in the long run.

For this we want to perform further measurements during a
period of very high temperatures in order to receive a clearer
result.

6.3 Ozone and bronchial asthma

Another of our hypotheses was that there wasn’t just a cor-
relation between temperature and ozone but also proportion-
ality with the airway affections. First we tried to in sections
quarter-yearly the individual curves and developments to
compare with each other for the two years 2006/2007. As an
example we have here the diagram of the months January to
June, which we tried to interpret.
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Fig.7: Ozone and airway attacks, January — March 2006
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A correlation between the ozone exposure and the bronchial
asthma attacks could not be detected at first. The fact is that
the number of attacks increased (with delay) after a period of
high ozone concentration. Patients presumably do not seek
out a doctor as soon as they start having the first irritations
but only when there condition worsens.

This Diagram shows the high number of asthma in April,
which rapidly decreases in May, which is quite peculiar.

In order to interpret other results we decided to compare
the average maximum ozone concentration and the average
maximum temperature of each month with the total number
of attacks. The following Diagrams show these results:
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In principle, the ozone concentration correlated with the
Temperature (as shown on Diagram 2 and 3) and the con-
nected solar radiation.

Following tendencies resulted while observing all the airway
diseases of a month during a period of two years:

The number of attacks concerning airway diseases slightly
increase in average from 2006 to 2007.

Looking at the ozone data from ATM-07 (Stadtwerke), there
is only a slight change of 3 ppb between 2006 (36ppb) and
2007 (33ppb).

Through these significant findings we can now say that there
is a direct correlation between the ozone concentration and
the airway diseases, where there is a slight increase in the
number of airway diseases and a slight decrease in ozone
concentration.
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Fig..9: Average maximum temperature and asthma attacks January 2006 — December 2007
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Fig.10: Monthly average maximum ozone concentration airway attacks January 2006 — December 2007
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The Diagram takes on an entirely new form when the
monthly averages of temperature, ozone concentration and
the decline of airway diseases are compared with each other.

First of all, it is interesting how the airway diseases decrease
with the increasing temperature of the months from January
to the beginning of April, then how they increase during the
wet and cold weather of late April and then how decrease
again and adjust the pattern of temperature.

This phenomenon repeats itself in autumn 2006 and then
again in spring 2007 on the exact same position, namely at
approximately at a temperature of 17°C. The same kind of
adaptation occurs again in summer 2007.

How can this be interpreted?
This is our theory: there are two effects that play a role. First

of all, the human body appears to show some sign of adapta-
tion and secondly this adaptation is interfered with through
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climatic stress (Temperature changes, Periods of rain, change
of season).

In winter we normally adapt to the climate though our behav-
iour and by wearing clothes and keeping warm. This applies
for people with airway diseases as well as all of us. In spring
we tend to wear lighter clothing so that the risk of infection
and the number of airway diseases increase, as we can see in
the diagram of 2006.

It is remarkable that there is an exact correlation between the
number of airway diseases and the monthly average tempera-
ture until the weather changes in October.

Now we react by looking after ourselves again and as a result
the number of airway diseases and asthma attacks decrease.
After this the adaptation follows with some delay and the
number of asthma attacks correlates with the temperature and
the ozone concentration, especially when the temperature
grows above 20°C.



The phenomenon from spring 2006 repeats itself in autumn
2006, except with decreasing temperatures. The same kind
of adaptation occurs with the same delay so that there is a
correlation between ozone concentration/temperature once
again. First, the number of attacks increase while the tem-
perature decreases and then it adjusts the pattern of tempera-
ture and ozone concentration.

This is not only caused by the ozone concentration and tem-
perature but also by the climatic stress that occurs every time
the seasons change.

Additionally the number of infections is higher and the
immune system is weaker in these times of year so that the
number of airway diseases is automatically higher.

The high pollen count in spring causes allergies. This effect

can be ignored in autumn because the pollen count is not as
high.

We would like to test this theory by talking to people who
have asthma as we heard that people prefer to travel to warm
countries, especially in spring and autumn, to try avoiding
these climate changes.

6.4 Ozone exposure and airway discomfort in our classrooms
Another question was how high the ozone concentration is in
our classrooms and how it possibly could effect the students
concerning breathing problems.

Through conversations with Professor Morr from the asthma
clinic in Wetzlar, it became clear to us how hard it would be
to connect these two factors.

We also discussed about synchronizing the ozone measure-
ments with the results of our questionnaires, but organizing
this proved to be difficult.

Due to a lack of measuring strips we decided to concentrate
our research on the more critical rooms, like the IT rooms
and the rooms that seemed the least problematic.

More intensive research would take place after we had the
results of our questionnaire.

Our results show that the ozone concentration (especially in
our science rooms) is higher when the windows are open,
even when the temperature is the same.

This means that because of the solar radiation there is a
higher ozone concentration outside that accumulates in the
classrooms and creates critical situation for students who are
sensitive to high ozone concentrations.

The ozone concentration in our chemistry room was 11 ppb
but it was 21 ppb in our physics room. Our assumption that
the computers in the IT rooms would increase the ozone con-
centration could not be proven because it was only 1-3 ppb,
even though the computers were running.
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In order to interpret these results we need more data from

as many rooms as possible from the same time and with

the same circumstances. We would need a large number of
measuring devices in order to do this. Unfortunately, we only
had two available.

In order to compare the ozone concentration with the number
of airway diseases we needed enough data to allow us to
evaluate the health conditions of each student and how he/
she feels in each room.

We then developed a questionnaire and hoped to find stu-
dents who would voluntarily take part in our survey for sev-
eral weeks. The structure of a questionnaire is described in
the attachment. At first, we could motivate about 60 students
to take part.

The feedback (the number of completed questionnaires that
we got back) was rather disappointing: we have the data of
approximately 20 students at our disposal.

This poor result has several reasons, one of which is that the
design of the survey was confusing and partly unusable, as

a result of which the subjects had difficulties filling it out.
Offering support to the subjects was also rather problematic
as they came from different and even different year groups
and we had no personal contact to them. We also didn’t have
any contact point for questions or problems, as a result the
motivation to take part in the project suffered.

We have to make sure that the organization (internal and
external) of future surveys are coordinated better, maybe
by having fixed hand in dates and announcing people as
contacts. Unfortunately we did not have this knowledge
beforehand.

Despite this negative experience we went through great
lengths to evaluate the little data we had at out disposal.

A differentiated evaluation of the symptoms failed because
of this lack of data and we were also not able to assign the
data to specific rooms.

The diagram shows the frequency of the symptoms depend-
ing on the date and time (measurements were taken daily at
13:00 at ATM-07 “Stadtwerke”). We had to look for alterna-
tive data sources because had so little data from our school
and looked if there was any connection between the two
values.

The measured Ozone data did not correlate with the results
of the questionnaires/with the appearing symptoms.

We have a few explanations for this:

First of all, it hast to be clear that the measured ozone con-
centration did not even reach the lowest threshold mentioned
in literature.

Secondly, the measurements were taken outside but the
survey was taken inside the school building. The ozone
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Fig.11: Symptoms at Goetheschule and ozone concentration at 13:00 p.m. of ATM-07
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concentration is higher outdoors than inside, as previously
explained. Thus the measurements that were taken outside
cannot explain the symptoms from inside the building.
Besides that, the mentioned symptoms could have miscella-
neous reason, not only ozone. The SO, —concentration in the
air could have also been a catalyst for the airway diseases that
was ignored out of time problems. We concentrated on the
number of problems and not what kind of airway problem.

We could not find any connection between the ozone concen-
tration and the symptoms only with the questionnaire.

The diagram also does not show any kind of connection,
which is not really astonishing.

6.5 Ozone and Lichens as Bio Indicators

We were able to create the following diagram by defining
and mapping different kinds of lichens the surrounding area
of our school.

Essentially, we have to note that the researched lichens

are bio indicators for the sensitivity to SO, and are used to
determine the air quality. We found it interesting if different
ozone concentrations reflected on different occurrences of
the lichen types. We read that this is possible with plants in
BERGMANN, E. (1996). We couldn’t find any literature like
this about lichens.

It is also our opinion that Sulphur dioxide could interfere
with results, especially because Lichens are so sensitive to it
and to photo-oxidants as well.

Lichens are periodically wet organisms, that have an in-
creased metabolic activity during periods of wet weather so
that they are more sensitive to ozone. However, the ozone
concentration is generally low during the wet seasons. In
summer lichens go into a state of “dry-rigour” to make
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themselves more resistant against solar radiation and the in-
creased ozone concentration. This could be a problem when
using lichens as bio-indicators for ozone.

It is noticeably how often the species Pamelia sulcata ap-
pears. This is not remarkable as it is one of the most common
and widely spread foliose lichen in settlement areas and be-
cause the air is classed as “moderately polluted” (it tolerates
0.06 — 0.07 mg SO,/m* in the air). The lichens Xanthoria
parietina and Physcia tenella belong to the same category
and support this evaluation.

The species Usnea filipendula is a sign for “very good” air
because it only tolerates air with concentrations till 0.05 mg
SO,/m?

