From falling rain
to watershed study
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Precipitations









Where is that water going ?

Where is that water coming from ?



Rain falling into water












Rain falling on land
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Runoff


















Infiltration
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Infiltration

Water table




Rain falling on urban zones









Wetlands
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MARSH MARIGOLD

Characteristics of Marsh

Marigold

Common Marsh Marigold
MName:

Scientific  Caltha palustris
MName:

Appropriate
for: Natlve Lardens

Shoreline

Stahilization
Height: 18 Inches
Type of Flower/Forh
plant:
Color of ellow _ : _
hloom: Phow courtesy of Washington Consersation District
Blooms May to June :
from: Marsh Marigold
Sun Full sun to full

Exposure: shade
Soil Wet to partial
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Water collects In
varlous places
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Everything seems perfect !

BUT...
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Arrétés de catastrophe naturelle
"inondation et coulée de boue" de 1982 a aoiit 2003

Arrérés “incndation et coulés de boue®
W 5 améiss ol plus | 416569
W 4 andles (3581 )
B 3 amdles [ E ]
2 amdliés [ Ea0) MEDD ! DPPR S SDPPFM 14103



Some people can be very affected
by too much rain

Some people can be affected
by too much rain falling far from
where they are living






Watershed



Limite topographique du partage des eaux




Interfluve

Drainage Divide

Mouth Main Stream
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Watershed divides
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Ligne de Partage des Eaux

Méditerranée Atlantique







In our region
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Scale 1 : 3000 000
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Scale 1 : 3000 000
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Scale 1 : 3000 000













La Vesle
Length =130 km = 80 miles
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Scale 1 : 3000 000
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GPS Measurement

Protocol

Purpose
To determine the latitude, longitude, and
elgvation of your school and of all your GLOBE

E1tes

Overview

The GPS receiver will be used to determine the
latitude, longitude and elevation of your school
or of your GLOEE sites.

Stwdent Outcomes
Science Concepis
Earth and Space Sciences
Earth materialz have different physical
propertics (magnetism).
Phyzsical Science
Pozition of an object can be described by
locating it relative to another chject.
Materials have meamirable properties
(roagnetizm),
Magnets attract and repel each other.
Geography
Tools and technelogies have distinct
characteristics and capahilities.
Uze appropriate geographic tools.
Latitude and longitude may be
digplayed on maps.
Scientific Inquiry Abilities
Uzing a GPS peceiver to determine latitude
and longitude
Uzing a compass to determine troe north
and zouth
Identify an=werable questions
Diesign and conduct scientific
investigatons.
Usze appropriate mathematics to analyze
data.

Time

15 mimutes to: 60 minutes per site

Level
All

Fregquency

Once per site

Marterials and Tools
GPS receiver
Magnetic compass
Tape measure
Pencil or pen
GPS Protocel Data Sheet
Offzet GES Work Sheet

Freparation

Determine locations to be visited. Bring GBS
umnit, data sheets, and pen or peneil to feld sites.
Identify sites where GPS location measurement
izmot ];;-a:ussﬂ:-h: beeause the signal is blocked. For
there sites, compass, measuring tape, and Offset
GP5 Diata Work Sheet should be also bronght.

Prereguisites

MNone
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Around 1500 km?




Potamology



Precipitations



Precipitation Protocols

Purpose

To determme the amount of moistare input to
the local eoodronment by messnnng main and
snowfall and to measure the pH of precipits-
hom

Overview

Studento use & £xin gauge and g enowboard to
measure the daily amount of precipitation thar
haz ocenrred. Stodents measnce the depth and
rain equivalent of each days swovr and of the to-
tal smowpack. Special pH measuring technigues
fos precipitation are wsed to determine the piH
of tain and melted snaow.

Student Outcomes
Stadents will understand that precipitation is
measured in depth and this depth is assumed 1o
spply 1o 2 lasge area, that precipitation has 2 pH
that can vary, and that snow is sn inpat of water
to the surtace just like rain and each snowfallis
equiralent fo some amount of rankall.
Seience Concepls
Earth and Space Science
Weather can be described by quantitative
measurements:
Weather changes from day to day and
over the seasons.
Weather vares oo local, regional, and
global spatial scales,
Precapitation forms by condensation of
water vapor in the simosphere.
Physical Science

M aterials mos: m difenent states

Geogragphy
The nature snd extent of precipitation
affects the charactenstics of the
phyzacal geographie system.
Scientific Inguirg Ablities
Use 2 ram gauge to measece rainfall and
rxin equiralent of snow.
Use pH paper, pen. of meter o measore
gt

Use meter sticks to measure snowr depth.

ldentify answerable questions.

