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Motivation
¸Drought and flooding rank first and second 

among the weather related cause of death and 

property damage worldwide in the past three 

decades.   

¸During recent years, floods, in particular, flash 

floods have caused billions of dollars in property 

damage within the United States, China, India, 

Pakistan, and other countries. 

¸The frequency of extreme precipitation events 

will increase by 26%, predicted by 21 GCMs if 

the global temperature increases 2.5 oC at the end 

of 21st Century.  2



Motivation
¸However, most GCMsô simulated extreme events are 

problematic due to the limitation of resolution, 

imperfect representation of sub-grid scale processes and 

lack of realistic amplitude  of natural variability given 

the model tuning being focused on getting correct the 

mean and simple standard variation. 

¸To facilitate climate modelersô efforts in simulating 

historical extreme events and deriving predictability of 

characteristics of hydrological extremes in the future, we 

will provide a multivariate, global database of 

hydrological extreme events based on the NEWS Phase I 

built datasets.



The significance and scientific goal  
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ČExtreme events, including flood, drought, cold surge and heat

wave, constitute the most socioeconomically-relevant components of

the energy and water cycle of the Earthôs climate system. Statistical 

and dynamical characterization of these extremes relies on the 

synergy of a diverse array of satellite and ground-based observations 

to achieve simultaneously continuous global coverage and process

resolving regional details. 

ČIn addition to validate the model simulations, these synthesized 

data products of extremes also provide the most important 

observational basis for investigating the physical and dynamical

processes that are responsible for the formation of these extremes 

and drive the variability of these extremes across intraseasonalto 

interdecadal timescales. 

ČAn improved understanding of these key processes will ultimately 

contribute to advances in the simulation, prediction and projection 

of extreme events with both regional and global climate models. 



Three objectives to achieve the goal
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1) to build a global database to understand the variability of 

global/regional hydrological extremes, identify the linkage 

between changes in the characteristics of these extremes (e.g., 

frequency, duration, intensity and sequencing) and the global 

climate change from widely used datasets (e.g., PDSI, GPCP, 

MERRA, etc).   

2) From this generated database, we will investigate the trends of 

these extremes during last three decades globally and regionally.

3) Furthermore, we will investigate how these trends associate with 

the changes of clouds, radiation and other atmospheric variables, 

and to what extent the regional extremes are associated with 

various climate/weather phenomena, such as monsoon systems, 

severe weather, and tropical storms.   



Method in studying extreme 

events

1) Set up the criteria or index

2) Identify the extreme events using the Index, 

3) Finally study their frequency, duration, 

intensity and sequencing. 
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Anomaly____                 

Standard Deviation
Index   =

Set up the Criteria/Index

Method:

1) Calculate monthly means and standard deviations of precipitation 

from each month total precipitation during the period 1979-2009

2) Calculate each month anomaly precipitation (P197901-P01mean).

Index < -1 ČDrought 

Index > 1  ČFlood 
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GPCP Annual mean Precipitation

from 1979-2009



Using the Index and Watershed technique  

to identify the extreme events 
Index
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