Evernia prunastri fills the gap between “moderately polluted”
air and “very good” air and is therefore an indicator of “mar-
ginally polluted” air.

Fig 12: Lichens in the sphere of Goetheschule
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Due to the appearance of certain lichen species, we have
come to the conclusion that area around our school has a
“moderately” to “marginally “polluted air quality. This does
not contradict the measured ozone concentration or the as-
sumed influence on the appearance of lichens.

We can only make a conclusion about the change in air qual-
ity in Wetzlar regarding our school and not the whole area of
Wetzlar through comparison with an existent lichen mapping
from 1996 (by MARX, A).

It was assumed in 1996 that in comparison to earlier studies
the general air quality, especially around the border areas,
has improved.

In this report the appearance of Physcia tenella was indicated
to be 60-100%. Today our investigations show it to be only
about 10%. The species Usnea filipendula did not even seem
to exist in 1996 in the area of our school but today is its ap-
pearance is about 17%.

The spreading of Usnea filipendula from the higher situated
“cherry woods” (Kirschenwéldchen) suggests that the air
quality around our school has improved since 1996 as this
species is a bio indicator for very good air.

We would like to discuss this with Professor Kirschbaum,
an expert of lichen studies, who operates in the college of
higher education in Gie3en, in the near future as well.

Some preliminary investigations through determinations of
species in the city centre show that on the one hand there are
local lichen-deserts. On the other hand there are places where
lichens grow scarcely and even places where they grow
vigorously. We are also planning some research in this field,
as we cannot tell whether or not the air quality has improved
in this area.

This raised the following questions, which we plan to explain
in future projects:

- How will the lichen species Evernia prunastri, which we
placed in the city center at our measuring point ATM-07
(Stadtwerke) and Leitzplatz in August 2007, change
(They don’t usually grow in this area!) The necessary
macro photograph on the condition was made in August
2007. (See attachment)
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- How does this lichen react to the different pollutant com-
plexes?

- Do sulphur dioxide and ozone interact?

- How do both concentrations act during the day/ during
the different season?

- How will a constant ozone concentration (artificially
produced by an ozone-generator) effect the growth of the
different lichen species over a long time period?

The Ozone, sulphur dioxide and nitrogen dioxide concentra-
tions have to be measured simultaneously and continuously

in order for us to carry on our work and are necessary for an
eventual conclusion.

DISCUSSION AND SUMMARY

1. Just like we hypothesized, we could prove that the ozone
concentration is proportional to the air temperature and
disproportional the cloud cover both at the measuring
point at the Goetheschule and at the measuring point in
the city center (Stadtwerke). Due to the data we had from
the measuring point “Stadtwerke”, we could statistically
analyze and proved this.

2. Our hypothesis that the ozone concentration is dispropor-
tional to the air humidity could not be confirmed.

3. Due to the lack of time we had available we could not
investigate if the ozone concentration is dependant on the
sulphur, nitrogen and carbon dioxide concentration or on
electrical storms, which is why our statements are only
based on technical literature. According to this the con-
centration does, as a matter of fact, depend on the factors
mentioned above, even if in different levels.

4. A correlation between ozone concentration and the
number of asthma attacks or airway diseases in the clinic
in Wetzlar could only be partly proved, however we dis-
covered another connected close interaction through this.

This effect intervenes with the correlation in spring as
well as autumn of the testing years 2006/2007 and causes
a temporary rise of airway affections through the weather
change in spring respectively autumn, followed by a de-
layed adaptation after which both curves correlate until
next climate stress.
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The phenomenon appeared 3 times in both test-years
and we’re curious whether our interpretations will be
confirmed, as we receive the requested data of autumn
and spring 2007/2008.

Should this be the case, we can prove that the situation
of the weather change and thereby the changing ozone
concentrations have very likely a rise of airway affection
as a consequence.

The ozone concentration measurements in Wetzlar didn’t
reach the critical values most of the time. In the few
cases, they did, there were peak values, which could only
be verified over a short time and had thus no sustainable
effect on its environment. Therefore it was no manipula-
tion of the local climate and health through ozone to be
detected.

The average ozone values are two times as high at the
measuring site ATM-07 (Stadtwerke) as the surrounding
environment of our school ATM-03 (Goetheschule). This
is a concrete need for action to our mind, but it would be
desirable to aspire a reduction of the emissions in order
to reach the same air quality in the city’s center as it is in
the surrounding area of our school.

The special function of lichens’ as bio-indicators for
ozone could not be verified, which does in turn lead
back to the low ozone concentrations, the complexity
of these organisms (sensitivity against sulphur dioxide
and other air components) as well as the fact that plants
react on changes of their environment in the long run.
Through a comparison with lichen mapping of the year
1996 we were able to show that the different species has
changed in the direct environment of our school posi-
tively in reference to the air quality, because a further
species, which is an indicator for very good air quality,
was specified.

7. We could not compare results with the Kingsburg High-
school and thus we also could not confirm or disprove
our sixth hypothesis, as we do not have any data from
them yet. This will take place during the GLOBE Learn-
ing Expedition.

Conclusively, we can say that examining ozone and its ef-
fects on the environment proved to be quite difficult, as most
of the results could not be distinctively assigned to the ozone
factor. There are a lot of substances in the air that could also
have an effect on the environment and on our health. It is
hard to tell which substance is responsible for which effect.
In order to make accurate statements about the effects of
ozone we would need to experiment with pure ozone. The
natural ozone concentration at ground level was not suitable
for this.
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Atmosphere

School: Apeejay Public School, Delhi, India

SUMMARY:
The project was awesome, we increased our knowledge by
this endeavor.

ABSTRACT:

This is a project about clouds, clouds and just clouds. It is

a detailed study of clouds. Cloud is a subject which people
study rarely but with this project we get to know every tit bit
of clouds.

HYPOTHESIS:

This was truely a nice experience I have ever had. I came to
know everything about the clouds, its types, colour etc. The
things which I did not judge earlier I know look very often.

The purpose of this is to help the Indian Department of Sci-
ence to check the effect of pollution on the atmosphere and
help reduce it.

RESEARCH METHOD:

For this project we used to check the cloud type daily at
12:30 and with the help of a mirror we used to check the
temperature daily at the same time.

Also we took the PH of rain with the help of PH paper.
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ANALYSIS:
With this study we come to know about the various types of
clouds.

This project helped me think more about clouds, its types
and cover.

CONCLUSION:
It can be concluded that clouds of our area (Pitampura) are
generally cirrostratus.

BIBLIOGRAPHY:
I would like to thank our teacher Ms Sakshi Gupta for giving
us such a brilliant opportunity.

Also I thank the organiser of this project. I would like to
thank my team members Sonalika and Anisha.

I hope we will be given such assignments in future also.

DATA SUMMARY:

CLOUD TYPE MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY SUNDAY
CIRRUS No No YES No NO No NO
CIRROCUMULUS No No No No No No NO
CIRROSTRATUS NO Yes No Yes No No NO
ALTOSTRATUS No No No No No No YES
ALTOCUMULUS No No No No No No NO
CUMULUS No No Yes No No No NO
NIMBOSTRATUS No No No No No No NO
STRATUS No YES No No No No NO
STRATOCUMULUS No No No No No No NO
CUMULONIMBUS No No No No No Yes NO
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The Health Effects of Mineral Concentrations in Potable

Water

School:
Kazakhstan

Zelyonoborskaya School Gymnasium Shchuchinsky Rayon, Akmolinsky Oblast Zelyony Bor,

Students: Veremeenko Kristina, Pak Julia, Bortaev Olzhaz, Tyan Andrey, Konkabaeva Asiya

Teacher — GLOBE: Tamara Lyssachyova

ABSTRACT

The purpose of the scientific project is identification of the
quality of drinkable water of Zeleniy Bor and of Schuchinsk,
and the investigation into the influence of high consistent
fluorine, calcium and magnesium salts on people’s health.

Tasks of the study:

- The collection of water samples from the waterhole of
Zeleniy Bor

- The chemical water analysis

- Discovering of the diseases passed through water

- The preventing of possible diseases due to the high salts
consistent in the water

Hypothesis:

If we determine the quality of drinkable water in Zeleniy
Bor and establish the possibility of diseases being caused by
poor quality of drinkable water, we can propose methods of
prophylaxis towards preservation of people’s health.

Methods of research:

- The chemical analysis of drinkable water,

- The statistical research into kidney stone disease and car-
ies of tooth enamel,

- Literature search on the subject of investigation.

Practical results:

The salt content of the drinking-water of Zeleniy Bor and
Schuchinsk exceeds the norm. The common water hard-
ness of Zeleniy Bor makes 17 micro equiv. /dm?, which
exceeds the norm by more than 4 times. The drinking-water
of Schuchinsk contains fluorine 3,96 mgs/I, compared to the
norm of 1,5 mgs/dm? [1]. This causes distribution of kidney
stone illness, caries of dental enamel and fluorosis.

From a study of the records of medical establishments, 10%
of the population of Zeleniy Bor appealed for medical help to
combat diseases which are caused by the use of drinking wa-
ter with high hardness levels. More than 30% of the children
in Schuchinsk city suffer from tooth enamel decay.

