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Structure of Talk

1. Centre overview

2. Responsibilities

3. Products

4. Drought Update – Case Study of
Tharparkar
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Regional Climate
Rainfall Distribution for SAARC region
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Rainfall Distribution

Monsoon (JJAS)

65% of Annual Rainfall

Monsoon Zone

Climate of Pakistan



Introduction to Water Related Disasters in Pakistan

MONSOON – Rainfall Distribution (1961-1990)

Monsoonal

Zone

Rod-Kohi



Introduction to Water Related Disasters in Pakistan

MONSOON – Rainfall Distribution (1991-2010)

Monsoonal

Zone

Rod-Kohi



Water Related Disasters in Pakistan

MONSOON – Rainfall Trend (Westward Shift)

Mann Kendall

Statistical Test

Sig (95%)

Z > 1.6

These areas required 

more attention for water 

management and to 

mitigate 

the flood disasters 

in the future

Ref: Hanif & Azmat 2013;      J. Of Hydrology USA



MONSOON – Rainfall Distribution

Monsoonal Weather Systems – Rainfall Shift



MONSOON – Rainfall Distribution

Monsoonal Weather Systems – Rainfall Shift
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MONSOON – Rainfall Distribution

Monsoonal Weather Systems – Rainfall Shift

100 km
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New Vulnerable Areas to FLOODS

have emerged;

KPK

SE Punjab

Central Sindh
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Climate change shifts

Regular climate

1. Geographic shifts – change in area of suitability

2. Seasonal shifts – change in (i) yields, (ii) cropping patterns

Extreme events

3. Extreme event shifts

Micro – eg flash flooding and soil loss in uplands

Macro – eg saline intrusion in Delta; cyclone landfall



Geographic shift
 

Paddy rice 
and 

commercial 
crops 

Shift in zone of suitability 

for habitat and crops 
Original extent of 

natural habitat 

Remaining 

natural habitat 

pockets 

Subsistence crops and NTF 

collection 



Rainfall in Rod Kohi
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Significant Trend of Precipitation across Pakistan (1951-2014)



Spatial Analysis of Drought Episodes & Impact 

http://link.springer.com/article/10.1007/s13351-015-4113-

z?wt_mc=internal.event.1.SEM.ArticleAuthorOnlineFirst

http://link.springer.com/article/10.1007/s13351-015-4113-z?wt_mc=internal.event.1.SEM.ArticleAuthorOnlineFirst


Products for Drought Monitoering

• Percentage Area Weighted Departure of Rainfall

• CPA(Cumulative Precipitation Index

• Soil Moisture Anomaly

• SPI (Standard Precipitation Index)

• Reservoir Data. (Tarbela, Mangla,

Rawal,Simly,Khanpur)

• Calculating Returns of Period (Frequency) of

Drought on regional/ Provincial level by using

Regional Drought Identification Model(REDIM)

• Satellite derived Products (NDVI, LST, TVDI)
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Courtesy: National Oceanic and Atmospheric Administration (NOAA )
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Courtesy:  http://www.cpc.ncep.noaa.gov/soilmst/glb_lb/curr.w.anas.gif

Soil Moisture Anomaly
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Source: NDMC, Pakistan Meteorological Department
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Source: NDMC, Pakistan Meteorological Department

Normal Reference Crop Evapotranspiration(1971-2000)
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Information dissemination through

• Fortnightly/Monthly and Quarterly

Drought Bulletin.

• Emails/Fax/telephone …

• Web: http://www.pmd.gov.pk/ndmc

Information Dissemination

http://www.pmd.gov.pk/ndmc


Information Dissemination



Tharparkar Climate Statistics

• Monsoon rainfall (June-Sep) is the main source of water for

Tharparkar region in which 87% of annual rainfall is observed.

• Winter season (Oct  to March) remains dry.

Monsoon 
(June-Sep) Normal

Annual
Normal

% of 
annual

219.3 246.5 87%



Reported Data
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Satellite Derived Products



Drought Monitor



Drought Statistics (Tharparkar)
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Drought identification - Site analysis (trough REDIM)

Threshold (Quantile 50%):109.25 mm

Mean Max Begin.(Max) End(Max) Min

Duration [years]: 2.00 7.00 1996 2002 1.00

Cum. Def [mm]: 109.97 443.95 1996 2002 2.75

Drought Int. [mm/year]: 47.64 88.40 1968 1969 2.75

General Characteristics of Drought Events



Conclusion

The analysis of ground observations and 

satellite data is done to delineate drought 

conditions. 

NOAA Satellite derived moisture anomaly is 

used for vegetation stress.

NDVI data from MODIS satellite is used to 

identify vegetation conditions. The 

comparison with average is done to detect

anomaly; vegetation stress.



http://www.ndmc.pmd.gov.pk/index_files/Page6055.htm

http://nwfc.pmd.gov.pk/WeeklyWeather/CWWO.html



Thank you!

UNDERSTAND the Climate Risk

COMMUNICATE the Climate Risk

director@pmd.gov.pk


