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1. Understanding drought: 

Defining drought 
Monitoring drought 
Setting thresholds 

2. Coping with Drought 
Basin Wide Measures 
Information Systems 
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Drought risk =  

drought hazard +  

drought vulnerability 



meteorological situation 

 
meteorological drought 
 

 
soil moisture drought 
 

 
hydrological drought 
 

low P 

precipitation 
deficiency 

low soil moisture 

low 
discharge 

low ground-
water storage 

 
socio-economic drought 
 

impacts 

P
R

O
PA

G
A

TIO
N

 

Van Loon et al., 2012 



 

 

• SPI – Standardized Precipitation index (McKee, 1984) 

• PDSI - The Palmer Drought Severity Index (Palmer, 1965): 

• Deciles method (Gibbs and Maher 1967; Coughlan, 1987), Australia 

• NDVI, monthly MODIS normalized difference vegetation index   

• fAPAR, Fraction of Absorbed Photosynthetically-Active Radiation, 
derived from MERIS  

 

Standardized approaches 

  are they useful? 

 



For different time periods: 
1, 3, 6, 12, 24, 36 months 
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VuGia ThuBon, Vietnam: hydropower development, irrigated 
agriculture, extended dry season, salt water intrusion 



Dry season and drought in the VGTB
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Fig. : Monthly  average discharge  (m3/s) at Nong Son & Thanh My (1976-2011) 

Dry season 

Wet season 



Figure: Catchment specific drought assessment methodology for 
the Vu Gia Thu Bon River Basin, Central Vietnam 
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Figure: Relationship between SPI and SRI in the Vu Gia River basin, values 
below 0 indicate meteorological (SPI) or hydrological drought conditions (SRI)  
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Figure: J2000 model performance for Vu Gia catchment and 
simulation testing discharge sensitivity against land use changes at 
Thanh My station  (Fink, 2015) 
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Trinh Quoc Viet, 2015 



2. Coping with drought 



Strategies to cope with droughts 

1. Store Water / make it available when needed 

 

2. Inform users about status of drought and 
possible action 

 



MUNICIPAL WATER SCARCITY 

ECOSYSTEMS DEGRADATION 

© Ribbe 



 

© Ribbe 



Run-on area 

= cropping area 

Runoff area 

= catchment 
  Microcatchments 

Macrocatchment 

   Floodwater harvesting 
Source: Prinz 

Rainwater Harvesting  
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Some MAR techniques 
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• Erosion and sediment control 
• Riparian wetland development of intermittant storage 

FLOODPLAIN DEVELOPMENT 



 



Living Weir 

 

Worldwaterlife.com 



 



Bringing EbA into practice 

“Improved Management of Extreme Events 
through Eco-system-based Adaption in 

Watersheds (ECOSWat)” 

GIZ  
 

Funded by  

International Climate Initiative  

 

 

 

 



Decisioin making 
process determines 
information needs 
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Precipitation 
Interception 
Evaporation 

Evapotranspiration 
Infiltration 

Percolation 
Runoff 

Storage 
Topography 

Geology 
Soils  

Vegetation 
Climate 

… 
Institutional System 

Institutions, governments, civil society, educational, private & public 
sectors, policies, laws, rights, licences, regulations, standards…  

Socio-economic System 

Farming 
Forestry 
Recreation 
Urban 
Industrial 
Commercial 
Water &  
Waste Treatment 
… 

Information Elements and Levels of (data) Integration 

Space 

Time 
Natural System 

Uncertainties 
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1.Monitoring 

 

2. System 
Modeling 
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Who generates data... and who needs it? 

River basin 
authority 

municipalities 
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…and for which tasks is information needed? 

 State of Basin Report 
 Disaster risk 

management 
 Water allocation 
 Irrigation management 
 Reservoir operation 
 River Basin Planning 
 Research/modeling 
 …. 

Coordinated River  
Basin Managemet Operational 

and Strategic 
Management 



Stora
ge 

Reser-
voir Source 

Discharge 

Treatment 

Treatment 

Distribution 

Collection 
Drainage 

Channels 

Field Irrigation 

Ecosystem 

Hydromet 
services 

Flood protection 
centre 

Agricultural 
services 

Irrigation 
association 

Hydropower 
company 

Office of 
statistics 

… 

Need for coordination…of stakeholders…via information 
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Components of a Spatial Data Infrastructure 
(SDI) 

• Policies  & Institutional Arrangements 
(governance, data privacy & security, data 
sharing, cost recovery) 

• People (training, professional development, 
cooperation, outreach) 

• Data (digital base map, thematic, statistical, place 
names) 

• Technology (hardware, software, networks, 
databases, technical implementation plans) 



Why to build an SDI? 

• Build data once and use it many 
times for many applications 

• Integrate distributed providers of 
data: “Cooperative governance”, 
Interoperability 

• Share costs of data creation and 
maintenance 

• Support sustainable economic, 
social, and environmental 
development 

…and geospatial information is essential in driving 

competiveness and facilitating effective decision-making    
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Enabling Spatial Data Infrastructure 

Health  

Education & Research Sustainable Development 

Energy 
Agriculture Water 

Emergency Services 

E -Government 

Utilities 

…assuring Interoperability! 



Initiatives (examples) 



11/09/2015 

Information Management concept , Limari basin, Chile: 
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Drought Early Warning systems 
-key elements- 

• Indicators which make sense in the context of 
environmental and socioeconomic context 

• Efficient monitoring 

• Data storage and availability 

• Communication with stakeholders using 
adequate interfaces 

• Feedback and collaboration 

 

 

 



Slide prediseca 
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Information is crucial for drought management! 
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