Such information gives rise to alarm, and a determination
to find the methods of reducing the concentration of salts in
water.

The known methods of reducing concentration of salts in
water are boiling and freezing. We tested both methods and
got the following results:
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- The concentration of fluorine is reduced by boiling by
10%, and by freezing by 15%.

- Hardness in water is reduced by boiling by 30 %, and by
freezing by 75 %.

Conclusions:

High retention of salts of calcium and magnesium causes
high inflexibility of drinking-water, which is instrumental
in the appearance of kidney stone illness for habitants in the
area of the Zeleniy Bor, and the high retention of salts of
fluorine in water causes fluorosis of dental enamel for the
children of Schuchinsk town.

The drinking-water of these settlements needs cleaning.

INTRODUCTION
Water! You haven 't a taste, a color, or a smell. We enjoy you
although we don t know what you are. One can t say that you
are necessary for life, for you are life yourself.

-Antoine de Saint Exupéry

The need, compelling us to investigate drinking-water, was
due to the fact that, for many children of Schuchinsk town,
their teeth have yellow and quite often staggered spots. It
was determined to be the fluorosis — a result of high content
of fluorine in the drinking water. The wide spread of fluoro-
sis in the mentioned locality led us to investigate of the high
levels of fluorine in the drinking water coming to the town
from an open source, which is lake Shuchye.

In addition, many habitants of our village Zeleniy Bor had
applied for medical treatment in connection with caries of
dental enamel and kidney stone illness. These diseases also
led us to the investigation of the high retention levels of salts
of calcium and magnesium in the drinking water of Zele-
niy Bor. High levels of hardness in water is detrimental to
health. It also does damage in economic life, because such
water incapacitates mechanisms utilizing water: washing ma-
chines, heating radiators, water boilers being some examples.

The problem of achieving reduction in high levels of salts

in water is important and current for our region. We use
untreated water for personal hygiene and for preparation of
food. Every habitant of the village is aware of the high levels
of scum which accumulates on the internal walls of cook-
ing vessels, and appears when water is boiled (for example,
on the sides of tea pot or pan). Salts which are contained in
drinking-water also enters our bodies. What effect do these
salts have on a healthy person?



We set up the following hypothesis:

If we determine the quality of drinkable water in Zeleniy
Bor and establish the possibility of diseases being caused by
poor quality of drinkable water, we can propose methods of
prophylaxis towards preservation of people’s health.

Water is life. Does a person think about the meaning of this
phrase to himself? We are surrounded by water. It is not
only under us and above us, but it is also in us. A person can
live without it for only a few days. Water is the most wide-
spread matter yet it remains the most unstudied.

The water which we use must certainly be clean. Diseases
which are spread through contaminated water can cause
health problems, disablement, and fatal illnesses, especially
in children.

Infectious hepatitis, brucellosis, poliomyelitis, tularemia can
be spread through water. At times water becomes a source of
man’s infection by worms, which are parasitic animals. The
quality of water is also defined by the presence of chemical
combinations, which are distinguished first by one’s sense
of smell and eyesight. Micro particles of copper give some
opaqueness to water. Micro particles of iron give some red
color to water.

Water is crucial to a person’s health. Practically all its sourc-
es are exposed to man-made pollution of various intensities.
The sanitary conditions of a majority of our open water
reservoirs were improved last year because of a decrease in
industrial waste and pollution, but the quality of the water is
still a concern.

The concentration of calcium and magnesium combina-
tions in drinkable water has a major influence on man’s
health. Certain compounds cause common water hardness.
Calcium and magnesium form insoluble salts with organic
and mineral acids. Those salts gather in kidneys or liver and
cause various diseases. Analysis showed that drinkable water
of our town contains a high level of calcium and magnesium
salts. Furthermore, calcium is deposited in the organs and
causes the progress of oncology diseases and the upset of the
nervous system.

Fluorosis is an infringement of the enamel structure during
the period of the development of teeth. It is evidenced by
yellowish and white spots, sometimes erosions on teeth.

There are four degrees of tooth decay due to fluorosis:

The first degree is a very weak level of decay. There are
separate surface marks, shallow and similar to porcelain,
and chalk spots or strips, which occupy about 1/3 of affected
teeth surface (sketch 1).

The second degree is weak decay. There are separate or
multiple, opaque marks, similar to porcelain, and chalk spots
or strips, which occupy just about half of the tooth’s surface
(sketch 2).
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The third degree is moderate decay. There are big spots,
which occupy more than half of the tooth’s surface. These
spots alternate with dark yellow or brown parts of intensive
pigmentation (sketch 3).

The fourth degree is intensive decay. In addition to signs of
third degree, there is evidence of significant decay of tooth
enamel, which shows as colourless or marked brown pig-
mentation, which give a “pocked” colour effect to the most
seriously affected teeth (sketch 4).

The nature of fluorine was established exactly. It is known

that the cause of fluorosis is due to ingestion of high concen-
trations of fluorine ions during the period of tooth formation.
The principal source of these fluorine ions is drinking water.

Materials and Methods:
We used the following materials and methods.

Materials

- Standards of drinking water of Zeleniy Bor and
Schuchinsk city,

- Chemical reagents,

- Device for determination of conductivity,

- Secchi discs,

- Thermometer,

- Burettes,

- Chemical laboratory equipment

- Calorimeter.

Research methods:

- Globe procedures for determination of transparency of
water,

- Measurement of content of salts,

- Measurement of conductivity,

- Use of pH-meter,
Use of chemical analysis,
Calorimetric determination of content of fluorine,

- Measurement of temporal and permanent hardness of
water by titrometric method.
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The quality of drinking water was determined using the
GLOBE protocols.

Determination of presence of sulfates:

- Prepared a clean test tube

- Filled the test tube with the water sample

- Added barium chloride to the water sample

- Looked for the presence of white sediment that testifies
to the presence of sulfates in the water.
CaSO, + BaCl, = BaSO, l+ CaCl,

Determination of presence of chlorides:

- Prepared a clean test tube

- Filled the test tube with the water sample

- Added silver nitrate to the water sample

- Looked for the presence of white sediment that testifies
to the presence of chlorides in the water.
CaCl, +2AgNO, = 2A¢gCl l+ Ca(NO,),

Determination of presence of carbonates:

- Prepared a clean test tube

- Filled the test tube with the water sample

- Added calcium hydroxide to the water sample

- Looked for allocation of gas that testifies to the presence
of carbonates in the water.
MgCO, + 2HCl = MgCl, + CO, T+H,0

Determination of presence of phosphates:

- Prepared a clean test tube

- Filled the test tube with the water sample

- Added silver nitrate to the water sample

- We looked for the presence of yellow sediment that testi-
fies to the presence of phosphates in the water.
Ca,(PO,) , + 6AgNO, = 2Ag, PO, i +3Ca(NO,),

Determination of presence of sulfides:

— Prepared a clean test tube

— Filled the test tube with the water sample

- Added lead nitrate to the water sample

- We looked for the presence of black sediment that testi-
fies to the presence of sulfides in the water.
MgS + Pb(NO,), = PbS l+ Mg(NO,),

HOW TO MEASURE PH

Intermediate and Advanced Levers

In order to measure the pH of our water sample using the pH
meter we did: (1) prepared buffer solutions, (2) calibrated the
instruments, (3) rechecked our instrument by measuring the
buffers in the field, and (4) measured the pH of our sample in
the field.

Step 1: Prepare the Buffer Solutions

For each pH buffer (4, 7 and 10)

1. We wrote the buffer pH and date on two pieces of mask-
ing tape, place one on a clean, dry 100 mL beaker and
the other on a 50 ml bottle.

2. Using a graduated cylinder, we measured 50 mL of dis-
tilled water and poured it into the beaker.
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Over the beaker, we completely cut open one end of a
pillow of buffer powder, then we squeezed and hake the
pillow to release the powder into the water. We made
sure all the powder is released into the water. We stirred
with stirring rod until all the powder dissolves.

We poured the powder solution into the labeled bottle.
We caped the bottle tightly then discarded after a month.
We continue preparing the other buffers, repeating steps
1-4 for each.

Step 2: Calibrate the pH pen or meter
Calibration of the pH meter

1.

2.

We conditioned the electrode (probe) as described in the
manufacturer’s instructions.

We rinsed the electrode and area around it twice with
distilled water using a squeeze bottle and blot dry with

a soft tissue after each rinse. We rinsed into a discard
beaker or sink,

We turned the meter on (by pressing the ON/OFF but-
ton). We pushed the CAL button to indicate that we will
be calibrating the instrument.

We immersed the electrode in the pH 7.0 buffer solution,
making sure that the electrode is entirely immersed. We
did not immerse the instrument further than is necessary.
See Figure HYD-P-3.

Gently stir the buffer solution with the electrode and wait
for the display value to stabilize. Once the reading has
the HOLD/CON button to accept the value and complete
the calibration. If the electrode is still immersed in the
buffer, the display will read the same value as the pH of
the buffer (i.e. 4, 7, or 10).

Remove the pH tester from the pH solution, rinse the
electrode with distilled water, and blot dry with soft tis-
sue.

