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What is SERVIR




SERVIR

A flagship NASA-USAID project to improve environmental
management and resilience to climate change by strengthening the
capacity of governments and other key stakeholders to integrate
earth observation information and geospatial technologies into
development decision-making




What SERVIR Does

 |dentify needs in SERVIR regions

» Link science products from US institutions e T TR
to meet those needs through improved (» N
access to data, models, online maps, and = | | = D
visualizations Pl S

 Build capacity of regional institutions,
stakeholders, and young professionals

« Strengthen partnerships and foster
collaboration across SERVIR network




The SERVIR Network
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Bridging Science with End User
Needs Through Applied Sciences

Courtesy: alifayre



Why NASA?
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Why NASA?

Goal 3A: Study Earth from space to
advance scientific understanding and
meet societal needs



NASA Earth Science Missions

andsat
ACRIMSAT

GRACE (2)

Suomi NPP
CALIPSO

4/,\7\7_ /@ .' LDCM (Now Landsat 8)




NASA Earth Science Missions
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International Boundary
from Space: Landsat
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SERVIR In Action




The People...

SERVIR Summit 20712



Aligning With GEO:
SERVIR Thematic Areas

e Agriculture
e Biodiversity
e Climate

* Disasters
* Ecosystems
* Energy

e Health
e Water
e Weather




SERVIR Science Applications for Decision Making
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Africa SERVIR-Africa @RCMRD

REGIONAL CENTRE FOR MAPPING 7
OF RESOURCES FOR DEVELOPMENT S
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To be a premier Centre of Excellence in provision
of Geo-information services.

@l«l‘ %%-ﬂ//

{0 promote sustainable development through generation,
sapplication and dissemination of geo-information and
allied ICT Services and products in the
Member States and beyond.
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CREST Hydrologic Model

« SERVIR implemented NASA’'s
CREST hydrologic model, satellite
data, and local information to provide
streamflow and flood conditions
throughout East Africa.

* As a result, Kenyan Government
requested CREST monitoring of 850
high-risk locations in the country.

« Other countries in the region are now
soliciting CREST training from NASA.

“The biggest problem we have is lack of data. When
someone, like SERVIR-Africa comes along to help
us out it is very good because we have been
missing floods.”
Simintei Kooke
Deputy Director of Water Resources,
Kenya Ministry of Water and Irrigation



CREST Viewer
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» SERVIR-Africa has generated historic hydrologic model runs, is running the model in near

real time and is working on getting the seasonal forecasts in a few months.

* The CREST Viewer enables the district water resources managers a quick view of the
streamflow at their point of interest, and enables them to view it in historic context.

Time Plot View
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CREST Mobile

SERVIR has adapted CREST
model products to fit the mobile
needs.

CREST Models
can run

On all I0S and
Android devices.
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CREST Flood Mapping Tool

* Flood mapping tool is an offshoot of collaborative work with FEWS NET. RCMRD developed
an ArcGIS plugin extension from a variety of FEWS NET scripts.

e RCMRD then developed it into a stand alone tool, which translates the hydrologic model
product (streamflow) into a better visualization and decision making tool.

 The request for such a stand alone tool came from the Kenya Department of Water
Resources. Under flooding conditions, the streamflow from the model can be visualized in
the form of spatial flooding extent using this tool.
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Biodiversity Tools

Mapping of spatial distribution of selected species in Kenya and neighboring
countries based on the National Museums Kenya occurrence data
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“We cannot direct the future until we discover what we have at present. The tools
produced in this project have given us a better understanding of where things are (flora

and fauna) and where they might be in future.”
--Lucy Waruingi, African Conservation Centre (ACC) Executive Director



Frost Monitoring and Early Warning SE VciR
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* InKenya, as with many other

countries in Africa, frost damages
o are a significant threat to
e e agriculture.

the above mentioned date. The
map was derived from MODIS

night time Land Surface

emmetn V| e Using satellite datasets, SERVIR

oject
Earth Observation (EO) to help

g has put together a system for
| i early detection of frost and for
- damaged area assessment. Next
- SERVIRE o .
| oo | phases will include near real time

temperature observations and
forecasts of frost areas.

e This information is in high
demand from agricultural
insurance companies and farmers




Land Use and Land Use Change

for Greenhouse Gas Emissions Inventory

* SERVIR is working in collaboration with another USAID funded activity, the US EPA effort
on greenhouse emissions inventory effort with UNFCCC. The GHG emissions inventory
depends on high quality land use land use change maps.

