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https://www.preventionweb.net/news/central-asian-drought-highlights-water-vulnerability

https://www.rferl.org/a/central-asian-drought-water-shortages/31324012.html
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Climate Impact: A serious threat



Foreign Minister Maas and his counterparts from Central 
Asia and Afghanistan in Berlin, 28.01.2020, © Florian 
Gaertner/photothek.net
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http://greencentralasia.org/en

German Initiative
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Drought and Impacts

→ Both natural and human-induced factors 
affect the climate behavior  

→ The result could be either increase in 
temperature or a decrease in precipitation

→ Every drought type is measured/ quantified 
in form of different indicator(s)

→ Hydrological drought is the last to appear on 
the time scale

10. Jahrestreffen des Arbeitskreises Fernerkundung der Deutschen Gesellschaft für Geographie (DGfG) 5

Source: Wilhite et al. (2014), GAR Report (2021)



Drought Management

→ Vulnerability and impact assessment: who 
is at risk and when?

→ Monitoring and early warning systems: 
which area is impacted and how?

→ Mitigation and response: what to do, when 
and who to target?
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Source: WMO and GWP
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→ Mainly covering meterological drought i.e. SPI 

& SPEI

→ Very coarse resolution, mainly useful for 

regional/ global studies

→ Information is not updated often

→ Not covering all regions of the world

→ Limited applicability for agricultural drought

7

SPI = Standardised Precipitation Index; SPEI = Standardised Precipitation-Evapotranspiration Index; 
ESI = Evaporative Stress Index; CDI = Combined Drought Index;  SSI = standardised Soil Moisture 
Index, MSDI = Multivariate Standardised Drought Index
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https://iridl.ldeo.columbia.edu/maproom/Global/Drought/Global/CPC_GOB/Analysis.html
https://gdis-noaa.hub.arcgis.com/pages/drought-monitoring
https://www.apcc21.org/ser/global.do?lang=en


→ Only crop phonological / biomass 
response based indicators

→ Not directly catering the fact of limited 
water supply in the region 

→ Only supporting spatial variation of 
drought situation at a time ignoring its 
temporal variation
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Source: Meshcherskaya A.V. (1981), Kogan F.N. (1990)

Remote Sensing Based Drought Monitoring

Agricultural Drought 
Monitoring in CA



Proposed Drought Indicators – Droughtmap ASB tool
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Data: MODIS NDVI (Aqua and Terra) @ 250mData: MODIS Based NDVI & LST



Conceptual Framework for Drought Monitor
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Aggregation Level:

• 5kmx5km
• Province ( 

Oblast) 
• District (Rayon)
• Country
• Aral Sea Basin

a) Value 10day-ETact within [mean (10_year-ETact) – standdev (10_year-ETact), mean (10_year-ETact) + standdev (10_year-ETact)] = -1,0,1 
b) Value 10day-ETact within [20% percentile (15_year-ETact), 80% percentile (15_year-ETact)] => -1,0,1

0

0

0

Legend
-1 = Drought signs
0  =  normal development
+1 = excellent vegetation 
development

Legend
-1 = Drought
0  =  No drought
+1 = Excess Water

Indicator 1

0

Indicator 2
Indicator 1

NDVI
Indicator 2

ESI

Drought Early Warning -
Indicators:



Representation of Key Drought Parameters

if duration < 1
if 1<= duration <=2
if 2< duration <= 3
if duration > 3

=> „no drought“
= > „initial drought“
= > „mid-term drought“
=> „long-term drought“
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Drought Classification

Frequency = No of drought events per time duration

Severity (Magnitude) = Related to the water deficit; computed as the sum of the 
differences, in absolute values, between the drought indicator (DI) values and the 
threshold used to define the level of dryness

Intensity = Severity divided by duration of the event

Duration = No of days, month, or time steps of the event



→ The comparison was done between S-SEBI 
and EEFLUX (i.e. Landsat) actual ET results

→ The results show that S-SEBI is overall 
underestimating ET (i.e. See Bias)

→ The frequency distribution chart shows 
comparatively least scatter ability (i.e. 
variation in values) in the case of S-SEBI 

Plausibility analysis
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→ The data scattering is higher for Landsat 
with more pixels showing higher ET

→ Possible explanations include different 
algorithms, the different spatial resolution 
of used data



→ The charts demonstrate 
relationship of various drought 
situations with river water 
inflow in rayons of Uzbekistan 
in annual resolution

→ The effects of low/ higher 
irrigation flow on drought 
development can be seen

→ Years 2001, 2008 were dry and 
year 2010 was a wet year. 
Drought conditions can be well 
represented through the 
patterns
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Plausibility analysis: 
Inflow
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• Three rayons in 
Uzbekistan 

Inflow – Temporal  
comparison for selected 
regions

Khanka Akdarya
Andijan
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→ Data Source: FLDAS Soil Moisture 
from 0-100 cm (spat. res. 11132 
m)

→ FLDAS data are simulated for 
research by combination of 
MERRA-2 and CHIRPS 6-hourly 
rainfall data

→ FLDAS reference period: 1982-01-
01 until now in monthly resolution
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• Three rayons in 
Uzbekistan 

SMI – Temporal  
comparison for selected 
regions

Khanka Akdarya
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Drought map 2018

29.08.2018

Spatio-temporal Representation of Results

D
ro

u
gh

t 
cl

as
s

D
ro

u
gh

t 
cl

as
s

Time

Time

• X-axis = Time (Image)
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→ Drought bulletins through email subscriptions

→ Drought information could be coupled with crop-specific critical 
growth stages for optimum water management and yield 
enhancement

→ Areas that require urgent actions could be prioritized based on crop 
and drought information

→ Various geographical and climate-driven variables could be coupled 
with spatio-temporal drought information for hotspot area analyses

→ Spatial planning of mitigation and response centers for socio-
environmental projects

Potential Applications
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