Repeat steps 3 tough 6 using the pH 4 buffer and then
using the pH 10 buffers.

Set the tester aside on a paper towel; turn the meter off
by pushing the ON/OFF button.

Pour the buffer solution into their labeled bottles and cap
then tightly.

pH Measurement Procedure

1.

Rinse the electrode and the surrounding area with
distilled water using the squeeze bottle. Blot he area dry
with a soft tissue.

Fill a clean, dry 100 mL beaker to the 50 mL line with
the water to be tested.

Immerse the electrode in the water. Be sure that the
entire electrode is immersed, but avoid immersing it any
further than necessary.

Stir once and then le the display value stabilize.

Once the display value is stable, read the pH value and
record it in the Hydrology Investigation Data Work
Sheet.

Repeat steps I through 5 for another sample as a quaintly
control check. The two pH value should agree to within
0.2 which is the accuracy of this technique.



7. Rinse the probe with distilled water, blot it dry with soft
tissue, replace the cap on the probe, and turn the instru-
ment off.

8. Take the average of pH values measured by the student

groups. If the recorded values are all within 0.2 of the
average, report the average to the GLOBE Student Data
Server. If there is one outlier (a value far different from
the rest) discard that value and calculate the average

of the other values. If they are all now within 0.2 of
this new average it can report this new average to the
GLOBE Student Data Server

ELECTRICAL CONDUCTIVITY PROTOCOL

How to Measure Conductivity

1. Remove cap from the meter ad press the ON/OFF button
to turn the tester on.

2. Rinse the electrode with distilled water and blot it dry.

3. Fill a clean, dry, 100 mL beaker with water to be tested.

4. Immerse the electrode in the water sample. See Figure
HYD-P-4.

5. Gently stir the sample for a few seconds, and then allow
the display value to stabilize.

6. Read the display value and record its value on the Hy-
drology Investigation Data Work Sheet.

7. Take the average of electrical conductivity values mea-

sured by the student groups. If the recorded values are
all within 40 micro Siemens/cm of the average, report
the average value to the GLOBE Student Data Server. If
you have more than three groups and there is one outlier
(a value far different from the rest), discard that value
and calculate the average of the other values. If they

are now all within 40 micro Siemens/cm of this new
average, report this new average to the GLOBE Student
Data Server. If there is a wide scatter in results, discuss
the procedure and the potential sources of error with the
student, but do not report a value to the GLOBE Student
Data Server. Repeat the protocol if possible to produce a
reportable measurement.

CALIBRATION AND QUALITY CONTROL

Salinity Standards

Salinity Standards do not come with the Hydrometer, and

need to be prepared as follows:

1. Add water to table salt to make 35 ppt salinity standard.
Use this salinity standard and a blank to test the accuracy
of the hydrometer.

35 ppt standard:

1.1 Measure out 17.5g NaCl (table salt) using an analytical
balance. Pour this into a 500 mL graduated cylinder.

1.2 Fill the cylinder to the 500 mL line with distilled water.

1.3 Carefully swirl the solution until all the salt has dis-
solved.

1.4 Pour the solution into a I-liter practice bottle and label
with masking tape (include the date)
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HOW TO MEASURE SALINITY

Note: before using the thermometer in this protocol, test it

for accuracy following the instructions in Maximum, Mini-

mum, and Current Temperature Protocol of the Atmosphere

Investigation.

1. Rinse the 500 ml clear plastic graduated cylinder at
least twice with sample water.

2. Fill the cylinder with sample water until the water level
is 2 to 3cm from the top of the cylinder.

3. Determine the temperature.

4. Place the hydrometer in the cylinder and allow it to

settle. Follow the manufacturer’s instructions that came
with the hydrometer. The hydrometer should not touch
the cylinder walls, and be sure to take the reading from
the button of the meniscus. Read the specific gravity
from the hydrometer scale. Reading to three decimal
places is acceptable.
5. Using the temperature and specific gravity values, read
the salinity of the sample from Table HYD-P-3. To find
the salinity value for your water sample:
Look up the temperature and specific gravity of the
sample in Table HYD-P-3.
5.2 Look at the corresponding salinity (ppt) and record and
record in on the Hydrology Investigation Data Work
Sheet. For example, a water sample temperature of 22° C
and specific gravity of 1.0070 has a salinity of 10.6 ppt.
Repeat steps 2-5 for at least two additional samples. Dif-
ferent student groups can make these additional measure-
ments.
Take the average of the salinity values measured for the
different samples. If the recorded values are all within
2 ppt of the average, proceed to step 8. If they are not
within 2 ppt of the average, students should repeat the
measurement using new samples, then record and aver-
age the new values. If there is still one outlier (a value
far different from the rest) discard that value, average the
remaining values, and if they are now within 2 ppt of this
new average, proceed to step 8. If there is still a wide
spread in values, discuss the procedures with the students
and repeat the measurement if possible.

5.1

TRANSPARENCY

- Suspended solids scatter light passing through the water
and cause the water to become “cloudy”.

- The transparency of water determines the depth to which
aquatic plants can grow.

- Transparency is measured by using a Secchi disk or a
transparency tube.

- The Secchi disk is used in deep, still waters

- The transparency tube is used in shallow or flowing
waters

Transparency Tube Reading

- Pour the sample water into the tube until the image at
the bottom of the tube is no longer visible when looking
directly through the water column to the image.

- Rotate the tube while looking down through it to see if
the black and white areas of the decal are distinguishable.
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Record this depth of water on the Hydrology Investiga-
tion Data Sheet to the nearest 1 cm.

If the tube is filled to the top and you can still see the
image, simply record the length of the Tube and put a
greater than (>) symbol in front of it.

The tube reading should be made by three different
student groups and each measurement must be reported
separately.

Measures Light Penetration Through
Surface Waters

0

Transparancy .

Varies With L-nlj:hFr'-::;ﬁhmn

The Amaunt of

Substance in the the Water Sample
Water

WATER TEMPERATURE PROTOCOL
How to Measure Salinity

1.

Tie one end of a piece of string securely to the end of the
thermometer and the other end to a rubber band. Slip the
rubber band around the wrist so that the thermometer is
not lost if it is accidentally dropped in the water.

Hold the end of the thermometer (opposite the bulb) and
shake it several times to remove any air in the enclosed
liquid. Note the temperature reading.

Immerse the thermometer to a depth of 10cm in the
sample water for three to five minutes.

Raise the thermometer only as much as is necessary to
read the temperature. Quickly note the temperature read-
ing. If the air temperature is significantly different from
the water temperature or it is a windy day, the thermom-
eter reading may change rapidly after it is removed from
the water; try to take the reading while the bulb of the
thermometer is still in the water. Lower the thermometer
for another minute or until it stabilizes. Read it again. If
the temperature is unchanged, proceed to Step 5.

Record this temperature along with the date and time on
the Hydrology Investigation Data Work Sheet.

Take the average of the temperatures measured by the
student groups. If all measured values are within 1.00 C
of the average, submit the average value to the GLOBE
Student Data Server. Otherwise, repeat the measurement.
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THE METHOD OF FLUORINE CONSISTENCE’
EXPOSITION IN WATER BY COLORIMETER

1. Preparation of reactive

a.

Work standard solution with 0, 1 mg/l fluoride consis-
tence: 0, 28 mg of fluorine natrium, which was dried
until constant mass with 100° C, is diluted in measure-
ment retort on 1000 ml.

Work standard solution with 0, 05 mg/1 of fluoride is
prepared by dilution of standard solution in 20 times. It
means that 5 ml of this solution is placed to measurement
retort on 100 ml and is reduce by distillate water to mark.
Preparation of 0, 0005 normal alizarin complex solution:
0, 1927 g of alizarin complex is placed to measurement
retort on 1000 sm3; 5 — 6 drops of 4% natrium hydrox-
ide and 500 ml of distillate water are poured for better
dissolubility; 0, 25 g of natrium acetate is added and
solution is mixed awaiting reagent dissolubility. Then 0,
1 normal solution of salt acid is poured by drops until
color passage from red-orange to yellow (it corresponds
to pH=5) and solution volume is reduced by distillate
water to mark.

Preparation of acetate buffer solution (pH = 4, 5 0, 2).
105 g of three water natrium acetate is placed to glass on
500 ml, 300 ml of water is poured, salt is dissolved, solu-
tion is transferred to measurement retort on 1000 ml, 100
ml of ice vinegarish acid is added, solution is mixed and
volume is reduced to mark.

Preparation of 0, 0005 normal nitrate lanthanum solu-
tion: 21, 66 g of six water nitrate lanthanum is placed to
measurement retort on 1000 ml, 200 — 300 ml of water
and 1 ml of 1 normal nitrogenous acid solution are
added, salt is dissolved with mixing, and solution volume
is reduced to mark.

