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"If you can't measure it, 

you can't manage it", 
(M.F. Espinosa Garcés, President of the UN General Assembly at the COP 24)

Monitoring Measuring



Disaster Monitoring – Identify Risk to Increase Resilience 

UNISDR/UNDRR (2015)
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Sendai Framework for Disaster Risk Reduction (SFDRR)
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SDG Indicators:
1.5.1

11.5.1
13.1.1

Disaster Monitoring – Different Frameworks same Goals

• Annual Reporting
• Working with a baseline



5

▪ Floods […] lead to the highest number of people 
affected […] as they affect human activities and 
the economy (CRED, 2019)

Disaster Monitoring – Identify Risk to Increase Resilience

hazards



𝑅𝑖𝑠𝑘 = 𝐻𝑎𝑧𝑎𝑟𝑑 ∗ 𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 ∗ 𝑉𝑢𝑙𝑛𝑒𝑟𝑎𝑏𝑖𝑙𝑖𝑡𝑦

𝑅𝑒𝑠𝑖𝑙𝑖𝑒𝑛𝑐𝑒

𝐴𝑑𝑎𝑝𝑡𝑎𝑡𝑖𝑜𝑛

IPCC (2012)
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Disaster Monitoring – Identify Risk to Increase Resilience
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Drought Monitoring
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According to Graw et al. 2019; adapted from van Loon et al, 2016 

Socio-Economic drought

Different Types of Drought



EO-based Drought Indices

• Observation of Vegetation and Phenology

• Normalized Difference Vegetation Index (NDVI)

• Enhanced Vegetation Index (EVI)

• Vegetation Drought Response Index (VegDRI)

• Temperature Condition Index (TCI)

• Normalized Difference Water Index (NDWI)

• Vegetation Health Index (VHI)

• …

• Satellite RS-based methods achieve much higher added value

• good spatial resolution

• temporal dynamic

• consistent data
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https://www.droughtmanagement.info/literature/GWP_Han
dbook_of_Drought_Indicators_and_Indices_2016.pdf 



• How to report on SFDRR Indicators?
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EXPOSED ELEMENTSHAZARD  (IMPACT)

Drought hazard 

classification
People, land, assets

Agricultural assets

and population

exposed and

impacted

Disaster Monitoring – National Drought Risk Monitoring

Graw et al. (2017)
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Graw et al. (2019); Graw et al. (2020a)

Disaster Monitoring – National Drought Risk Monitoring
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Disaster Monitoring – National Drought Risk Monitoring

Error propagation? 
More close to national reporting? 

Yes

Yes

SFDRR Indicator B-5a: Number of workers in agriculture with
crops damaged or destroyed

WLC Vegetation Condition Index (VCI)
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SFDRR Indicator B-5a: Number of workers in agriculture with crops damaged or destroyed

Measure to Manage!



Vegetation Condition Index (VCI)

Standardized Vegetation Index (SVI)
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SVI Value Drought Severity Level

0 to 0.05 very poor

0.05 to 0.25 poor

0.25 to 0.75 average

0.75 to 0.95 good

0.95 to 1 very good

VCI Percentage Drought Severity Level

> 35 no drought

20 to 35 moderate drought

10 to 20 severe drought

< 10 extreme drought
VCI Percentage Drought Severity Level

> 40 no drought

30 to 40 light drought

20 to 30 moderate drought

10 to 20 severe drought

< 10 extreme drought

Peters et al. 2002

Bhuiyan et al. 2006

Kogan, 1995 

Vegetation Health Index (VHI)

…

Thresholds?

Drought-stressed Vegetation
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Graw et al. (subm.)

Drought Hazard vs. Drought Impact



Flood Monitoring
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Disaster Monitoring – Support national flood management
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▪ On 13th August 2020 the International Charter Space and Major Disasters was activated due 
to floods in Sudan 

▪ Project Management for the Activation to support eh Ministry of Agriculture and Natural 
Resources in Sudan



▪ Data

▪ Multi-sensor

▪ Multi-scale

▪ Multi-temporal

▪ Multi-resolution

▪ Fast adaptation of scripts for data 
processing

Disaster Monitoring Response Support Disaster Management

Measure to Manage!

Disaster Monitoring – Support national disaster management
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Graw et al. (2020b)

• Environmental Hazard and Impact monitoring: pixel-based
• Socio-Economic Vulnerability and Exposure Monitoring: 

administrative-level based
• Who is affected?



• EO-based monitoring supports the identification of variables and responds to
uncertainties

• Who is affected? Involve those who are left behind for adequate monitoring and
reporting –> participatory approaches / network of institutions

• Data knowledge and Validation of results

• Interdisciplinary towards transdisciplinary research and action – understanding of
approaches and frameworks

• In the golden age of data availability and accessibility the monitoring and modelling of
complex environmental systems is a challenge to be met

• Capacity building: the best tool or platform will not make any difference if there is no
one on the ground who knows about it or understands it

Guide National Disaster Risk Management with EO Data
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Thank you

for your attention!
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valerie.graw@rub.de

mailto:valerie.graw@rub.de

