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What is Global Environment Facility?

4,000 projects in 

167 countries

5 major 

environmental 

conventions 

25 Years

US$14.5 

billion, and the 

leverage of 

US$75.4 billion 

18 

implementing 

agencies

Unique PartnershipEstablished in 1992 Innovator and Catalyst Financial Mechanism



GEF: Institutional Framework



Why do we need Geospatial technology?

Efficiency

Analysis at different scales

Aiding objectivity and transparency

Applicable to variety of monitoring evaluation methods



How do we need Geospatial technology?

Project Design

RBM and Monitoring 

Evaluation

Knowledge Management 



GEF Land Degradation Projects



Objectives

Impact of GEF Land degradation interventions? 

Factors associated with the environmental outcomes? 

Value for Money in terms of Carbon sequestered?



PORTFOLIO

Land degradation

Co-financing

1:6.7

Shift towards 

integrated 

landscapes

$3.36 billion 

618 projects 

with an LD 

component 

(58% 

multifocal)

Africa, 
37%

Latin America and 
Caribbean, 22%

Asia, 17%

Global, 15%

Europe Central 
Asia, 8%

Regional, 1%



DEMONSTRATING IMPACT

MENA-DELP:Jordan



Methodology

1. Geocoding 

2. Geospatial data

3. Data integration

5. Causal trees 

analysis

6. Valuation of Carbon 

sequestration

4. Matching analysis



Indicators

Vegetation Productivity(Tier 2a)

Forest Cover(Tier 1)

Forest Fragmentation(Tier 3a)

Carbon Sequestration(Tier 2b)











Machine learning, causal tree method for 

assessing factors influencing outcomes and 

influencing outcomes and impact. 

Model simulation done numerous times 

to account for model Uncertainty





Causal tree 

NDVI



Findings: NDVI

Less effective 

near urban 

areas

Time 

required

Multifocal Initial 

conditions

Environmental 

and social 

characteristics



Causal tree 

Forest cover



Findings: Forest cover

4.5 years after Population 

density

More effective 

near urban 

areas



GEF land degradation project valuations



Findings

43.52 
tons of carbon sequestered 

per hectare 

108,800
tons of carbon sequestered 

per project location

$7,500,000
contributed by sequestration alone



Lag time of 

4.5 to 5.5 years 

for impacts to be 

observed

Higher impact 

observed in areas with 

poor initial conditions

Access to electricity 

associated with 

higher impact

Findings



International Waters



296
projects

$1.68 billion
In grant funding

$10.38 billion
via co-financing

Portfolio



Project modality

Full-sized 

projects 

(82%)

Agency Region

Africa

(26%)

THE MOST COMMON…

Findings



Goal

Stress 

reduction

(62%)

Water body Theme

THE MOST COMMON…

Portfolio

Large marine 

ecosystems 

(46%)

Fisheries

(22%)



Contributions

Support the process leading to the 

Stockholm and Minamata Conventions

Rehabilitation of the Black Sea 

Northwest Shelf dead zone

Adoption of the Ballast Water Convention on 

Alien Species, the Pacific Tuna Treaty, the 

Guarani Aquifer Agreement

Establishment of the Benguela

Current Commission



http://iwlearn.net/iw-projects



IW Learn



Lake Victoria: Vegetation presence Vegetation Water

GEF ID 88 GEF ID 2405 GEF ID 3399
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Biodiversity



Study the impact of GEF support to 1292 global protected areas across 147 countries.



DEMONSTRATING IMPACT

Global Protected Area

0.9% 3.4%2.3% 4.5%

Protected areas Buffer zones

Forest cover loss (2000-2012)

GEF Non-GEF



KEY BIODIVERSITY

AREAS, highest

scientific designation

of global biodiversity

significance

58%

31%

11%

KBA International Designation National Importance

Study the impact of GEF support to 1292 global protected areas across 147 countries.



Did the intervention cause the change?
Quasi-experimental evaluation design based on Propensity score matching

GEF-supported PAs have 

23% less forest loss 



NASA DigitalGlobe NextView

Images at 2.5 to 0.5 m resolution used to identify 

drivers of change that hinder success of GEF 

support

Identify the drivers

2.5 m 30 m zoomed in to 2.5 m



Triangulating Across Methods
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India: SLEM PMIS 3472(2009-2015) Time series analysis using Satellite data
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Bamboo Forest



Challenges and Limitations

High computing 

power and 

technical skills 

needed

Uneven availability 

and accuracy of 

contextual variables 

across sites

Cannot always 

answer “how” and 

“why” questions

Need for field 

verification/ 

groundtruthing



Approach geospatial science 

as dynamic learning  process

Partner 

with global institutions

Use mixed 

approaches and 

methods

Continue exploring 

new technology

Solutions and Lessons



Thank you
aanand2@thegef.org

GEF-UNDP SLEM, India

mailto:aanand2@thegef.org