2. Analysis course.

10 ml of analysis water is placed to measurement retort
on 500 ml, 5 ml of alizarin complex solution and 1, 5 ml
of buffer solution and 5 ml of lanthanum nitrate is added
to there. Solution is been mixed and stayed stand in dark
place for one hour. Then optical density is measured on
photo electro colorimeter in ditch, 30 mm of thickness,
with 610 — 620 nm of wave length concerning blank
solution.
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MEASURE OF LEVEL OF GENERAL HARDNESS OF
WATER

We prepared a volumetric flask with 100 ml of the sampled
water, and transferred it to a conical retort. We added 5 ml
of ammonia buffer mixture to the water sample, followed

by 8 drops of a spirit solution of dark blue chrome indicator.
This solution is a red colour. We titrated the mixture by 0,

05 n solution of versene, adding it to the sample in droplets,
shaking the mixture after the adding of every drop. Titration
can be considered complete if, after adding one drop of solu-
tion the versene coloring of the solution changes from violet
into dark blue with a greenish tint and, with the addition of
further droplets of versene, does not change.

We calculated the total hardness of water using the formula:

THW=N,V, x 1000/ V ,, (mg-equiv/dm?),

Where Nk is normality of solution of versene;

Vk is a volume of solution (ml) of versene, expended on
titration;

V H,0 is the volume of water (ml), taken for the analysis;

Reagents:

Versene is ethylene diamine of tetraacetic acid -
Na,H,C, H,,0¢N, x 2H,0

Buffer mixture is a mixture of matters, providing the
permanent limit of acidity of solution, ammonia buffer
mixture maintains pH=9.

THE METHOD OF MEASURING OF CONTENT OF
FLUORINE IN WATER BY COLORIMETER

1. Preparation of reactive

a. Prepared standard solution with 0,1 mg/I fluoride con-
centration: 0,28 mg of sodium fluoride, which was dried
at 1000 C until it achieved a constant mass, and diluted
in a volumetric flask of 1000 ml.
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The working standard solution of 0,05 mg/1 of fluoride is
prepared by dilution of standard solution by 20 times. It
means that 5 ml of this solution is placed to volumetric
flask of 100 ml and is added with distilled water to the
mark.

Preparation of 0, 0005 normal alizarine complexon
solution: 0, 1927 g of alizarine complexon is placed to a
volumetric flask of 1000 ml; 5 — 6 drops of 4% natrium
hydroxide and 500 ml of distillate water are poured for
better dissolubility; 0, 25 g of sodium acetate is added
and the solution is mixed until the dissolution of the re-
agent. Then 0, 1 normal solution of salt acid is poured by
drops until the color changes from red-orange to yellow
(it corresponds to pH=5) then the solution is added with
distilled water to the mark.

Preparation of acetate buffer solution (pH = 4, 5 0, 2).
105 g of three water sodium acetate is placed to a glass
of 500 ml, 300 ml of water is poured, salt is dissolved,
solution is transferred to of 1000 ml, 100 ml of glacial
acetic acid is added, the solution is mixed and the vol-
ume is brought to the mark.

Preparation of 0, 0005 normal lanthanum nitrate solu-
tion: 21, 66 g of six water lanthanum nitrate is placed to
a volumetric flask of 1000 ml, 200 — 300 ml of water and
1 ml of 1 normal nitric acid solution are added, salt is
dissolved by mixing, and the solution volume is brought
to the mark.

Analysis course.

10 ml of analysis water is placed to a volumetric flask

of 500 ml, 5 ml of alizarin complexon solution, and 1, 5
ml of buffer solution and 5 ml of lanthanum nitrate are
added. The solution is mixed and let stand in a dark place
for one hour. Then optical density is measured with a
photoelectric colorimeter in a bath, 30 mm of thickness,
with the wave length of 610 — 620 nm concerning blank
solution.
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DATA SUMMARY

Table 1. The data of water analysis

Exponents Unit Limit norms Zeleniy Bor Shuchinsk
Electroconductivity puS/cm 18.2 -
Hydrogen ion exponent pH 6-9 6.9 6.5
Total hardness of water micro equiv. /dm? 7 17.0 3.5
Temperature Degrees Celsius - 22 21
Density g/cm’ 1 1,002
Salt content mg/dm? 0,004 -
Taste Points 2 0 0
Turbidity Units 2.6 2.37 1.41
Iron mg/dm?3 0.3 0.3 0.07
Sulphates mg/dm? 500 73 -
Flourides mg/dm? 1.5 1.24 3.96
Chlorides mg/dm? 350 390 28.5
Nitrates mg/dm? 45 15.94 -
Ammonia mg/dm? 0.5 0.36 0.024
Nitrites mg/dm?3 3.0 0.03 -

Table 2. The presence of salts and total water hardness in Zeleniy Bor

Water hole Ne 1 3 4 8
pH-level 6,16 6,16 6,7 6,5

‘Water hardness 16,8 17,2 17,1
Cr + + + +
SO, + - - +
CO32- + + + +
PO, * + + + +
NO; - - - -
S + + - +
F- + + + +
Ca?" + + + +
Mg?* + + + +
Cu?* - - - -

AT - -

Fe3* - + + -
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Table 3. Disease incidence in Zeleniy Bor .

Diseases The number of people on the The total number of diseased
follow-up observation in 2007 people
Urolithiasis 30 230
Osteochondrosis 54 270
Urinary tracts infections 5 23

Table 4. The concentration of fluorine in water.

Water sources The concentration of fluorine in water (mg/dm?)
Shuchinsk, Well Nel 4,10
Shuchinsk, Well Ne2 2,90
Shuchinsk, Well Ne3 3,40
Shuchinsk, Well Ne4 3,80
Zeleniy Bor, average 1,24

Table 5. Methods of water hardness decrease

Method Sample 1 Sample 2 Sample 3 Initial hardness % of decrease
Hardness (mg- Hardness (mg- Hardness (mg- (mg-equiv/dm?)
equiv/dm?) equiv/dm?3) equiv/dm?3)
Boil 11.0 10.9 11.1 17 35,29
Froze 5.5 5.3 5.7 17 67,65

_ I \
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CONCLUSION
Water is crucial to a person’s health. Practically all its sourc-
es are exposed to man-made influence of various intensities.

The presence of chemical elements in drinkable water in
concentration, higher than the limit norms, leads to various
diseases.

The analysis of drinkable water and facts of chemical struc-
ture from sanitary-hygienic laboratory of drinkable water

of Zeleniy Bor showed that drinkable water of our town
contains a lot of calcium and magnesium salts which causes
its high hardness. The concentration of fluoride combinations
is on average 3-4 times higher than the permissible norms.
There is a sufficient quantity of Fe?*, Fe*" anions and CI-,
SO 42' cations in our drinkable water, which makes it fall into
the category of water with a high salt concentration.

The use of such water leads to salts deposits in the organism
and, in consequence, to a series of illnesses. The people of
Zeleniy Bor apply to the local medical ambulance station for
medical help. The number of the diseased and being on the
follow-up observation put together make of the 35% popula-
tion.

Children below 15 years old suffer from caries. Adult popu-
lations suffer from urolithiasis and osteochondrosis, because
the deposit of salts and formation of stones arise due to a
metabolic disorder. This metabolic disorder was possibly
caused by a permanent consumption of hard water.

In present time a water pipe-line from Sergeevskiy water
reservoir, which is 300 km from Zeleniy Bor, is being built.
Provided that the necessary purification is done, its water is
expected to fit the sanitary norms of potable water.

DISCUSSION

When we had made the water analysis we drew up the tables
of our data. Then we analyzed the finite data. And we came
to the following conclusion. The chemical structure of water
in Zeleniy Bor and Schuchinsk town is the cause of the
spread of the stated illnesses. It has been revealed that a high
consistence of fluorine causes fluorosis.

The drinking water enters Zeleniy Bor from artesian wells.
That is why it contains a high consistence of calcium and
magnesium salts. And the total hardness of water in our town
is on average 17 miroequir/dm?. It is approximately 2,5 times
more than the limit permissible norms. Such water causes
various diseases. When we studied literature on the causes of
the diseases, we found out that 70% of kidney stone diseases
arise from a high concentration of calcium salts.

A lot of people in Zeleniy Bor suffer from caries, urolithiasis,
kidney stone disease, and others.

Our work has been interesting for us and it is also important
for our people. We have studied new literature and have
learnt new methods of chemical analysis. We can apply them
in practice. We have become a little better educated.
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People of our town wondered about the causes of their ill-
nesses for a long time. They didn’t know that it is because
our drinkable water contains a lot of calcium and magnesium
salts.
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The climate changes in Rujiena

School: Rujiena Secondary School, Latvia
Authors: Linda Medene, leva Cirule
Teacher: Anda Deksne

ABSTRACT

Of late year’s community increasingly shows interest in
climate changes. In Rujiena Secondary School we have been
exploring atmosphere and climate.

The target of our research work is to find out an effect of
climate changes in our city Rujiena .

Hypothesis is, abnormal natural phenomenons and tempera-
ture rising, are big problem in all world and in Rujiena too.
We have been collecting temperature measurements from
2004 till 2008. We calculated mean temperatures for every
month from 2005 till 2008. From results we can see, that
there is no very big temperature differences in this period.
For research we use TAYLOR digital thermometer, which
measures maximum and minimum air temperature °C. Now
we can see, how the temperature had grown and fallen dur-
ing these years.

