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Objectives

1. To identify places where agricultural 
landscapes are facing one or 
multiple socio-ecological threats to 
sustainable food production and 
rank the threat levels to highlight 
the areas where urgent actions are 
needed [spatial data analysis]

2. To characterize diversity-based 
interventions according to their 
ability to help alleviate specific 
threats [meta-analyses and local 
expert knowledge]

Rice transplanting by women farmers in Mandi District, Himachal Pradesh, India



Foodscapes mapping and their exposure to threats
Pressure exposure

Granularity

No social component

Homologous foodscapes
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Where are the threats?
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What needs to be done?
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Systematic review of combining spatial layers

• 1546 peer-reviewed articles identified in Web of Science and screened at the abstract level
• 435 selected as relevant according to our criteria
• 110 fully screened (intro, methods, results, discussion, conclusion)
• 50 extracted information about methods to conduct hotspot analysis, select thresholds, 

weights, etc
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Criteria: Quality and coverage
• Global / national datasets at 1km or finer resolution
• License to use available preferable
• Optimal years: 2016 – 2023

Theme Sub-theme Count

Administrative boundaries National, sub-national boundaries 4

Agriculture
Suitability, irrigated areas, crop production, yield, farm size, livestock, 
etc.

27

Anthropogenic Anthromes, conflict, population count, etc. 12

Biodiversity
EII, ecosystem threat, intactness, forest integrity, landscape complexity, 
etc.

15

Carbon NEP, NPP, albedo, etc. 4

Climate Temperature, rainfall, bioclimatic variables, extreme events, etc. 34

Ecological/climate boundaries Ecological zones, critical areas conservation, etc. 7

Economic Agricultural subsidies, geographic wealth distribution 2

Energy Solar atlas, photovoltaic power 1

Land-cover/ land-use LCLUC, wetland loss, tree cover loss, vegetation cover, etc. 37

Nutrition Food Insecurity hotspots, etc. 3

Socio-economics Population census, land holdings, mortality, poverty, etc. 6

Soil
Land degradation, pesticide application, soil properties, soil erosion, 
etc.

22

Topography Elevation, slope, eastness, etc. 6
Vegetation EVI, forest cover, LAI, NDVI, etc. 20

Water
Water stress, water depletion, water extent, seasonality, basin and sub-
basin boundaries, water quality monitoring, etc.

30

TOTAL 230

SCREEN DATA

ASSIGN

Is it a threat 
/ risk layer?

Convert to 
threat/ risk

Y

N

D1

D2

D3

D4

D5

Water Environment SocialFood Energy

SET THRESHOLDS

COMPONENTS



Review Threat 
Methodology

Create Database 
& Data Select

Set Data 
Thresholds

Hotspot 
Analysis

Interactive Online Tool 
for Intervention Planning

Identify

METHODOLOGY
C

O
M

P
O

N
EN

T Indicator 1

Indicator 2

Indicator 3

Indicator 4

Choose threshold value
[Precautionary principle]

Set threshold value

Binary

Score

Category

Permissible limits of drinking water quality

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3482709/
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Threat layers and threshold reclassification

Aqueduct 4.0, WRI

BWS = ratio of total water demand to available renewable surface and groundwater supplies



Threat layers and threshold reclassification

Aqueduct 4.0, WRI



Threat layers and threshold reclassification

Aqueduct 4.0, WRI



Analysis run with 3 methods
• Reduce redundancy between all 

threat layers
• Reduce noise
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1.Overlay analysis

2.Principal component analysis

3.Cluster analysis
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Spatially-explicit overall hotspot map
• Which areas are the most vulnerable?
• What is the level of threat?
• How many threats faced by a location?
• What is the contribution of each 

indicator to the overall threat?

Component-wise hotspot map
• Better context-specific interpretability 

for policy makers (e.g. Ministries of the 
government)



Overlay Analysis Threat Layer

THREAT LAYERS:
• Water stress
• Water quality
• Land degradation
• Livestock diversity
• Intact landscapes
• Climate vulnerability index
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Validation and local co-design of solutions

Interactive tool

Where is the threat 
for indicator 1?

Visualization

Where is the threat for 
indicator 1 & 2 combined?

No threat

Threat

+ =

1 4 5
3 2 6
7 8 9

1 4 5
3 2 6
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1 4 5
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7 8 9

Threshold = 8

Threshold = 6

Threshold = 4

Interactive
• For researchers, 

policymakers, businesses
• User-specific threshold 

adjustment

• Context-specific
• Expert input
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