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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

• Identify needs in SERVIR regions 
• Link science products from US institutions 

to meet those needs through improved 
access to data, models, online maps, and 
visualizations

• Build capacity of regional institutions, 
stakeholders, and young professionals

• Strengthen partnerships and foster 
collaboration across SERVIR network



Lower 
Mekong 

Hub

RCMRD – Host of SERVIR‐East Africa

ICIMOD – Host of SERVIR‐Himalaya

CATHALAC – Host of SERVIR‐Mesoamerica (Phase 2)

The SERVIR Network



Bridging Science with End User 
Needs Through Applied Sciences

Courtesy: alifayre

Science End User 
Needs



Why NASA?



Why NASA?

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

meet societal needs



NASA Earth Science Missions

(Now Landsat 8)



NASA Earth Science Missions

(Now Landsat 8)





International Boundary 
from Space: Landsat

MEXICO

GUATEMALA



SERVIR In Action



The People…

SERVIR Summit 2012



Aligning With GEO: 
SERVIR Thematic Areas

• Agriculture
• Biodiversity
• Climate
• Disasters
• Ecosystems
• Energy
• Health
• Water
• Weather



SERVIR Science Applications for Decision Making

Bhutan Water Resource Assessment

Frost Mapping in Africa

Real Time Streamflow in 
East Africa

Landslide Prediction System in 
Mesoamerica

Greenhouse Gas Emissions 
Inventory in Africa

Near Real-time Forest Fire 
Monitoring in Nepal
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SERVIR‐Africa @RCMRDAfrica



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 real time stream conditions in East Africa



CREST Viewer

• 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. 



CREST Mobile

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

CREST Models 
can run
On all iOS and 
Android devices.



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. 

• 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. 



Biodiversity Tools
Mapping of spatial distribution of selected species in Kenya and neighboring 
countries based on the National Museums Kenya occurrence data

“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 

• In Kenya, as with many other 
countries in Africa, frost damages 
are a significant threat to 
agriculture. 

• Using satellite datasets, SERVIR 
has put together a system for 
early detection of frost and for 
damaged area assessment. Next 
phases will include near real time 
temperature observations and 
forecasts of frost areas.

• 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. 



SERVIR‐Himalaya @ ICIMODHindu 
Kush 

Himalaya



Cryosphere & 
Water

Cryosphere & 
Water

Agriculture &
Food Security
Agriculture &
Food Security

Air & 
Atmosphere

Air & 
Atmosphere

Disaster  & 
Natural Hazards

Disaster  & 
Natural Hazards

Ecosystem  & 
Biodiversity
Ecosystem  & 
Biodiversity

Climate 
Change 

Adaptation 
and 

Sustainable 
Mountain 

Development

• Enhancing regional 
capacity and fostering 
regional cooperation

• Putting information 
and knowledge in 
public domain

• Supporting 
development 
decision‐making and 
advancing our  
understanding of 
mountain system

SERVIR‐Himalaya –
Theme Areas and Applications



SERVIR Products, Tools and Services:
Cryosphere & Water

Monitoring 
Modeling and 
Assessment

Monitoring 
Modeling and 
Assessment

Snow cover and 
glacier dynamics;

Basin and watershed
Water resources  
management

Snow cover and 
glacier dynamics;

Basin and watershed
Water resources  
management

Regional Glacier Mapping 

Regional Snow Cover Monitoring



SERVIR Products, Tools and Services:
Disaster & Natural Hazards

Disaster Risk 
Reduction and
Rapid Response 

System

Disaster Risk 
Reduction and
Rapid Response 

System

National disaster 
response  support 
systems; 
Community level 
DRR 

National disaster 
response  support 
systems; 
Community level 
DRR 

Forest Fire Monitoring with SMS Alerts

WSN based Flash  Flood early Warning System in Bangladesh



Rapid Response Mapping



SERVIR Products, Tools and Services: 
Ecosystem & Biodiversity

Ecosystems Assessment, 
Monitoring, & Modeling 
Ecosystems Assessment, 
Monitoring, & Modeling 

Land cover change 
assessment;
Support to national reporting 
systems – GHG, Forest 
carbon flux;
Carbon estimation for 
community forestry – REED+;

Land cover change 
assessment;
Support to national reporting 
systems – GHG, Forest 
carbon flux;
Carbon estimation for 
community forestry – REED+;