Our conclusions are, that there are many opinions about
global warming. Many people question whether or not global
warming exists. Some people think that the global warm-

ing is just a myth. In Rujiena there are seen the temperature
anomalies and it rises, so we think that it prows the global
warming.

Our research time is too short to make deep and considerable
analysis.

INTRODUCTION

In the world there are laws of nature, which can make big
problems, if they are ignored. Of late year’s community
increasingly shows interest in climate changes and global
warming. The main opinion in the world is, that people’s
inconsiderate action creates global warming, what is danger-
ous for civilization. Seconders of this opinion urge people to
understand, that we are witnesses of unseen changes and if
we won’t do anything, the process will be irreversible. Op-
ponents of this opinion express, that global warming is just a
myth and propaganda.

The target of our research work is to find out an effect of
global climate changes in our city Rujiena (latitude: 57.8992

N, longitude: 25.3378 E, elevation: 58 m) because, before we

can start to fight with problem, we must get to know it and

understand the reasons.

We have set tasks, which helps make research:

1. get information about global warming;

2. make and analyze graphs about temperature changes in
Rujiena;

Hypothesis is, abnormal natural phenomenon, which cause is
global warming, are big problem in all world and in Rujiena
too.

MATERIALS AND METHOD

In Rujiena Secondary School we have been exploring
atmosphere and climate. We have been collecting tempera-
ture measurements from 2004 to 2008. To do that precisely
we use a digital thermometer, which is putted into a spe-
cially made instrument shelter. The instrument shelter is
mounted so that the maximum — minimum thermometer
mounted inside is 1,5 meters above the ground. It protects
the thermometer form radiation form the sun, sky, ground,
and surrounding objects, but allows air to flow through so
the air temperature inside the shelter is the same as the air
temperature outside the shelter. The instrument shelter is
placed on the north — facing side of the post in the North-
ern Hemisphere, and on the south — facing side of the post
in the Southern Hemisphere. This placement helps protect
the thermometer from direct sunlight when the shelter door
is opened to take reading. The shelter is located in private
house yard to protect from vandalism.

For research we use TAYLOR digital thermometer. The
digital thermometer measures maximum and minimum air
and soil temperature degrees C. Every six days we collect the
data, which are kept into a memory of the digital thermom-
eter. After that we visit www.globe.gov and put in the data.
Now we can see, how the temperature had grown and fallen
during these years.

Picture 2.
The digital thermometer.

Picture 1.
The instrument shelter.




PROCEEDINGS
2008 GLOBE LEARNING EXPEDITION
LATVIA

DATA SUMMARY AND ANALYSIS

When we see over the figure, it is seen,

Rujiena Secondary School, Rujena, LV

that temperature from December, 2004
to April, 2008 have trend to rise both
in winter, and in summer.

The biggest temperature range has
been in 2006 (the lowest temperature
was — 33.2 °C and the highest was 42.9

°Q).

This winter was the warmest in Latvia
since 1925. The average temperature
was + 0,8 degrees. It’s 5 degrees more
than usual (from Agency of Meteorology
of Latvia).

In 2007 there are radical mean temperature changes in the
few months, for example in March mean temperature was
+11°C, but in 2005 it was —3,3°C, and in 2006 it was —0,7°C.
In July mean temperature was +28,4°C, but in 2005it was
+22,7°C, and in 2006 it was +23,7°C.

We calculated mean temperature for these years (1. Table)
and we can see a tendency of temperature rising: in 2005
it was +8,2°C, in 2006 it was +9,6°C and in 2007 it was
+11,3°C.

CONCLUSION
The air temperature is one of the main climate points and the
most important point for the global warming.

Our conclusions are:

There are many opinions about global warming. Many
people question whether or not global warming exists. Some
people think that the global warming is just a myth.

In Rujiena there are seen the temperature anomalies and it
rises, so we think that it prows the global warming.

DISCUSSION

We are going to continue this research in after years, but we
have some faults. We miss some information about few days
in these years, and this time is too short to make deep and
considerable analysis. It may be very useful and interesting,
if we could compare our results with our neighbour schools,
but there aren’t any school, which have made research like
this from 2004 to 2008.
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Figure 1. Mean air temperature from 17.12.2004. till 05.04.2008.
2005 2006 2007 2008
January 0,28 -5,37 0,99 -0,149
ebruary -5,7 -6,98 - 1,82
arch -33 -0,732 11,025 3,31
pril 8,3 9,11 6,327 -
ay 14,3 15,41 14,03 -
une 18,8 20,8167 20,5 -
uly 22,7 23,7 28,44 -
ugust 19,7 21,796 21,55 -
eptember 14,6 18,7 12,05 -
October 8 9,87 7,025 -
ovember 2,7 3,276 15 -
ecember 2.3 5,813 1,04 -
ean year
I:ngmlure 8,17 9,62 11,32 -

Table. Mean temperature from 2005 till 2008.

Figure 2. Mean temperature in each month.
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Climate parameters influence on mosquito larvae development

School: Lycee Laurent Botokeky, Toliara |, Madagascar

PURPOSES OF THE EXPERIMENT

* To identify the development conditions of anopheles
larvae: climate factors and water quality

» To imagine a fight against larvae by using Neem extract

HYPOTHESIS

Anopheles larvae may develop sequel to global warming.
Their proliferation reduced by changing water quality in the
breeding sites

PROCEDURES

Study on permanent and temporary breeding sites following
4 protocols:

- capturing larvae

- identifying anopheles larvae and other ones

- evaluating larvae rate,

- studying water quality and local climate

In classroom

- identifying and isolating larvae

- separating larvae according to their evolution steps and
breeding sites

- putting them into test tubes for incubation

Study on the influence of Neem extract over anopheles lar-
vae development
Neem extract : leaves pounded then filtered so as to get juice

Experimental protocol:

- control tube

- larvae + 3 ml of Neem extract from its leaves

- larvae + 8 ml of the same solution

- Local temperature : 30°C

- pH: 8 on the control

- pH: 10 in both test tubes

- Observation of larvae development after 12 hours

PRINCIPAL RESULTS

- Larvae density has correspondingly raised with the raise
of temperature

- Development slowed down in both test tubes compared
with the control

- Larvae develop fast during rainy season

CONCLUSIONS

We can stop mosquito larvae development by adding Neem
extract into breeding sites.

Global warming make anopheles more numerous
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Influence of traffic on the air quality

Students: Vincent Delvigne, Jordi Langen, Tom Ouwehand, Daan van Put, Jan Pieter Snoeij, Bas Wilbers

Teacher : Ms Wooning and Mr Van Asseldonk

School: College De Heemlanden, Houten, the Netherlands

ABSTRACT

We have studied the quality of the air around Houten, a
village in the Netherlands. We have decided to focus our re-
search on the influence of traffic on the air quality. We have
used the concentration of particulate matter (PM10), NO,
and SO, in the air as indicators of the pollution. We have
also examined the effects of these exhaust gasses on the hu-
man health. Our hypothesis was that during rush hour there
is a higher concentration of particulate matter.

Furthermore, we had an interview with the chairman of the
Dutch cyclist federation. This organization has tested the
levels of pollution in Houten. They measured the concentra-
tion of particulate matter in the air on different cycling paths
throughout Houten.

Furthermore we held a survey about the means of transpor-
tation of teachers at our school.?
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The purpose of our experiments was to comprehend the
influence of traffic on the air quality, how much our teach-
ers contribute to the pollution, to what amount of dirty air
cyclists are exposed and what the effects of the pollution are
on our health.

RESEARCH QUESTION AND HYPOTHESIS

The air quality is an important issue everywhere on Earth.
Especially in densely populated areas the air quality is a
great problem. Our school, College de Heemlanden, is in
Houten, a small town in The Netherlands near a crossing of
two highways. There is much traffic and we are exposed to
the gasses they produce on a daily basis.

We live in a place where the air pollution is very bad. Since
most of the students are going to school by bicycle during
rush hour of the highways, we are curious about the concen-
trations of these gasses we inhale.
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So our research question was : What is the influence
of traffic on the air quality?

We also wanted to know what the effects are on our
health. Secondly we assumed our teachers contribute
to the pollution and we wanted to know how much
they do so.

MATERIALS AND METHOD

For the research about the air quality we used data of
the Dutch institute for health and the environment, the
RIVM.. Because the weather influences the concentra-
tions of gasses and PM10 in the air we used data of
days on which there was no strong wind nor no wind
at all and when it did not rain. For the weather we
used data of the Dutch meteorological institute, the
KNMI.

From the site of the RIVM you can retrieve data from
1991. They measure different gasses like NO,, SO,
and particulate matter (PM10) every hour. We used
measurements from 2006 because this was the closest
year with all data available. We also had to choose
what data we were going to use, from which measure
point.. We chose Eindhoven because it is a big city
relatively close to Houten, and the air quality data
from the RIVM was measured there, as well as the
weather.

To investigate the contribution of our teachers to the
air pollution we surveyed our teachers. We had them
answer the following questions:

- How many times a week do you go to school?

- How far away from school do you live?

- What kind of transport do you use to go to school?

With this data we have calculated the amount of
particulate matter and NO, the teachers produce while
travelling to work.

