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...Connecting space to village... 



Outline 
■ Societal "needs" 

 
■ Societal stresses 

 
■ Space to societal solutions (Appied Science Research) 

 
■ SERVIR ESA 

◆ Science applications ("SAPPS") 
√ Some examples 

 
■ Sythesizing the way forward 

 



Societal needs 
Disasters 

Floods, Drought, Quakes, Fires 

Agriculture 
Food, Jobs, Farm inputs, Pests 

Extreme Weather 
Storms, Lightning, Heat/Cold Waves Water 

Quantity, Quality, Availability, Sources 

Ecosystems 
Forests, Fisheries, Oceans 

Biodiversity 
Sp richness, Populations, Connectivity 



Societal "stress" 

http://data.worldbank.org/indicator/SP.POP.TOTL/countries/all?display=default 

E&SA Population trends 



e.g. Population in L. Victoria Basin 



Societal "stress" indicators 



Space to society - info needs 
■ The need to answer the: 

◆ When 
 

◆ Where 
 
 

◆ Why 
 
 

◆ How to 



1. Policy 
2.  Practices 
3.  Processes 

Space to Community 

OBSERVATIONS APPLIED SCIENCE  
RESEARCH OPERATIONS 

Agriculture 
Ecosystems 
Disasters 
Climate 
Weather 
Water 



SERVIR-ESA Program Lines 
Science Applications 

GIT 

Capacity building 

x-cutting themes 

P1 

P2 

P3 

P4 

Agriculture Risk Management 

Training 

Ecosystems & Landscapes 
Disaster Risk Management 
Water Resources Management 

SDI 
Data Production & Customization 

Small Scale Applications (grants) 
Hub-exchange events 



Applied Science Research 

Agriculture Risk Management 
Ecosystems & Landscapes 
Disaster Risk Management 
Water Resources Management 

Science Applications 
P1 



Frost & your tea cup 

ratetea.com 

Kenya is 3rd largest tea producer 

Production: 444m Kg (KTB, 2014); Exports 499m Kg 

Tea exports: 4% of GDP; about 1.5B USD 

Producers: Large-scale & small-scale farmers (~500,000), KTB 



Frost - media reports 

http://www.reuters.com/article/2012/01/05/ozabs-kenya-tea-idAFJOE80406H20120105 



Daily Frost Monitoring 

 

SERVIR-Africa Frost mapping System automatically 
generates Frost Occurrence Maps, using Near Real Time 
MODIS LST Powered by ArcGIS Arcpy Python Library 

 

Photos of Frost occurrence in 
Aberdare Range Lands in Kenya  

 



WSN 

 

Wireless  
Sensor 
Network for 
instu 
temperature, 
humidity, wind 
and rainfall 
Data collection 
for Frost 
monitoring 
calibration 

 



Frost detection 

KMS 

Satellite data - MODIS Terra/Aqua 

Wireless Sensor Networks 

Data processing 



Land Cover Mapping for GHG 

The general objective (project level) 
• To improve GHG Inventories for the ESA 

Region countries through the training and 
development of proper land cover maps for 
the Agriculture and Land Use, Land-Use 
Change and Forestry (LULUCF) sectors.  
 



 
Specific Objectives 
 



Land Cover Maps 

 



Coastal Ecosystems 

•RCMRD/SERVIR has worked on mangrove/submerged vegetation 
cover for 4 countries - Kenya, Tanzania, Mozambique, Madagascar. 



Mapping Vulnerability of the Human Population to 
Climate Change in Malawi 

Exposure 
(stressors) 

Sensitivity Lack of 
adaptive 
capacity 

Vulnerability 

Indicators 
1. Precipitation 

changes/trends 
2. Drought 

frequency (SPI) 
3. Forest Fire 

(MODIS) 
4. Flood 

frequency-100yr 
5. Temperature 

changes/trends 

Indicators 
1. Infant mortality 
2. Malaria stability 
3. Population 

density 
4. Soil organic 

carbon 
5. Building 

material 
 

Indicators 
1. Literacy levels 
2. Market 

accessibility 
3. Health 

Infrastructure 
4. Irrigated land 

(%) 
5. Anthropogenic 

biomes/liveliho
ods 
 Next steps include adding more indicators: Poverty, Education level of 

mother, Dependency ratios, DRR funding levels, Climate exposures (RCP 
projections, precipitation variations/CV), Education infrastructure etc. 

 

 



Disaster Information - Rwanda 



 Lake Water Quality 

Lake Victoria 

Lake Malawi 



Spatial analysis and EOF’s 

 
• MODIS data shows a synoptic 

view of  
– Total Suspended Matter  
– Lake Surface Temperature 
– Chlro-a &  
– KD490. 

