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Sara Venturini, 
GEO Secretariat
Sara Venturini is the Climate Coordinator at the Group on Earth 
Observations (GEO) Secretariat.
At GEO she promotes access and the use of Earth observation 
data and solutions to inform and accelerate climate action by 
member countries. 
She has 15 years' professional experience collaborating with UN 
agencies and advising governments and organisations around the 
world on developing and implementing climate change policies, 
and participating in multilateral climate negotiations. 
She holds a PhD in Climate Change Science and Management 
from Ca’ Foscari University of Venice, Italy. 



GEO: the single largest global partnership 
focused on Earth observations for impact



GLOBAL POLICY

Earth observations for climate action 
under the UNFCCC. Disaster risk 

reduction under 
Sendai Framework. Land 

degradation neutrality with UNCCD. 
Nature-based solutions with CBD. 

Mercury monitoring under 
Minamata Convention for Mercury.

NATIONAL IMPLEMENTATION

Capacity development and projects. 
Agriculture monitoring for 

adaptation, flood early warning 
systems, impact of wildfires, coastal 

areas and ocean health, etc. 
Supplementary Technical Guidance 
to integrate Earth observations into 
National Adaptation Plans (NAPs).

Evidence-based activities 
to support policy



Ag
en

da Presentations and demos:
• Esther Makabe, Capacity Development 

Coordinator, GEOGLAM
• Kenneth Mwangi, Climate Monitoring and 

Early Warning Expert, IGAD - ICPAC, 
Kenya 

• David Ongo, Digital Earth Africa focal 
point, RCMRD, Kenya

• Jorge Luis Vazquez-Aguirre, WMO 

Q&A and open discussion (30 min)



Esther Makabe,
GEOGLAM
Makabe is an information management professional 
with over 6 years of hands-on experience in geospatial 
information technology and knowledge management in 
emergency and development contexts. 
She is currently Capacity Development Coordinator at 
the GEOGLAM Secretariat.



GEOGLAM - Earth 
Observations for National 
Adaptation Plans
(EO4NAPs)
Esther Makabe, 
GEOGLAM Secretariat



GEOGLAM Launched by the G20 
Agriculture Ministers in 2011

G20 
GEOGLAM Start 

2010/11 Price hikes
Drought Russia USA

2008 Price hikes
Droughts: 

Australia & Ukraine

COVID 19, Ukraine 
War, Persistent 

Drought

Context For GEOGLAM 
Monthly Wheat Prices 1997-2022($/Metric Ton)

Source: World Bank



Responding to the 
Challenge Since 2013:

Expanding the Food 
Security Mandate 2016:

…. and further



GEO VIRTUAL SYMPOSIUM 2021 

Fig.1 This crop condition map synthesizes information for all crops as of 30th April 2017. Crop conditions over the main growing
areas are based on a combination of national and regional crop analyst inputs along with remote sensing data and rainfall data
provided by the Tanzania Meteorological Agency.

NATIONAL	HIGHLIGHTS
1. In most parts of the country, food crops are in good conditions following good performance of both Masika and

Msimu rains. However, some food crops such as Maize, Rice and Beans have been harvested in some parts of the
country.

2. Masika and msimu rains were on progress with good performance, in both availability and distribution. However in
Eastern and North East regions damaging of infrastructures and farms were reported.

3. Traditional storage practices in Tanzania cannot guarantee protection against major storage pests of staple food crops
like maize which lead to 20–30% of grain losses.

4. To address this problem, metal silos are used as a valid option and
proven to be effective in protecting stored grains from attack by
storage insect pests.

5. The impact of metal silo technology includes, improving food
security, empowering smallholder farmers, enhancing income
opportunities and job creation.

6. The price of major food crops are slightly decreasing, an indication
of the harvesting period for the 2016/2017 production season.

7. Ilala, Moshi and Njombe had the highest prices for rice.
8. Lowest price of rice were observed in Mpanda, Shinyanga, Kigoma,

and Mwanza market centers.
9. Morogoro, Dodoma, Ilala and Singida market centers had above

average maize price while Mpanda, Mbeya, Kigoma Sumbawanga
were all below average maize prices.