The Dutch cyclists federation crosses the whole
country to study the air quality that cyclists are ex-
posed to. The cyclists federation also came to Houten
to measure the air quality on different paths in the

city.

There methodology is as follows. One cyclist rides
through the city with a measurement device on his
back and one car, equipped with the same device,
drives different routes. After the measurements the
results can be compared to each other to see what the
difference is between a cyclist and someone in a car.

To study the effects on the human health we used
multiple sources with data of the effects of NO,, SO,,
Particulate matter and Ozone (O,).

DATA SUMMARY

Particulate master (PM10)
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ANALYSIS AND RESULTS
Influence of traffic on the air quality:

- A great part of the air pollution is caused by traffic.

- The traffic mainly exhausts NO,, SO, and particulate
matter (PM10).

- With this study we want to determine what the effect of
these three substances is on the air quality. We did this by
checking if there is a higher concentration of NO,, SO,
and PM10 at the moments that there is a lot of traffic on
the road.

The concentration of PM10 is shown in diagram 1. From
PM10 we could only obtain measurements of a whole day,
not of single hours. Therefore we had data of the average
exhaust of PM10 per day. In the diagram you can clearly

see that the concentration of particulate matter at the end of
the week is much higher than it is at the begin of the week.
The weekday traffic exhausts the particulate matter and that
causes the increasing concentration of particulate matter dur-
ing the weekdays. In the weekend there is much less traffic
so the exhaust of particulate matter is lower than on a week-
day and the concentration of particulate matter is decreasing.

From Monday to Friday the concentration increases, exclud-
ing Thursday. We think that is because Wednesday is a day
many people do not work or work shorter. That is why there
is less traffic on the roads resulting in less traffic jams. So
on this day there is less exhaust of particulate matter which
causes the lower concentration on Thursday. Particular mat-
ter is a substance that does not disappear immediately when
there is no traffic. It always stays for some time. It is clearly
shown that the weekday work traffic has a great influence on
the concentration of particulate matter.

The concentration of NO, is shown in diagram 3. The mea-
surements are performed hourly. On the X-axis the time is
shown and the Y-axis shows the concentration of NO,.

Each day of the week is shown with a different line type.

In this graph you can clearly see that there is a huge dif-
ferent between the exhaust of NO, during rush hours and
when there is no rush hour. In the Netherlands rush hour is
around nine o’clock in the morning. A lot of people go to
their work by car. You can see that the concentration of NO,
increases enormously around that time. As soon as everyone
has arrived at work the concentration immediately starts

to decrease. Between six o’clock and eight o’clock there is
another period of extensive traffic. At this time the concen-
tration also peaks. In the weekend less people work, so the
lines in the graphs of Saturday and Sunday are the only two
lines where there hardly are any peaks.

The concentration of SO, is shown in diagram 2. The mea-
surements we have used are obtained every hour. On the
X-axis the time is shown and the Y-axis shows the concentra-
tion of SO,. Each day of the week is shown with a differ-

ent line type. In this graph the peaks are less clear around
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Substance | Total emission Average Amount of
each week  [concentration| produced
polluted air
PM10 3,8:108 g 41 pg /m’ 9,2:106 m?
NO, 5,5-108 pg 40 pug /m’ 1,4-107 m?

9 o’clock in the morning and 6 in the evening. Still, there

is a clear difference between day and night. The average
concentration SO, between 10 am and 10 pm is a lot higher
than between 10 pm and 10 am. It also becomes clear in this
graph that the concentration is higher when there is more
traffic on the roads.

The data of the cyclists federation is not yet processed so we
could not use it in this report.

The Studie among our teachers:
41% of the teachers travel to work by car or motorcycle,
15% of them travel less then ten kilometers to get to school.

Relatively many teachers use a bicycle as a means of trans-
portation to get to school.

With the data of the distances the teachers travel by car to
school and back home, we have calculated the amount of
NO, and particulate matter caused by this traffic.

Each week our teachers drive 7500 km to school and back
home. From an average amount of particulate matter and
NO, that is exhausted each kilometre by traffic, we can
calculate the amount of particulate matter and NO, that is
exhausted by the commuter traffic. By combining this to the
average concentrations, we have calculated that our teachers
pollute weekly 9.2 million m? air.
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We want to show that travelling to work by car, especially

little distances, is bad for the environment and our health.

Effects of the pollution on the human health:

- Not all exhaust gasses are harmful. The three most dan-
gerous are particulate matter, NO, and SO,.

- O, (ozone) is not a direct exhaust gas, but is being
formed from exhaust gasses and is also a result of the
motorised traffic.

Effects of particulate matter:

- Breathing large amounts of particulate matter causes
irritation of the lungs. For people who suffer lungs- or
heart disease it can lead to death. The amount of deaths a
year because of acute exposure to particulate matter, for
example when bicycling behind a car, is 1700.

- Besides that there are 18.100 deaths a year because of
long exposure to particulate matter.

Effects of NO,:

Nitrogen dioxide itself is not very harmful, but it can cause
hyperventilating. Nitrogen dioxide reacts with other sub-
stances and forms Ozone, which is very harmful. Nitrogen
dioxide in the air can be converted to other substances which
dissolve in rain and so cause acid rain.

Effects of SO,:

Sulphur dioxide is a less dangerous exhaust gas. The gas
starts to begin harmful at concentrations above 250 pg/m?.
It mostly causes breathing problems at people with asthma
during acute exposure to SO,.

Effects of Ozone (O,):

Ozone is like the other substances only harmful at high
concentrations. Ozone starts being harmful above 150 pg/m?.
Ozone can cause migraine. Yearly in the Netherlands 1800
people die due to the effects of acute exposure to ozone.

CONCLUSIONS

On weekdays the PM10 concentration increases due to
traffic. (Particulate matter accumulates as the working week
proceeds. In the weekends PM10 concentrations decreases
because there is less traffic.

The NO, concentrations peaks at the rush hours, which is
most likely caused by the increase in traffic during these
hours.

During the day SO, reaches higher concentration than at
night, when there are hardly cars on the road.

We have clearly shown that concentrations of car emission
products are higher during the rush hours. We can safely
conclude that traffic causes a large part of the pollution.
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DISCUSSION
Our investigation turned out quite well. We found some quite
shocking results, but they were as expected so that is good.

The investigation could be improved by using measurement
data from different locations in stead of doing this investiga-
tion on a specific measure spot but that would have taken to
long.
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Environment and health in and around Maastricht,

the Netherlands

Students: A project of class G3B

School: Sint- Maartenscollege, Maastricht, the Netherlands
Mentor: Drs. Ir. V.E.J.W. Boumans
ABSTRACT

Our home town Maastricht, the Netherlands is localized

in the heart of one of the most industrialized regions in

the world. The purpose of our project is to investigate the
influence of air pollution on the health of the inhabitants

of Maastricht, in particular the youth. We hypothesize that
there is a correlation between the degree of air pollution and
heath parameters such as pulmonary function. We mea-
sured the aerosol optical density near our school which is
located within 250 meters of a major highway crossing in
Maastricht. Furthermore we studied the data obtained in a
recent study by the Maastricht University on the relationship
between ambient particulate matter and pulmonary function
in children.

Our analysis shows (1) that there are different methods to
analyze our pollution with particulate matter and (2) that PM
composition, specifically oxygen radical formation by PM is
influencing the lung function of children.

INTRODUCTION

Our home town Maastricht is localized in one of the most in-
dustrialized regions of the world. To the East and South there
are the German Ruhr and the Belgian Wallonia regions with
heavy traditional chemical industries. To the North SABIC
and DSM are two chemical industries. Furthermore, the city
of Maastricht is crossed by the A2, one of the most busy
highways in Western Europe. Maastricht lies in the valley of
the river Maas which is another factor potentially contribut-
ing to a high degree of air pollution.

The purpose of our project is to investigate the influence

of air pollution in the health of the inhabitants of Maas-
tricht, in particular the youth. We hypothesize that there is

a correlation between the degree of air pollution and health
parameters such as pulmonary function. Previous studies in
other parts of the world have focused on the association of
particulate air pollution and diseases of the heart and lungs
(Dochery et al., 1993, Samet et al., 2000). These studies
showed an association of adverse health effects and degree
of air pollution. Furthermore there are several groups at an
increased risk of adverse heath effects from particulate air
pollution among which are children (Ulrich et al., 2002).
Our approach in this project consists of the following ele-
ments: (1) we collect data provided by the industries on
their air pollution; (2) we measured aerosol optical density
near our school which is located within 250 meters of the
A2 highway and (3) we studied the data obtained in a recent
investigation by the Maastricht University on the relationship
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between ambient particulate matter and pulmonary func-
tion in children (Hogervorst et al., 2006). At this stage of the
project we can report on elements (2) and (3).

MATERIALS AND METHODS

1. Aerosol optical density (AOD) measurement

In the periods March/April 2007 and October/December
2007 we measured the AOD near our school using the
GLOBE sun photometer method. Briefly the photometer
measures the absorption and scatter of light with a certain
wavelength by the aerosols.

