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The Red River Basin:  
160,000 km2 

Hoa Binh Dam 

ThacBa 
TuyenQuang 

China 

Hanoi 

Flood disaster in Hanoi 
- Tropical cyclones 
- Historical flood events with damages  
- Death toll: around 100psn/year 
  Economic loss: $1.2 billion (2006) 

Increasing demand for 
hydropower generation 
- Increasing by 15%in each year (due   
  to economic growth & urbanization) 
- Hydropower: 60% of total electricity 
- Unstable water supply (70% of annual   
   rainfall accumulates in Jul-Sep)  
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10days averaged hydrological parameters  
in the middle Indus 

Latent heat  Sensible heat  

Surface soil moisture  Root zone soil moisture  
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Drought Quantification:                                
The Standard Anomaly Index 

Agricultural 
drought 

Meteorological 
drought 

Hydrological 
drought 

1) Transform the best-fit distribution 
pattern into a standardized distribution 

2) Normalize by calculating SA 

Jaranilla-Sanchez, P. A., et al. (2011), 
Water Resour. Res., in press.  
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Source: [ Mckee et al., 1993] 
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Spatial SA: Philippines 
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Seasonal Drought Prediction 

Month 

SA FROM 
OBSERVED 
DISCHARGE 

SA FROM 
FORECAST 
DISCHARGE 

June -0.954 -1.010455 
July -1.30505 -1.61425 

August -0.4937 -2.41276 

Close enough, 
drought conditions 
can be forecasted 
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Year Observed SFC Observed SCF Observed SCF 

1983 

1991 

1997 

1999-2000 

ARROW Legends: red= drought; green=normal; blue=wet 

 e.g. increase towards drought conditions 

Seasonal Drought Prediction 
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Obs. 

Evaluation for relative distribution： 
Correlation coefficient(CC) 

 
Evaluation of absolute value: 

RMSE 
 

Scoring 
CC and RMES are more than all GCM averaged value ：1 
CC  or  RMES are more than all GCM averaged value ：0 

CC and RMES are less than all GCM averaged value ：‐1 



Obs. 



Climate Change Impact Assessment 
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Climate Change Impacts on Flood Control Plan 
in Indonesia 

10year Probable flood  
Current Climate 

10year Probable flood  
50 years later 
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Interactions between climate change, 
biodiversity and desertification 

 
Climate 
Change 

Biodiversity Desertification 

Impact of climate change on 
biodiversity 

Climate change could alter distribution of 
species and their habitats and lead to 

migration of plants and animals if there 
are corridors 

Role of biodiversity in climate 
change mitigation and 

adaptation 
Forest and biodiversity sequester carbon and 

affect local climate 
Biodiversity ensures ecosystem resilience to 

climate change  

Impact of Climate change on 
desertification 

Rising temperature increases 
evaportranstation and causes drought  

Decreasing precipitation leads to drought 
Impact of desertification on 

climate  
 Desertification causes loss of vegetation an  

soil carbon and changes drylands from  
carbon sink into carbon source 

Dust storms  increase aerosols  with cooling 
effect 

Impact of desertification on biodiversity 
Desertification degrades habitats for biodiversity and leads to loss of 

biodiversity 
Role of biodiversity in combating desertification 
Loss of drought- resistant biodiversity reduces resilience of ecosystem 

to droughts. 
Vegetation protects soil from erosion and stabilizes slopes from 

landslides. 

UNCECAR 
Climate and Ecosystems  

Change Adaptation Research 
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Thank You. 

Actions are now required. 

DATA AND INFORMATION, 
SCIENCE AND TECHNOLOGY, 
COOPERATION FRAMEWORK, 
AND PEOPLE  
ARE NOW READY. 
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