10. Lowest maize price were observed in Mpanda, Mbeya and Kigoma
market.

11. Ilala, Geita, Temeke, Babati and Morogoro had the highest prices
for beans while Sumbawanga, Bukoba, Shinyanga and Mpanda had
the lowest prices of beans.
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CROP & PASTURE CONDITIONS MAP OF UGANDA 
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U – NIEWS 
The Official Government of Uganda Inter- Ministerial/Agencies 

Monthly National Integrated Multi-Hazard Early Warning Bulletin 

Key to Conditions: 
 
Favourable: Conditions range from 
slightly below to slightly above aver-
age. 
Watch: Conditions are not far from 
average , but there is potential risk to 
production; 
Poor: Conditions are well below the 
average. Crop yields are likely to 10% 
or more below the average. 

Sorghum 

Maize & Beans  Pasture  

Early Warning for Regions! 
 
 

Central 1 & 2: ‘Watch’ crop and pasture conditions prevail across the 
regions except for Kiboga, Nakaseke, Nakasongola, and Kayunga in Cen-
tral 1 and Ssembabule and Lyantonde in Central 2 that are poor. This is 
due to delayed, inconsistent and below average rainfall observed across 
the regions. 
Karamoja, Acholi & Lango: Poor crop and pasture condition prevail in 
the region due to delayed and below average rainfall. Land preparations 
and planting activities are still underway in Karamoja and start of rains 
may lead to improved pasture conditions.   
West Nile: The region is under ‘watch’ crop conditions and planting is 
underway due to delayed onset of rainfall. Conditions are improving due 
to rainfall during the last dekadal of April 2019 leading to significant im-
provement in pasture conditions.  
South western: ‘Watch’ crop and pasture conditions persist in the re-
gion due to non-uniformly distributed rains. Crop conditions remain 
under watch, though they have improved in Ntungamo, Kisoro, Kabale, 
Isingiro, and Mitooma due to onset of rainfall in late April to early May.  

A Publication of the Office of the Prime Minister – Department of Relief, Disaster Preparedness and Management 

Source: Crop Monitor of Uganda. This crop conditions map synthesizes information for selected crops and pasture as of 08 May 2019. Crop conditions over the main growing areas  are based 
on a combination of national and regional crop  analysts’ inputs along with remote sensing and rainfall data.  

Early Warning for Regions! 
 

Western: Inconsistent, non-uniform, delayed below average rainfall 
accounts for the observed mix conditions in the region. Generally the 
region is under ‘watch’ crop conditions apart from Kasese, Ntoroko and 
Bundibugyo that are under ‘favorable’. Kiriyandongo district is uniquely 
experiencing ‘poor’ conditions. 
 
Elgon and East Central: ‘Watch’ crop conditions persist across the re-
gion as a result of delayed onset and inconsistent rainfall. This has re-
sulted into delayed planting and may cause significant decline in agricul-
ture production. Main cereal food planting is underway. 
 
Teso: ‘Poor’ crop and pasture conditions prevail across the region ex-
cept for Kumi, Pallisa, Kibuku and Bukedea that are under ‘watch’. De-
layed scattered and inconsistent below average rainfall accounts for the 
poor conditions, However if dry conditions persist, wide spread crop 
failure may occur.  
 

Cassava 

Pasture  

Uganda Rwanda

• End-user Driven, National ownership, integrated into existing systems to meet national needs
• Enhancing regional and global information

• Standardized Global Approach for Crop Condition Monitoring 



National Impact 
Examples



Countries can access the 
GEO guidance, as well as 
technical assistance and 
capacity development for 
project proposals 
generation

Key steps to establish a National Agriculture 
Monitoring System and support the 

implementation of NAPs with timely and 
accurate EO-based information for food 

security programmes and policies

GEO Supplement to 
integrate Earth observations 
into NAPs

Aug 2022

Validation and demos 
at NAP Expo 2022

Oct-Nov 2022

Launch at GEO Week 
2022 and COP27

Feb 2023

Dissemination and 
capacity development 
started at LEG writing 
workshop, Comoros

