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Update on Global Drought Patterns 

Technical Summary of the recent IPCC assessment: 
 
 “More intense and longer droughts have been observed over wider areas, particularly in 
the tropics and subtropics since the 1970s.” 

“droughts are becoming more frequent, more intense, more spatially extensive, and of 
longer duration”. 

U.S. Department of Energy the National Oceanic and Atmospheric Administration: 
 
  
 
That does not seem consistent with the story coming from the IPCC!!! – Why??? 
 
      a. Different measures of drought 
      b. Parameters used- precipitation, temperature, flow 
      c. Crop stress indices  
 

“ Drought patterns at the global scale found no evidence to support claims of increasing 
drought activity.” 



Monthly time series of area-
averaged soil moisture 
percentile, percentage area in 
drought, and percentage 
contiguous area in drought (U.S. 
Department of Energy the 
National Oceanic and 
Atmospheric Administration, 
2009) 





MALAYSIA’S RECENT FLOODS 



 “The only thing we can do is to make careful preparations to reduce the impact of 
the floods. We have also asked JPS to prepare flood mitigation plans. However, the 
cost is very high and the Government has to consider the affordability first before 
making any decisions,” (The Star, 19 January 2014). 

The two keywords can be highlighted from the statements;  
 

a) Reducing the impact of the floods,  
b) Preparing flood mitigation plan 

 

  

“Sustainable Flood Management” 

-adjustment to the environment. 
- integrated consideration of economic, ecological and social 
consequences.  
-The new paradigm must go beyond simply reducing losses to building 
sustainable flood management strategy. 

-requires more multiple actions. 
- Limitation: complex, involving many decision makers , limited technical 
information, etc. 
 

Flood situation required fast and accurate decision…  



DECISION SUPPORT SYSTEM (DSS) 

Decision Support System (DSS) for flood management is a process that can provide a 
reasonable and best results to decision makers in managing flooding 

“computer-based tools having interactive, graphical and modeling characteristic to  
address specific problems and assist individual in their study and search for a solution  

to their management problems”  Loucks and daCosta (1991)  



http://www.water.gov.my 

DSS 

STRUCTURAL 

NON STRUCTURAL 



framing the 
issues 

gathering 
information 

drawing 
conclusions 

learning from 
feedback 

Good decision making needs data & information !! 

Integrating human knowledge with modeling tool is the best concept of DSS 
which could assist decision makers during different phases of flood 
management… 



(a)helps decision-makers at the upper level;  
(b)flexible and quick responds to questions;  
(c)provides ‘what if’ scenarios; and  
(d)considers the specific requirements of the decision-

makers. 

4 primary characteristics of DSS  for flood management system.  

Interactive Animation 



DECISION SUPPORT SYSTEM (DSS): Intelligent vs Effectiveness 

Intelligent  Effectiveness 

Knowledge-
based system 

(KBS) 

Artificial intelligence 

 
 Understand from experience  
 Conclude in situation where exist fuzziness 

and uncertainty 
• Use knowledge and experience to 

manipulate the environment 
• Respond quickly to new situations. 



Examples of IDDS  for drought and flood 

Conceptual Model of IDSS for Reservoir 
Operation (Wan Hussain, et.all. 2010) 

IDSS for flood management- UniSZA  (Ku Fazly, et.al 2014)  



IDSS USING  MULTI-CRITERIA ANALYSIS-  LRB 



IDSS – GIS SWMM for LRB 





MOVING FORWARD 

…to assist planners, stakeholders and decision makers for best 
flood management approach-no matter at pre, during or post 
floods…. 

Get back our why DSS…. 

…DSS provides support to the user and does not replace the 
individual. 

Conventional/ manually IDSS 



Local / Regional Level Needs to Improve Data Sharing 

• GIS data models (e.g., like NHD, NASIS) 

• Structure for sharing metadata (e.g., SHEFs, Open, Cloud, 
repository) 

• Example applications to demonstrate decision making value 

• Understanding data quality (metadata / QC) 

• Set priorities for data types of greatest (national) value  

• Money for cost sharing data creation (based on national 
priority?) 

• Money for maintenance 

• Manpower for maintenance 
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