Design and conduct scientibe
imvestigations

Use spproposts mathematics to-anabze
data.

Dievelop descripiions and explanations
wimg evidemos.

Becognize and analyze altemative
snplanations.

Communicate proceduses and
enplanations.

Time

In the Beld: 5 mmutes for raim,
10-15 minutes for snow

In the lab: 5 minwbes for snow ram equivalent
5 minmtes for pH

Mantenance: 10 minutes wreekly for cleamng
the rain gauge

Level

All

Freguency

Dhaily within one hoar of local solar noon

fMaterials and Tools
Instaliad rain gauge
Snowiboard
Clean contaimers for pH samples 100 ml or
larger
Two or three containess for tnow ssmples
Carpentec’t level
Meter stick
pH papec OR meter and pH buffars
Zalt znd salt card or tweezers
Samplng jar wath lid
300 mL beakers or cups
Tereezers
Shirring rods or spoon
Latex gloves
Atmosphere Investization Dara Shest
Distilled water for cleaning rain gauge
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Flow discharge






Ce procédé est le plus simple de tous. On
choisit une partie ou la riviere est droite et
réguliere en largeur et profondeur, c'est-a-
dire ayant l'aspect d'un canal. On s'assure de
la section de cette riviere, c'est-a-dire largeur
et profondeur d'eau.




2,50 m



Sur la partie droite de la riviere, on mesure
une longueur de 10 a 20 metres et la vitesse
d'écoulement d'eau en y jetant un corps
flottant, morceau de bois ou meéme, de
préférence, une bouteille presque pleine de
facon que ce flotteur plongeant dans I'eau
donne la vitesse moyenne du cours d'eau et
non pas la vitesse de la surface, supérieure a
la vitesse moyenne.



/
:










Mais la vitesse de 1'eau sur les cotés et au fond
est inférieure a celle de la surface ou au
milieu. Il faut donc répéter les essais de
vitesse, ne jamais les faire dans un coude et
prendre seulement 80% du résultat
théorique.

Débit

section de la riviere X vitesse mesureée X 80%



Exemple pour notre riviere : si le flotteur
donne une vitesse de 0,80 m par seconde, on
aura :

Débit = 2,50 x 0,50 x 0,80 x 80/100
= 0,8 m?¥/s



Flow discharge near the Vesle source
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Flow discharge along the Vesle river




Along the Vesle river in 1977
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Trouble in a watershed



Floods
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B risque fort
risque moyen
risque faible
risque tres faible

Charleville-Mézieres

Hazard forecas;t-



de0 305 m

de05 31 m
ded13a2m

B plus de 2 m

Hauteurs de submersion

Charleville-Mézigres

999 m3/s

The 29" of January 2001

Flood forecast
Flow discharge



Runoff pollution
Leaching









Acquisition
of a satellite image



Analyse des couleurs




False colours



Analyse des couleurs Restitution des couleurs

Plein écran Plemn ecran

Trois

shotophares
ETEETTA

d'un pixel de
V=14% | I"écran




Analyse des couleurs

Plein écran

M= 413 |
LY=41% |

Restitution des couleurs

[y— 375 |
¥=37%

Plein écran

Trois
photophores
d'un pixel de
I'écran




Analyse des couleurs Restitution des couleurs

Plein écran Plein écran

e Tiois
FI= 207 B= 17% photophores
RS - d'un pixel de
| W= 22% i V= 20% || I'écran

b- 22%
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Champagne-Ardenne region

Arable farming region
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Crétace superieir
Crétace inférieur

Eocéne

EST

Cligocéne



Crétacs sup.
Crétacé inl.
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Ju rassique inl.