March 2023

Follow-up 
dissemination and 
training at NAP Expo 
2023



EO Applications
in Agriculture



Institutional
Framework



National
Coordination
Team

Roles • Data compilation, aggregation and analysis
• Report findings to directors/commissioners

Composition
• Multi-agency/multi-disciplinary teams
• Examples: Food security, Agriculture monitoring, 

Statistics, Early Warning

Skills • Crop resources/food security assessment, pest 
management, agro-meteorology, data analysis, 
GIS/Remote Sensing, etc.

Products/
Outputs

• Food Security Bulletins
• Crop monitor Reports
• Food Balance Sheets
• Production Forecasts
• etc.



Other
Stakeholders

Stakeholder Role

Policy Makers e.g., Ministers • Provide legislation/policy direction on agriculture and related 
matters

Directors/Commissioners

• Provide executive oversight and direction to the National 
Coordination Teams/Center

• Liaise/report the findings of the analysis teams to the policy 
makers

• Provide relevant recommendations to policy makers

National and International partners 
e.g., FAO, WFP, GEOGLAM, FEWSNET, 
NASA Harvest etc.
*Includes private sector service 
providers e.g., Agri-Insurance, 
manufacturers, microfinance, etc.

• Provide technical support and supplementary data and 
assessments to complement the national crop monitor 
system.

Field/Extension Officers
• Provide link between farmers and the National Coordination 

Team
• Lead field data collection activities
• Provide on-the-ground agriculture expertise/information

Farmers and/or Farmer Organizations

• Provide ground data/farm reports to be integrated into the 
national system

• Provide critical feedback on the effectiveness of agriculture-
related policies and programs



Examples



Technical
Framework



Ground Data

Paper Records

GPS Equipment



Capacity Co-
Development

• Fully utilize/leverage EO capabilities in agriculture-related decision-
making e.g.Reading and Interpreting Ready EO information and 
products

• Adapt organizational workflows to exploit or improve the use of 
EO in agriculture

• Identify the best EO Data Application Platforms to use according 
to your needs and existing resources

• Develop ground data collection applications and workflows (in 
case there are none in use)

• Integrate and adapt your workflows for RS and in-situ data



Financial 
Support



Additional technical
resources

• GEO Knowledge Hub Resource packages
• Data
• Data Analysis Protocols
• Software
• Expert support
• Training/Workshops

• Leveraging EO capabilities in other sectors of national 
development

e.g. Biodiversity and Ecosystems, Coastal Zones DRR and 
Adaptation, Flood Risk Management etc.



C
on

ta
ct
s geoglam@geosec.org

emakabe@geosec.org

Twitter:
#NAPExpo #EO4Impact

@GEOSEC2025



Kenneth Mwangi,
IGAD - ICPAC
Kenneth works at IGAD Climate Prediction and 
Applications Centre (ICPAC) in the East Africa region as a 
Climate Monitoring and Early Warning Expert. He 
specialises in geo-information and earth observation 
applied in environmental monitoring, agriculture, and 
climate change vulnerability assessment.
As part of GEO Climate Change Working group Mwangi 
offers support to African countries in their NAP process 
and approaches by exploiting the potential of Earth 
observations for the monitoring and assessment of 
climate change impacts, vulnerability, risks and adaptation 
responses.