* SERVIR is working on providing consistent, reliable, relevant land use land use change
information by harmonizing data compilation at national and regional levels.

* Participating Countries: Botswana, Malawi, Namibia, Rwanda, Tanzania, and Zambia

*\We are using 30m satellite data for assessing the land cover change maps in 2000 and
2010. The land cover change statistics will enable us to quantify the changes in
greenhouse gas inventory.

Botswana




Hindu
Kush
Himalaya

SERVIR-Himalaya @ ICIMOD

The International Centre for Integrated = 4 aﬁ"-
Mountain Development (ICII\/IOD)

SERVIR # (G| ORR

| Aregional mountain
knowledge, learning and
enabling centre devoted to
sustainable mountain
development

Information and Knowledge
are prime Commodities of
the Centre

Afghanistan, Bangladesh,
Bhutan, China, India,
Myanmar, Nepal, and
Pakistan

Extends over 3500 km from Afghanistan to
Myanmar and Home to 200 million People




SERVIR-Himalaya -

Theme Areas and Applications

e Enhancing regional
capacity and fostering
regional cooperation

Ecosystem &

Biodiversity o _
e Putting information

and knowledge in
public domain
Air &
Atmosphere e Supporting
development
Disaster & decision-making and
Natural Hazards advancing our
understanding of

mountain system

Agriculture &
Food Security



SERVIR Products, Tools and Services:
Cryosphere & Water

Status of Glaciers in the HKH Region ? -.m w @ * * e imagery £3 ICI I_y_\ oD
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SERVIR Products, Tools and Services:
Disaster & Natural Hazards

POOOO®MM® - o CIMOD

Disaster Risk
Reduction and
Rapid Response
System

National disaster
response st
systems;

WSN based Flash Flood early Warning System in Bangladesh




Damage Assessment of Seti River Flash Flood of 5 May 2012

Between Kot Kaseri and Upallu Dip of Kaski District, Nepal

Damage Assessment of Seti River Flash Flood of 5§ May 2012

Between Jimerbari and Tuse of Kaski District, Nepal
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SERVIR Products, Tools and Services:
Ecosystem & Biodiversity
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SERVIR Products, Tools and Services:
Agriculture & Food Security

Agriculiure Monitoring to Suppori Food Security in Nepal
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SERVIR Products, Tools and Services:
Air & Atmosphere
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SERVIR-Himalaya Outreach

International Symposium

Connecting from Space to Village

Enabling Climate Policy and Actions in the Himalayas
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Meso- SERVIR-Mesoamerica @ CATHALAC

CATHALAC

America

ISSION

Promote sustainable developmentin Latin

America and the Caribbean through applied
research, education, and technology transfer

ISION

A prosperous and sustainable environmentin

Latin America and the Caribbean

-

KR
SERVIR %




Post Disaster Assessments

Depresion Tropical 16

Tormenta Tropical
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Climate Change and Biodiversity <

" -;SEVIR

Critical areas: high species richness and climate change severity
in Central America, Mexico, and Dominican Republic

: 2050s A2 scenario
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Species richness, current
Areas with the top 10 percentile Climate Change
= of species richness per country Severity Index, 2050s

Pushing comfort zone limits
Outside comfort zone

Far outside comfort zone
=~ Critical areas: an intersection of both factors

]