The optical density (atot) is the sum of the Rayleigh scatter
(arayleigh) the ozon absorption (aozon) and the absorption
and scatter by aerosols (aaerosol). The a aerosol is deter-
mined with a photometer that measured the voltage of a light
sensitive photo cell according to the Lambert-Beer law. For a
detailed description see www.knmi.nl/globe.

2. Selection of study locations

Six primary schools in the city of Maastricht (the Nether-
lands) were selected as ambient PM sampling locations.
These schools were selected on the basis of traffic intensity
in the immediate surroundings of the school. In order to ob-
tain a considerable range in traffic intensity, 2 schools were
chosen near the A2 highway, which traverses the city and
along which 45,000 vehicles pass per 24 h, of which 13.1%
are heavy load traffic. Further, two schools with moder-

ate traffic intensity in or near the center of the city and two
schools in the outskirts of the city with low traffic intensity
were selected. Traffic intensity within 250 m of the sampling
location thus ranged from 3400 to 45,000 vehicles per 24 h.
The relative contribution of heavy load traffic ranged from 2
to 14.5%.

Table 1 shows the traffic density for the 6 locations.

3. Measurement of particulate matter

PM Sampling

TSP and PM 10 were sampled with a high volume sampler
G1200 (Sierra-Andersen, Atlanta, GA), respectively with and
without a 10-pum inlet, at a flow of 800 L/min. PM2.5 was
sampled with a Digitel DHA 80 pump (Digitel Elektronik
AG, Hegnau, Switzerland) at 500 L/min. At the playgrounds
of each school, TSP, PM10, and PM2.5 were sampled on 4
days from 8.00 a.m. till 4.00 p.m. The samples were taken
on days without precipitation and when the wind direction
was westerly, which is the prevailing wind direction in the
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TABLE 1. Description of Traffic Intensity at the Six Sampling Locations in Maastricht (the Netherlands)

Traffic intensity
within 250 m
(nof motorized

Traffic intensity
at 250-500 m
(nof motorized

Heavy load traffic
within 250 m (% of
nof motorized

Heavy load traffic
at 250-500 m (% of
nof motorized

Location vehicles/24 h) vehicles/24 h) vehicles/24 h) vehicles/24 h)
1 45,000 a 131 a
2 9500 45,000 10.0 13.1
3 5700 a 14.5 a
4 a 37,800 a 6.5
5 6100 a 9.0 a
6 3400 a 2.0 a

sNot applicable.

region. Before sampling, the filters (glass fiber for TSP
and PM 10, quartz fiber for PM2.5 from Whatman,
Maidstone, UK) were weighed on a microbalance.
After sampling, the filters were dried at 37°C for 24 h.
Presampling mass was subtracted from postsampling
mass to obtain mass concentration values for TSP,
PM10 and PM2.5.

The filters were used to determine the generation of
reactive oxygen species (ROS) by means of electron
spin resonance. For technical details see Hogervorst et
al., 2006.

4. Lung function measurements

The medical ethics committee of the Maastricht
University hospital approved the study design. All 651
children in the age of 8 to 13 y (all students in the top
4 school grades) attending the 6 participating schools
were invited to undergo spirometry with Vitalograph
2120 hand-held pneumotachographs (Vandeputte
Medical B.V., Niecuwegein, the Netherlands). The
reason for choosing this group of children is that these
children are at least 8 y of age, which is a prerequisite
for producing reliable spirometric test results (de Har-
tog et al., 1997). The parents of 429 children gave writ-
ten informed consent for their children’s participation.
In their classrooms, children were plenary instructed
to perform the spirometric test and again individually
immediately before the test. They were instructed and
stimulated to perform maximal expiration maneuvers
after maximal inhalation while seated. The actual mea-
surements did not take place in the classroom, but in a
quiet other room. Forced expiratory volume in second
1 (FEV1), forced vital capacity (FVC), and forced ex-
piratory flow at 50% of FVC (FEF50%) were recorded
from three maneuvers

RESULTS

1. AOD measurements

Figure 1 gives the AOD for green and red light on the
various days of measurement in 2007. Figure 2 gives
the differences between the green and the red light for
these measurements. The data show a larger AOD for

the measurement in the March/April 2007 period than in the
October/December period. Furthermore, the scatter in the
data in the March/April period is much larger than in the
October/December period. These data may imply that the
data in the October/December period were more accurate al-
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TABLE 3. Average Predicted Values and Absolute Values (in Parentheses)of FEV1, FVC, and FEF50% for the

Total Study Population (n = 342) and per School in Maastricht (the Netherlands), 2002

Average Location 1 Location 2 Location 3 Location 4 Location 5 Location 6

FEV1% (L) 86.5 (2.10) 86.8 (1.94) 89.1 (2.18) 84.5 (2.07) 88.0 (2.16) 86.2 (2.15) 85.5 (2.06)

SD 10.3 (0.43) 11.5 (0.39) 9.4 (0.42) 10.5 (0.41) 9.6 (0.39) 10.7 (0.46) 9.9 (0.51)
FVC% (L) 93.4 (2.45) 92.1 (2.23) 98.3 (2.66) 91.6 (2.43) 94.7 (2.51) 91.8 (2.46) 93.2 (2.42)

SD 11.1 (0.51) 14.0 (0.46) 10.6 (0.55) 10.5 (0.47) 10.8 (0.46) 10.9 (0.55) 8.9 (0.52)
2:5550%% 95.4 (2.71) 92.6 (2.54) 94.1 (2.79) 94.2 (2.66) 99.9 (2.84) 99.0 (2.80) 91.2 (2.60)

SD 24.3 (0.75) 22.7 (0.65) 22.5(0.77) 24.2 (0.71) 24.8 (0.73) 25.8 (0.78) 24.6 (0.87)

Note. Locations in order of decreasing traffic intensity.

though we can not exclude that the weather conditions (wind,
clouds) were more variable in the March/April period.

2. PM mass concentration and radical-generating capacity
Table 2 shows the PM mass concentration and the radical
generating capacity of OM at the six schools in the order of
decreasing traffic intensity.

In table 3 the average lung function indices are shown per
school. There were no significant differences in lung function
indices between the locations. No trend of decreasing long
function from the most traffic intense location to the least
traffic intense location could be established. However, the
radical generating capacity of PM2,5 per cubic meter of air
correlated negatively and significantly with FEV.

DISCUSSION

Our analysis allows the following conclusions: (1) there are
different methods to analyze air pollution with particulate
matter and (2) PM composition, specifically oxygen radical

generation by PM is influencing lung function of children.
The first conclusion was based on our own measurement

of aerosol density of the air near our school. As part of

the GLOBE program we made photometer analysis of the
aerosol optical density. The data show that particularly the
October/December 2007 results were constant. Probably we
were more experienced with the measurements during this
second period. The other method for the determining PM
values in the Maastricht region was used by Hogervorst et

al. (2006). The 2 methods cannot be directly compared since
they measure different aspects of particulate matter pollution.
The second conclusion is based upon the study by Hoger-
vorst et al. (2006). These investigations were the first to
show that in a population an association could be shown
between radical-generating capacity of PM and human lung
function. Another important finding from that study is that
particularly the finer size fractions (PM2,5) were negatively
associated with lung function in relation to radical generating
capacity. Other epidemiological studies have shown PM2,5
to be more harmful than more coarse particles (Diociaiuti
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etal., 2001, Huang et al., 2003, Li et al., 2003). This can be
explained by the fact that fine particles penetrate deeper into
the lungs and also by differences in the chemical composi-
tion of different size factions.
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The future of Coastal Cod (Gadus morhua) in the region
of Salten in northern Norway under influence of global
warming and persistent organic pollution

Students: Kristine Iversen, Astrid Landstad, Ingrid Anthonsen, Marianne Holsmo and Mathias Thorshaug

School: Bodg videregaende skole Norway

This study is our consideration of the future of Coastal Cod
in our region. This report was motivated by the competition
announced by the Norwegian Centre for Science Education.
In order to reach the defined learning skills for the Science
of Nature in our scool, we have chosen to examine the future
of Coastal Cod in Salten under influence by environmental
poison and global warming. Through this task we have been
able to learn and understand more about global warming,
pollution and how it may influence the local food supply
from the sea.

In the text below we ask the important question: How is the
future for Coastal Cod? We have examined and measured six
different individuals of this species in Salten. The length and
weight of each fish was measured, and used to calculate the
condition factor. This factor is an indicator of the health of

the individuals. We sent filet from five of the six codfish to
the Norwegian Institute for Air Research. They measured the
level of environmental toxins. The results are not ready yet,
but will be used in the project Global POP.

Our individuals of fish seem to be in good condition, but will
this state continue for the local population of Coastal Cod?

We and other scientists have to make further measurements
and studies. Some years from now, the arctic fish species
may have a lower condition factor and begin to seek colder
territories because of warmer temperature of the sea. Atlantic
Cod and Coastal Cod are among of the most abundant and
important fish populations in the world. Maybe, we will end
up losing these populations that have given food to our na-
tion for ages.
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Students: Ingrid Andersen Eidsvaag and Liv Sofie Hallaraker Utveer

School: Bergen katedralsko