BHUTAN
Land cover change assessment 
1990 - 2010



SERVIR Products, Tools and Services: 
Agriculture & Food Security

Agriculture 
monitoring and 
food production

Agriculture 
monitoring and 
food production

National/sub national 
crop planning  and 
management support 
systems;
Food security scenario 
planning;

National/sub national 
crop planning  and 
management support 
systems;
Food security scenario 
planning;

MODIS based Agriculture Monitoring in Nepal



SERVIR Products, Tools and Services:
Air & Atmosphere

Air Quality 
Assessment 
Monitoring, 
Modeling and 
Simulation

Air Quality 
Assessment 
Monitoring, 
Modeling and 
Simulation

RS based air quality 
monitoring;

Transbounadry
linkages and effects 
of Black Carbon on 
climate change

RS based air quality 
monitoring;

Transbounadry
linkages and effects 
of Black Carbon on 
climate change

Modis based AOD Mapping and Monitoring



SERVIR‐Himalaya Outreach

SERVIR Side event during the 
Bhutan Climate Summit:

Prime Minister, Minister and 
other high level policy makers 

and delegations

SERVIR Side event during the 
Bhutan Climate Summit:

Prime Minister, Minister and 
other high level policy makers 

and delegations



SERVIR‐Mesoamerica @ CATHALACMeso‐
America



Post Disaster Assessments



Climate Change and Biodiversity



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

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

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

SERVIR Mesoamerica:
What We Do / Monitor



Monitoring Cyanobacteria 
Outbreaks in Guatemala

In situ
Monitoring Water

Treatment



El Salvador Flooding and 
Debris Flow

E0-1
ASTER
IKONOS
FORMOSAT

November 2009



El Salvador Flooding and 
Debris Flow



Improved Weather Forecasting for
Extreme Events

24‐48 hour forecast (below)

CMORPH satellite precipitation (above)

Heavy Rainfall: 13 Oct 2011 WRF run
24‐h accumulated precipitation ending 

0600 UTC 15 Oct



Environmental Complaints System
Dominican Republic

Before

After



SERVIR Spin Off – Study Abroad Program



SERVIR Applied Sciences Team



SERVIR Applied Sciences Project Topics
Spanning the Areas of Capacity Building



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

• 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

PI – Dalia Kirschbaum (NASA Goddard Space Flight Center)

Central American 
Landslides

Photo credit: USGS

Use landslide inventories 
compiled at the global scale 
to validate model and 
improve performance



SERVIR Science Team: A Satellite‐based Early Warning 
& 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.
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Innovative Technologies

• Wireless Sensor Networks
• International Space Station – ISERV



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

Server/Cloud
Sensor Network

Warning Network

GSM

GSM



Bangladesh Flash Flood Early 
Warning System Pilot

• Requested by the Center for 
Environmental and Geographical 
Information Systems (CEGIS), 
Bangladesh,  and led by SERVIR‐HKH, a 
Wireless Sensor Network (WSN) based 
flash flood early warning system was 
recently installed in Sunamganj, (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



ISERV: The ISS / SERVIR Environmental Research 
and Visualization System

• Testbed SERVIR camera on the 
International Space Station

• Tasked by SERVIR Hubs
• 4m Spatial Resolution
• 14.5km x 10km field of view
• Visible Spectrum
• Operating since February 2013

ISERV First Light



Chile
Malawi

Sudan

San Francisco, USA

ISERV Imagery



SERVIR Product Catalogue 
(DRAFT)



Training and Capacity Building

• SERVIR End Users 
• My Community Our Earth 
(MyCOE)/SERVIR Initiative

• NASA DEVELOP @ ICIMOD
• International Space Apps Challenge



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



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

NASA DEVELOP @ ICIMOD



International Space Apps Challenge
“Hackathon”



The Future…

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

The Global Precipitation Measurement 
(GPM) Mission

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

– Planned Launch for 2014



SERVIR Expansion





SERVIRGlobal.net



Backup



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



Fire Monitoring and 
Forecasting



Algal Blooms

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

High Chlorophyll 
Concentration



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
USAID: renewed focus on 

integrating science, 
technology, & innovation into 
development to solve today’s 
most pressing development 

challenges around the globe.

NASA Sub-Goal 3A:
Study Earth from 
space to advance 

scientific 
understanding and 

meet societal needs.