- High species richness, climatic changes pushing comfort zone limits

‘ - High species richness, climatic changes outside comfort zone

oA
S ' - High species richness, climatic changes far outside comfort zone
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SERVIR Mesoamerica: EErir v
What We Do / Monitor

e Atmosphere: Monitoring and modeling
air quality, the weather, modeling
climate change scenarios

e Land: Monitoring (and scenarios) of
land use change, fires, ecosystem
productivity, extreme events, slow-
onset changes

e (Ocean: Monitoring ocean surface
temperature, ocean water quality;
modeling processes contributing to
ocean water quality

@' SERVIR e @ B



Monitoring Cyanobacteria

Outbreaks in Guatemala
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El Salvador Flooding and
Debris Flow
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El Salvador Flooding and
Debris Flow




Improved Weather Forecasting for

Extreme Events

Heavy Rainfall: 13 Oct 2011 WRF run
24-h accumulated precipitation ending
0600 UTC 15 Oct

24-48 hour forecast (below)

24-h CMORPH precipitation (mm) ending 111015/0600V024

T
100 125 150 200 250

CMORPH satellite precipitation (above)




Environmental Complaints System

Dominican Republic

Before

After

Inicio | Reportar i Directorio

Mapas: OpenStreet = Consolidado

Puntos | Coberturas = Categorias

a I

,@u [as) - ,
S Juan deLa Maguans \ ?  Tala de arboles

Yormosd
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@fanma
Tala de drboles
Entre 20 y 25 drboles han sido talados dentro del
darea protegida
Fecha del incidente 18 Sep 2012
Tipo de incidente Extraccién ilegal de

arena
o Lugar del incidente
Direccién Nor-oeste del drea
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Study Abroad Program § y

on CC and Sustainable g\ga HAHuntsville
Development in LAC

Program Components:

« ESS490 Seminar on Climate Chang
and Sustainable Developmentin
Latin America

« ESS 499: UAHuntsville
Undergraduate Research Capstone

Supervised Research Projects
relevant to regional/national climate
change problems

» Field experience

« Spanish Workshop

« Excursions and field trips
« Six undergraduate credits



SERVIR Applied Sciences Team
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Amy Huff

Nadine Laporte

Stephanle Granger Dalia Kirschbaum Aleix Serrat Capdevila

SERVIR




SERVIR Applied Sciences Project Topics

Spanning the Areas of Capacity Building
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WATER RESOURCES MAPPING
Health & Climate Forecasting

Carbon Emissions Reduction (REDD+)

Landslide Forecasting

Drought Prediction

Agricultural Productivity



SERVIR Country Impact
SERVIR Applied Sciences Team

. Current Project

Current Project,
Part of Country

. Training Activity
Only

No Activity



Example Project - SERVIR Applied Sciences Team:

Landslide Hazard Assessment and Forecasting System

Pl — Dalia Kirschbaum (NASA Goddard Space Flight Center)

* Objective: Develop a Mesoamerica landslide hazard forecasting
system using satellite data to assess regional landslide hazards

— Landslide hazard ‘alerts’ can be probabilistically generated using near real-
time and forecasted quantitative precipitation estimates (QPEs)

— Develop a flexible framework so that the landslide hazard forecasting

system is transferable to other regions and can be run at varying spatial
resolutions e com Central American

- SR @ Landslides
Phase 1 — e Phase 2 Ll o ;

Susceptibility and | TRMM rainfall

exposure mapping
* Topography
*Land cover

Calculation of
Rainfall thresholds
« Satellite data

* Rainfall Gauge

* Soil type # * Antecedent
* Lithology Rainfall
* Landslide Inventories « Modeled Soil " L
* Socio-economic data moisture (LIS) : R BN

- population * Estimated soil . . . .

- road networks moisture proxies Use landslide inventories

— compiled at the global scale
Phase 3 Phase 4 Phase 5 ~—~—F 'tO validate model and

Product Development Regional Weather Feasibility test for <y = > Improve perform ance
Near real-time system Forecasting analvsis and Himalava node “'1.%‘_0,_—, W BT el
to 1dentify landslide- uncertamty testing * Data A ¥ £ o
prone regions * Retrospective - assimilation T AT ; &
* Both static and Evaluation of LIS-WRF * establish point of o - ’“
dynamic products * Probability analysis of contacts | B )
from Phases | & 2 near real-time system (ICIMOD) i
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& Mapping Water Resources Visualization System for

Low-lying Deltas

F. Hossain, Tenn Tech: Development of a
hydrologic modeling system that can
routinely predict, map and warn of water-
related vulnerability issues, quantify
hydrologic implications of climate change as
well as provide rapid post-disaster
assessment when needed.