• With geo-spatial analysis we 
can observe trends useful for 
informing science & 
management 
– “hotspots” for sediment 

load 
– Algal bloom “hotspots” 
– Trends of time 



L. Victoria Water Q. - MODIS 
 

 

High 
Chlorophyll-a  
Suspended 
Matter 



Flood monitoring 

CREST Hydrologic Model runs - 
visualize modeled information on 
precipitation and streamflow output 

 
 
Flood simulation in basins in Kenya, 
Rwanda, Uganda, Namibia and Malawi 



CREST 
Expansions  
Watershed 
Selection 
Criteria  

CREST Model Applications 
 
• Records of Past flood events within the country 
• Availability of hydro-meteorological data for the watershed 

(both historic and current). 
• Focus on watersheds that already have some policy and effort 

for flood control systems. This may ensure getting cooperation 
from relevant institution hence ease in time of Implementation. 

• Pilot basins have already been identified (Okavango-Namibia, 
Manafwa-Uganda, Sebeya-Rwanda, Thika and Nzoia in Kenya) 



Current CREST Setting 

• 10-year historic satellite 
rainfall data is to assess 5th, 
20th, 80th and 95th percentiles 
for each 1 km pixel.  Based on 
the four quantiles, we assess 
whether the near real time 
model output is extremely dry, 
very wet or in between.  

• Remote Flood Mapping 



 

CREST Viewer Interface 

 



Geospatial Info. Technology 

GIT 

P2 

SDI 
Data Production & Customization 



Data reception & archiving 



Product Catalogue 



Capacity Building 

Capacity building/skills development 

P3 

Information Exchange Fora 

Short-term courses 

Medium term courses 

Long-term/post-graduate programs 

External/Outreach training modules 

Internally focused training courses 



x-Cutting Themes 

x-cutting themes 

P4 

Small Scale Applications (grants) 

Hub-exchange events 



x-Cutting Themes 

x-cutting themes 

P4 

Small Scale Applications (grants) 



x-Cutting Themes 

x-cutting themes 

P4 

Hub-exchange events 

ARUSHA, TANZANIA 

ICIMOD, NEPAL 

LISBON, PORTUGAL 



SERVIR Sharing Solutions 



•Applications that directly 
address policy, or whose 
uptake can be 
demand/community 
driven - not entirely 
"AUTHORITY" driven ... 

Way Forward 

OBSERVATIONS APPLIED SCIENCE  
RESEARCH OPERATIONS 

•Data: Higher resolutions 
 

•Thematic areas: 
Ecosystems, Health, 
Disasters, Agricuture, 
Water (Environmental) 
 

•Usage: Research 
institutions, Private Co. 
with interests in above 
themes 
 

•Demand: Might more 
business driven 
applications 

•More applications geared 
towards value added 
products for wider 
community usage - e.g. 
agricultural productivity & 
market linkages; DRR & 
rescue ammenities. 
 

•User community more 
keen on applications 
addressing 
"common/dynamic" 
issues 



Way Forward 
■ Strengthen collaborations in regional and 

continental level 
 

■ Capacity development: 
◆ "Hard" & "soft" skills 
◆  Follow up of the contemporary  developments 

 



...Connecting space to village... 

Thank You! 


	Role of regional centres for climate information and users’ needs: RCMRD/NASA SERVIR experience
	REGIONAL CENTER FOR MAPPING OF� RESOURCES FOE DEVELOPMENT 
	Slide Number 3
	Outline
	Societal needs
	Societal "stress"
	e.g. Population in L. Victoria Basin
	Societal "stress" indicators
	Space to society - info needs
	Space to Community
	SERVIR-ESA Program Lines
	Applied Science Research
	Frost & your tea cup
	Frost - media reports
	Daily Frost Monitoring
	WSN
	Frost detection
	Land Cover Mapping for GHG
	�Specific Objectives�
	Land Cover Maps
	Coastal Ecosystems
	Slide Number 22
	Disaster Information - Rwanda
	 Lake Water Quality
	Spatial analysis and EOF’s
	L. Victoria Water Q. - MODIS�
	Flood monitoring
	CREST Expansions �Watershed Selection Criteria 
	Current CREST Setting
	CREST Viewer Interface
	Geospatial Info. Technology
	Data reception & archiving
	Product Catalogue
	Capacity Building
	x-Cutting Themes
	x-Cutting Themes
	x-Cutting Themes
	SERVIR Sharing Solutions
	Way Forward
	Way Forward
	Thank You!