Rendement en blé tendre (qx/ha) Rendement en orge de printemps (qx/ha)
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Occupation du sol

B 1issu urbain

W Tissu urbain discontinu
Terres arables

| Prairies

B Forets

| Vignes

[ Craies de Champagne






Nitrate Protocol

Furpoze

To measure the mitrate-nitrogen (MO 1) of water

Chvandew

Studemts will uses 8 nitrate kot to measure the
nutrate-mitragen in the waber at their bydrology
cite. The emact procedure depends on the
imstroctions m the nitrate lot used.

Student Ouicomes
Students will learn to,
- use o miteate kit
- emamine reasons for chamges in the nitrate of
a water body;
- communicate project resulis with other
GLOBE schools;
- collaborate with other GLOEE schools
[within ywour coumtry or other countries);

and
- thare observations by submitting data to the
GLOBE archive.

Science Concepls
Earth and Space Srismce
Exch element moves among different resenvoics
[biosphere, lithosphere, atmosphere,
byrdrasphere).
Earth materials are solid socks, soils, water and
the atmosphere.
Water is & cobrent.
Phyrical Srismces
Olbjects have oheervable properties.
Life Scismces
Organizms can only merrve in eoviromTnents
vrhere their neads are met.
Earth has many different envvirooments that
support different combinations of organismes.
Oeganizms change the emAronment in which
they live.
Huomans can change natoral eovironments.
All orgarisms must be ahle to obtam and
uze recouscss while living in a constantly
chenging emvironment.
Scizntific inguiry Abiities
Use a chemical test kit to measre nitrates.
Identify answerable questions.
Design and conduet scientifie mrrestigations.
Use sppropriate mathematics to analyze data.

Develop descriptions and explanations using
evidencs.
Recognoize snd analyze alternatore
enplanations.
Communicate procedures and explanations.
Time
20 minutes for nitrate test
Cuality Contral Procedure: 20 minntes

Level
Widdls and Advenced

Freguency
Weekly
Cuality control every & months

Matenalz and Tocls
Mitrate Test Fit (if you have salt or brackish
water, be cwre to use an appropraate test
lat)
Nitraze Protocel Fisld Guide
Hydmlopy Quality Control Shaer
Hydrolopy Invertigation Data Sheet
Cloch or wateh
Latex gloves
Goggles
Zurgeal mask (if using powdered reagents)
Distilled water
For Quality Control Procedure, the above
pluas:
- Quality Conerol Procedure Fiold Guide
- Quality Control Procedure Data Sheet
- Mahing the I ppm Mitrate Standard Lak
Guide
- Standard nitrate sohution {1000 mg/L
mitrate-nitrogen)
- Equipment depends on how the
standard is made (see Making the 2 ppm.
Nitrate Standard Lab Guids)
Freparation
Suggested activity: Practicing Your Profocols,
Mitrage Protocol (e-guide omly)
Frerequizies
Driseunssion of the differences among mitrate,
oetrate-mtrogen, and mitete
Discussion of safety procedures when using
chemical tess bats.
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Groundwaters quality
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Occupation du sol

B Tissu urbain

W Tissu urbain discontinu
Terres arables

I Prairies

B rorets

B vignes

[ Craies de Champagne

o L] ]
e e



18852002

2200 2512002

110452001

18/6/1998 Bi11/19949 30352001 221812002

754

65
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85
651

55 21411998 21091995 A/312001 1812002

NO; en mg/L measured from 1998 untill 2003
European Community maximum value for drinking water: 50 mg/L




@ More than 50 mg/L
OFrom 40 to 50 mg/L
OFrom 20 to 40 mg/L
s | OFrom 10 to 20 mg/L

3 @ Less than 10 mg/L
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GIS






Where is that water
coming from ?



Evaporation
Evapotranspiration
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Water vapour
rises Into the
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Condensation
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Cloud formation



. du noyau de condensation a la goutte d’eau







Mission USA - Canada : CloudSat
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Mission USA - France : CALIPSO
Cloud Aerosol Lidar and Infrared
Pathfinder Satellite Observations




06 Dec 3 (337) 11:15:52UTC | 1A-ALUX | FirstLook Time 12:22:51 1.2:19:40 | Lat 62.7 51.5 | Lon 4.1 106



The whole water cycle
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Le cycle de |'eau

=T

Evapotranspiration

Ewaporation
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*en milliards de malan
fannee moyenne pour la France)