BRAHMAPUTRA-MEGHNA BASINS

1 inhabitants
200 million

Downstrean
inhabitants

» Bangladesh comprises
only 7% of total basin
area.

* Lack of upstream
rainfall/discharge in real-
time limits range to <3day

* Complex dendritic rivers

Forecasting range using GPM/SWOT > 3

21 day forecast is IDEAL
according to Asian Disaster
Preparedness Center

days can potentially improve:
1) Disaster preparedness
2) Short-term agricultural planning.

3) Prevent loss of life/health epidemics CEE.

RGRY/ o=ty

™ SBOUNDARY FLOOD
MANAGEMENT

ansboundary Flooding most
catastrophic” (Bakker, 2010)
International River Basins (IRBs)

Source: Transboundary Freshwater Dispute
Database, Oregon State (Credits: Aaron Wolf)

-
q

) Tennessee Tftih CEE

R CYCLE REMOTE SENSING
S:CAN THEY BE THE ANSWER?

TRMM

GPM

http//gpm.gsfc. nasa.gov

Expected launch- 2020

Q for major rivers every
7-14 days

Expected launch 2014
3 hourly global rainfall

products at 10X10 km scale | Sl :

il Lj Tennessee Tech
'-ﬁ “  UNIVERSITY




Innovative Technologies

 Wireless Sensor Networks
* |nternational Space Station — ISERV

SERVIR &2




Wireless Sensor Networks for Environmental

and Disaster Early Warning Systems

Availability of good ground observations is
vital in any disaster early warning system
and for environmental variables — not
always available in developing countries

‘Configurable’ Swiss Army knife for in-situ
environmental observations — can be
configured to measure any environmental
parameter

Designed as a low-cost system that can be
deployed quickly, requiring minimal long-
term maintenance

Web-based interface to acquire and
visualize real-time environmental data and
disseminate warnings to the general public
via SMS/email/sirens on the ground

] § -k CONNECT
P CONNECT

| S




Bangladesh Flash Flood Early

Warning System Pilot

* Requested by the Center for

Environmental and Geographical ’ ¥ . \ ensor 1
. S 2
Informatlon SyStemS (CEGIS)r Sensor Concentraé‘en;’gensor 3

Bangladesh, and led by SERVIR-HKH, a ATy
Wireless Sensor Network (WSN) based SA WD
flash flood early warning system was
recently installed in Sunamganij, (north-
eastern ) Bangladesh

» System consists of 4 river level sensors
along the length of the Jhalukhali river

* Warnings are sent out to the public via
sirens that are part of the WSN system,
along with SMS-based alerts sent to
emergency managers

* CEGIS is working with the local
community to take responsibility for
and maintain the network

'Concer‘nrato *‘Se n%or 4

Repeater,, n >
’.- L;h £ ] ‘.l
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ISERV: The ISS / SERVIR Environmental Research

and Visualization System

ERVAIY *

-~

 Testbed SERVIR camera on the
International Space Station

 Tasked by SERVIR Hubs

* 4m Spatial Resolution

o 14.5km x 10km field of view

* Visible Spectrum

» Operating since February 2013

February 18, 2013: The Rio San Pablo in Veraguas,
Panama, as it empties into the Golfo de Montijo

ISERV First Light



ISERV Imagery

Malawi




SERVIR Product Catalogue

(DRAFT)

Agricultural M ring Based on Remote Sex 8 { Se
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Training and Capacity Building

e SERVIR End Users

e My Community Our Earth
(MyCOE)/SERVIR Initiative

e NASA DEVELOP @ ICIMOD
* |nternational Space Apps Challenge

SERVIR &2




Capacity Building: SERVIR End Users




MyCOE-SERVIR Initiative

Students & mentors competitively selected;
both receive modest stipends to conduct 6-
month long projects

Building capacity to protect biodiversity
using geospatial technologies.

