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Background

Impacts

Risks

Exposure VulnerabilityHazard

Components that will be the 
focus herein

Drought risks and follow on impacts are cumulative drought effects 
based on vegetation stress and hazard conditions (usually measurable as 
deviations from normal) & socio-ecological settings.
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• In the RS for development framework (below), RS-based risk 
and vulnerability monitoring routines are suitable for decision 
making 

• Risk and priority profiles (areas) can be effectively identified, used for 
EW or scenario assessments

Background

Priorities 
(identify)

Outcomes: 
Improved knowledge for evidence-based decision making

(policies, risk profiling, intervention strategy, community awareness

Effects 
(learn) 

Intervention

Political & legal bodies and authorities (mandates)

Status
(assess)
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Drought assessment framework introduced herein

* Social & economic susceptibility factors not used

RS & RF anomalies FAO yield data

Modelling

Drought hazard

Socio-ecological data*

Drought Vulnerability

Drought Risk

• We will show the possibilities of using RS-based indicators for better 
‘Risk’, ‘hazard’ and ‘vulnerability’* assessments, re. agriculture and 
rangelands 

• Results can be integrated to understand impact pathways, instigate better 
decisions

• Novelty: localized information that is scalable, while various drought components 
are integrated
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• Multi data, multi scale approach & use of localized & spatial 
explicit (pixel-based)  yet globally available data for robust 
upscaling

• E.g: (globally available1; spatially explicit2; localized3 )

Drought assessment framework introduced herein

Livestock density1

Irrigation versus 
rainfed2,3

GDP1

Population density1

Risk & vulnerability

FAO yield stats per 
country1 =
RS, RF anomalies1, 2

Hazard



© Remote Sensing Solutions GmbH 2019

• Global time-series RS-based variables used for logistic 
modelling- Hazard

Specific Methodology – Hazard method, RS processing

Response variable

Predictor variables 
(RS-based)

* Precipitation: SPI, Surface reflectance: NDII, NDVI
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• Global time-series RS-based variables processing -> index 
anomalies of precipitation, NDII, NDVI, LST and albedo

• Aggregation of land use classes (rangelands and croplands)

• Create Training data set based on drought years gained from 
yield anomalies (FAO data)

• Logistic regression model (RS-based variables as predictors) to 
predict drought probability (drought hazard)

• Cross-Verification: drought models, regional climate patterns, 
drought reports, food security classification data

Specific Methodology – Hazard method, RS processing
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• Need for better than just ‘cropland extends’ information to 
ascertain drought risk, vulnerability and impact 

• Exploit wealth of explicit information from time-series data

Specific Methodology for vulnerability assessment–
irrigation versus rainfed crops

SC- Single crop (Africa)
DC- double crop (Africa)

Xiong et al., 2017
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• Spatially explicit farming systems (irrigated vs. rainfed)

• Reference data using GE (left) for machine learning model

Specific Methodology for vulnerability assessment–
irrigation versus rainfed crops

Rainfed Cropland Irrigated Cropland

Natural Vegetation

Machine 
learning 

classification
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• Farming systems result for Zimbabwe (localized, spatially explicit)

Specific Methodology for vulnerability assessment–
irrigation versus rainfed crops

Landmann et al., 2019
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Vulnerability assessment– Result for S. Africa & Zim.

Schwarz et al., 2020

• Excludes urban areas
• Uses: farming systems, 

livestock & population 
density, etc
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• Risk: function of vulnerability and hazard

• Agricultural crops and grassland and scrubland, growing seasons 
December to March 2013/14 (left) and 2015/16 (drought year) (right)

Specific Methodology for Risk mapping & results



© Remote Sensing Solutions GmbH 2019

• Risk model is measurable impact indicator that renders 
effective information on where to prioritize (maximize effects)

• Integrative & localized results e.g. for Zimbabwe: 
• Hazard – farming systems - vulnerability – Risk 

Integrative results for Zimbabwe in view of impact

Crop Explorer
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Drought 
hazard, 
prediction 
model using 
socio-economic 
and EO 
predictors, 
could be 
globally 
applicable (if 
fine tuned).



© Remote Sensing Solutions GmbH 2019

Rainfed and 
irrigated 
agriculture (as 
an important 
vulnerability 
aspect)
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Rainfed and 
irrigated 
agriculture in 
percent (as an 
important 
vulnerability 
aspect)
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Drought 
vulnerability 
using animal 
density, GDP, 
farming 
systems
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Drought risk 
using hazard and 
vulnerability
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