Demos
Demo of two crops currently on season (Maize 
and Wheat) in Uganda and Ethiopia:
• https://cropmonitor.org/interfaces/earlywarnin

g/ma_batch.php

Demo of a remote sensing data source used to 
identify hotspots for crop rapid analysis:
• https://earlywarning.usgs.gov/fews/ewx/index

.html?region=af

https://cropmonitor.org/interfaces/earlywarning/ma_batch.php
https://cropmonitor.org/interfaces/earlywarning/ma_batch.php
https://earlywarning.usgs.gov/fews/ewx/index.html?region=af
https://earlywarning.usgs.gov/fews/ewx/index.html?region=af


David Ongo
Nyang’acha,
RCMRD, DE Africa
David Ongo is an experienced Geospatial Expert specialized in
Environmental and Natural Resources Monitoring and Management.
His experience spans from using GIS and Remote Sensing to
participating in numerous multidisciplinary projects geared towards
delivering services that meet international standards in industries
that include, Water Resources Management, Infrastructure and
Utility Mapping, Agriculture and Food Security, Mining, Forest
Resources Monitoring, Urban Planning, Air Quality Monitoring, Land
Administration.
He is the currently champion for the Regional Centre For Mapping
Of Resources For Development (RCMRD)’s GeoHub Africa, an
innovation, incubation and research. He’s also the Digital Earth
Africa focal point.



Linking Agricultural Practices with 
Adaptation Policy and Earth 
Observations in Africa
David Ongo, 
Regional Centre for Mapping of Resources for Development,
RCMRD



About RCMRD

The Regional Centre for Mapping of 
Resources for Development (RCMRD), 
previously known as Regional Centre for 
Services in Surveying, Mapping and Remote 
Sensing was established in Nairobi, Kenya in 
1975 under the auspices of the United 
Nations Economic Commission for Africa 
(UNECA) and the then Organization of African 
Unity (OAU) now African Union (AU).

RCMRD is an intergovernmental organization 
with Head offices in Nairobi, Kenya. 

RCMRD has twenty (20) Contracting member 
States and six (6) Non-Contracting member 
States

AGRICULTURE AND 
FOOD SECURITY

KNOWLEDGE MANAGEMENT

WEATHER AND CLIMATE

LAND ADMINISTRATION
AND MANAGEMENT

WATER AND WATER 
RELATED DISASTERS

FOCUS THEMES

ADVISORY SERVICES



Slide 29

Digital Earth Africa (DE Africa) is a continental-scale, 
not-for-profit program focused on improving access to 
Earth observation (EO) across sectors in Africa. 

DE Africa is built on partnerships with African 
governance and in-country expertise to create 
sustained capacity development in Africa.

Platform and services provide free, open and accessible 
analysis ready satellite data

Activating a continent-wide 
community



Agrometeorological Monitoring
When to Plough
When to plant 
When to harvest

Other Components
• Soil Moisture –

ASCAT
• Evapotranspiration



2. Field data collection 
– ECAAS ODK toolkit.

3. Data preparation - notebook 4. 
Feature extraction - notebook 5. 
Feature exploration - notebook

1. Sampling design -
notebooks 8. Production of crop type map 

for area of interest – notebook

6. Machine learning training and 
performance estimation -
notebook

7. Review of trained model on 
test areas - notebook

Sentinel-2 GeoMAD

Use case 1- Agriculture and food security

https://github.com/digitalearthafrica/crop-type/blob/main/1_Prepare_samples_for_ML/00_data_cleaning.ipynb
https://github.com/digitalearthafrica/crop-type/blob/main/2_Machine_learning/00_Extract_training_data.ipynb
https://github.com/digitalearthafrica/crop-type/blob/main/2_Machine_learning/01_Inspect_training_data.ipynb
https://github.com/digitalearthafrica/crop-type/tree/main/0_Generate_sampling_strategy
https://github.com/digitalearthafrica/crop-type/blob/main/2_Machine_learning/04_Create_area_maps.ipynb
https://github.com/digitalearthafrica/crop-type/blob/main/2_Machine_learning/02_Fit_initial_classifier.ipynb
https://github.com/digitalearthafrica/crop-type/blob/main/2_Machine_learning/03_Create_test_map.ipynb
https://github.com/digitalearthafrica/crop-type/blob/main/2_Machine_learning/03_Create_test_map.ipynb


Use case 2- Crop Health
Crop Health Monitoring



Use case 3- Hydrology and Water Resources 
(Fresh Water Resources)