Strengthening collaboration amongst
universities, government environmental
authorities, and NGOs.

Recently kicked off five rounds of Initiative
Activity in Africa and Asia, with SERVIR
Hubs to organize teams of students with
mentors, totaling 150 participants
worldwide
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NASA DEVELOP @ ICIMOD

Interdisciplinary Student Research Team on

Protected Areas in Bangladesh

Visualize and analyze issues as forest cover

degradation, urban expansion and

fragmentation

 Make use of SERVIR land cover
application

« Use of Landsat, VIIRS, MODIS and
possibly ISERV imagery

« Team with interns from Bangladesh (2),
Nepal (2) and US (1), center lead from
MSFC and coordination with DEVELOP
office Langley

« Effort to take DEVELOP to other countries
In the region




International Space Apps Challenge

“Hackathon”

Young minds come up with solutions to address
global challenges

A% A e A2

L2 APr £V

International Centre for Integrated Mountain Development and
Younglnnovations host NASA International Space Apps Challenge
Kathmandu Hackathon

Over the weekend, 60 young, innovative software developers, engineers
designers, and technologists from Kathmandu came together at the NASA
International Space Apps Challenge: Kathmandu Hackathon to develop solutions
to pressing global problems. The winning team, Mars Odyssey, consisting of
Binayak Dhakal, Roshan Bhatta, and Sakar Pudasaini, developed an easy-to-
use tool to teach children programattic thinking without the need for technical
programming knowledge

The 48-hour event — organized 20-21
April by Younglnnovations and the
International Centre for Integrated
Mountain Development (ICIV 1OD: within
the framework of the SERVIR-Himalaya
Initiative supported by USAID and
NASA — embraced collaborative
problem solving with a goal of producing
open-source solutions to global
challenges

Sixty participants, including 16 women, divided themselves into 17 teams, with
some calling upon virtual participation and input from others around the globe
Using earth observation resources and geo-ICT tools, teams worked on
challenges that included mapping emergency service providers in Kathmandu
through an online interface, creating a mobile application that brings information
about space and the universe to your fingertips, and developing a means for
common people to remotely control and conduct research on ArduSat, an open-
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The Future...

The Global Precipitation Measurement
(GPM) Mission

— International satellite to provide the
next-generation global observations of
rain and snow

— Planned Launch for 2014
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The Soil Moisture Active Passive (SMAP)
Mission
— Global observations of mapped soil
moisture and freeze/thaw data with
unprecedented accuracy, resolution,
and coverage

— Planned Launch for 2015




SERVIR Expansion







SERVIRGIlobal.net

Login Register Help Contact

SERVIR! =
The Reaain 1 Vietialization and Monitarina ~rn
The Regional Visualization and Monitoring Y SEARCH

MESOAMERICA EAST AFRICA HIMALAYA
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The oppication provides important information ond o : 2 ©On Feb 20, 2012, Dr. Kerri-Ann Jones, Assistant
e valey for 1 Secratary of State, visited the SERVIR-Eost Africa hub ot
RCMRD.







Mapping Floods in Africa

Lake Liambezi Area

LAKE LIAMBEZI AREA — NASA EO1 BAND 6 SCENES FOR 01, 09 and 14 APRIL 2009
(false colours based on preliminary classification without ground verification)



Flooding in Pakistan

Analysis on Flood Affected Areas along the Indus
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Fire Monitoring and

Forecasting

Leyenda -
AreaProtegda MEXICO

Modelo de Patrones y Causas de Igniciones
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Algal Blooms

Monitoring of Harmful Algal Blooms (HAB) using remotely
sensed data products for the coast of El Salvador

.| High Chlorophyll
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Space to Village

A NASA-USAID partnership to improve environmental management and
resilience to climate change by strengthening the capacity of governments
and other key stakeholders to integrate earth observation information and

geospatial technologies into development decision-making




