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Introduction 

Climate information-based Water-

Agriculture Risk Assessment (Cli-WARA) 
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weights for models 



Strategic plan on the collaborative project (KWPA) 
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observed 
weather 

data (station) 

Hydrology 
Environment 

Modeling 

observed 
weather data 

(grid, comparison) 

Mid-range 
forecast skill 
(TIGGE data) 
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based 
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Verification of 
APCC MME 
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forecast skill 

Climate 
Change 
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High-resolution 
observed 

data (Grid) 

Downscaling 
of seasonal 

forecast 
(11 GCMs, 

APCC MME, 
6-month 

lead time) 

Drought Early 
Warning 
System 

Climate 
zoning (grid) 

Climate zoning 
(Station) 

Real-time 
monitoring 

system 

Data  
assimilation 

(initialization) 

Research-based Seamless Forecast Knowledge Platform (National level) 

Operational Modeling Platform (Watershed-level) 

Monitoring-based Smart Water Management Platform 



• Understanding of physical mechanisms contributing to 
climate variability at sub-seasonal to interannual time scale 

• Evaluating predictability at sub-seasonal to interannual time 
range over 6 main river basins in Iran will be analyzed 

• Climate zones will be determined over three river basins 
Khuzestan province 

• Producing high resolution gridded datasets for precipitation 
and temperature at daily and monthly time scale  

• Statistical downscaling of dynamic seasonal climate model 
outputs  

• Developing a system to detect and forecast drought based on 
several meteorological drought indices 

• Capacity building programs that might include organizing 
training programs, research exchange 

Objectives and Contents 



Effective Drought Index (EDI) 

EDI(Effective Drought Index, Byun and Wilhite, 1999) 



Drought monitoring by KMA using SPI 

SPI(Standardized Precipitation Index, McKee and others, 1993) 

Which one is representing current drought situation? 



Concept of EDI: Effective Precipitation  
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EP(Effective Precipitation) 

Available water decrease as 
time goes on 

200 mm precipitation 

Available water  
after 1 year later 

Which case cause more 
serious drought situation? 
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Concept of EDI: Flexible Time Window 
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Kim et al., 2009(Evaluation, modification, and application of the Effective 
Drought Index to 200-Year drought climatology of Seoul, Korea) Long-term drought situation 



Consistent drought diagnosis for short-term drought  

Effective Drought Index (EDI) 

Standardized Precipitation Index(SPI)  

China Z-Index (CZI) 

Statistical Z-Score (Z-Score) 

Rainfall deciles based drought index(RD) 

Rainfall deciles based drought index (RDDI)  

Jain et al.(2015) Comparison of drought indices for appraisal of drought characteristics in the Ken River Basin, Weather and Climate Extremes  

Kim et al., 2009(Evaluation, modification, and application of the Effective 
Drought Index to 200-Year drought climatology of Seoul, Korea) 

 EDI: determined drought diagnosis 

 SPIs: incosistent drought diagnosis 



Other EDI applications 

The EDI was found to be more responsive to the 
emerging drought conditions compared with the DI and 
the SPI, particularly during the 1998–2001 drought spell. 
Also, compared to other indices, the EDI was found to be 
able to describe developing drought conditions well – 
spatially and temporally. The EDI efficiency can be 
related to the concept of effective precipitation (EP) that 
the index uses. However, the requirement of a 
continuous daily precipitation record can be a serious 
limitation for the wider use of the EDI. 

EDI is preferable for monitoring long term droughts in 
arid/semi-arid regions even if the input is monthly 
rainfall data. EDI is recommended for use in comparison 
studies, since it is timestep independent index and has 
good correlations with various timesteps of other DIs. 
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Operational drought monitoring system 

http://atmos.pknu.ac.kr/~intra2 



Drought Monitoring and 
Forecasting 

 Drought monitoring 

 Climate Change Impacts on Drought  

 Drought forecast 



Daily EDI using observed precipitation  
(Calibration period : 1981~2010) 

TH431201 

97~98 79~80 86 

Extreme 

Severe 
Moderate 

Near normal 

TH431301 

83 97~98 04~05 

Wet 

15 Dry 



Components of Hydrological modeling 

1 Dam inflow modeling using SWAT 

Irrigation water demand 
modeling using APEX-Paddy 2 

3 Water balance modeling using rReservoir 



Comparison between EDI and storage level 



Spatial and temporal changes in EDI  



Climate Change Impacts on duration and intensity of 
Drought 

Duration 

Intensity 



Seasonal drought forecast using EDI 

Daily real time 
observed 

precipitation data 

Daily  
EDI 

Monthly  
EDI 

APCC’s 6-month 
seasonal forecast 
(daily & monthly) 

or 



Hands-on training for C.C. Impact Assessment 