Use case 4-Coastal Erosion & 
Blue Economy

Coasts serve as major socio-economic 
hubs for 38 African countries:

q Africa’s coastal areas host half of the 
15 African megacities which are fast 
expanding due to rural-urban 
migration and population growth

q The African blue economy is expected 
to be worth $405 billion and employ 
more than 57 million people by 2030

q Coastal communities and the blue 
economy are vulnerable to the 
impacts of climate change

q Scenarios
q Mangroves
q Infrastructure
q Agriculture



Useful links for more information

https://apps.rcmrd.org/disaster/malawi-hazards-and-
vulnerability-mapping-project

Malawi Hazards and Vulnerability Mapping

Digital Earth Africa
https://www.digitalearthafrica.org/

https://apps.rcmrd.org/disaster/malawi-hazards-and-vulnerability-mapping-project
https://apps.rcmrd.org/disaster/malawi-hazards-and-vulnerability-mapping-project
https://apps.rcmrd.org/disaster/malawi-hazards-and-vulnerability-mapping-project
https://www.digitalearthafrica.org/
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C
on

ta
ct
s dongo@rcmrd.org

+254726613962

Twitter: @davieongo
#NAPExpo #EO4Impact

@GEOSEC2025

mailto:dongo@rcmrd.org


Jorge Luis 
Vazquez Aguirre, 
WMO
Jorge Vazquez is a Deputy Project Officer (short-term)
at the Climate Services Branch, Services Department
of the World Meteorological Organization. His
background is in atmospheric science (B.Sc., M.Sc.)
and climatology. He has been collaborating with WMO
for more than a decade as part of Expert Teams in
Technical Commissions including ET on Climate
Change Detection and Indices, Sector-specific Climate
Indices and Climate Information for Decision-making.



Integrating climate information 
from remote sensing and other 
sources into adaptation project 
proposals
Jorge Luis Vazquez Aguirre
WMO



Instrumental climate records



Instrumental climate records



Instrumental climate records



Quality Control of climate data:
• Plots of each index over time
• Files storing indices data
• Trend and threshold calculation
• Diagnostic file and plot to 

identify outliers and common 
errors in timeseries

• Correlations with sector data

Climpact (UNSW)
https://www.climpact-sci.org

27 ETCCDI indices + 45 ET-SCI indices

From daily precipitation, max temp, min temp.

Climpact indices included in
National Adaptation Plans

GCF project proposals

Climpact is based on RClimdex PCIC software

IPCC AR6. Fig. 11.9 Trends 1960-2018

Climpact 
calculates 

indices using 
your own 

data



Climpact (UNSW)
https://www.climpact-sci.org



Climate indices from instrumental data 



Climate indices 
when no good 
observed 
instrumental data 
(station level) exist

Herold et al. 2022. Pers. Comm.



(1)



(2)



(3)



(4)



Climdex (UNSW)
https://www.climdex.org

27 ETCCDI indices (calculated with Climpact)

From station data, or gridded observational data

Climdex plots can be easily cited
They have been included in the 
IPCC reports and many other 

publications



Example: Climate change indices for CAR from ERA5 
reanalysis

ETCCDI indices (temperature) calculated from ERA reanalysis (proxy) 

Central African Republic
A regional time series covering all country

Left: Individual locations of 812 ERA5-reanalysis temperature timeseries withing 
the Central African Republic
Right: CAR regional timeseries of the (Tn90p) warm nights index (average of 812 
individual timeseries): annual percentage of days when minimum temperature is 
greater than the 90th percentile

Challenges for using this type 
of information for DRR: 

Translation of climatic 
patterns into impacts

Plans to prevent and prepare 
for impacts as part of DRR

Translate global/regional 
projections into national/local 
impacts

Long-term adaptation goals vs 
short/medium term actions

A. Kumar (per. comm)



Climate Information Platform (SMHI)
https://climateinformation.org

Example: Gaborone, BWA (-24.66 / 25.92)

Future change in top indicators

+4⸰C Temperature 
(annual mean)

Annual Precipitation. RCP 8.5
2041 – 2070

% change vs 1981-2010



Demos


