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. Centre overview
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Regional Climate
Rainfall Distribution for SAARC region
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Climate of Pakistan

Rainfall Distribution

36 Monsoon Zone
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Introduction to Water Related Disasters in Pakistan
MONSOON - Rainfall Distribution (1961-1990)
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Introduction to Water Related Disasters in Pakistan
MONSOON - Rainfall Distribution (1991-2010)
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Water Related Disasters in Pakistan
MONSOON - Rainfall Trend (Westward Shift)
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Monsoonal Weather Systems — Rainfall Shift
MONSOON - Rainfall Distribution
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Monsoonal Weather Systems — Rainfall Shift
MONSOON - Rainfall Distribution




Monsoonal Weather Systems — Rainfall Shift
MONSOON - Rainfall Distribution
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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
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Geographic shift

Shift in zone of suitability
,ee**®ee,, forhabitat and crops

Original extent of
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Rainfall in Rod Kohi

i
Gridded Average Precipation Over Rod-Kohi
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Significant Trend of Precipitation across Pakistan (1951-2014)
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Spatial Analysis of Drought Episodes & Impact

(b) Soil Moisture Departure (%)
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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)



NDVI

06 - 21 March 2015

Land Surface Temperature (C )
14 -21 March 2015 __ %

TVDI
06 - 21 March 2015

Courtesy: National Oceanic and Atmospheric Administration (NOAA )
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Soll Moisture Anomaly

Calculated Soil Moisture Anomaly (mm) MAR, 2015
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CLIMATIC CLASSIFICATION ON THE BASIS OF MOISTURE INDEX(%)
DURING APRIL (1971-00) OF PAKISTAN
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CLIMATIC CLASSIFICATION ON THE BASIS OF MOISTURE INDEX(%)
DURING MAY(1971-00) OF PAKISTAN
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Source: NDMC, Pakistan Meteorological Department
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Normal Reference Crop Evapotranspiration(1971-2000)

Normal Reference Crop Evapotranspiration(mm/day)
during April in Pakistan
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Normal Reference Crop Evapotranspiration(mm/day)
during May in Pakistan

Evapotranspiration
(mm/day)

[ Jo.1-20
[]21-40
[]41-60
B 6.0

21



12/8/2015

Duration 01 Nov to 15 Nov 2015
Drought Monitor

Updated 16 November, 2015
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Information Dissemination

Information dissemination through

« Fortnightly/Monthly and  Quarterly
Drought Bulletin.

« Emails/Fax/telephone ...
« Web: http://www.pmd.gov.pk/ndmc



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

Information Dissemination

d MQST IMMEDIATE / BY FAX
.

// J gq"} s Sigs Government of Pakistan

GI A W ational Disaster MaﬂagementAuthomy h

(Prime Minister's Office) w
ISLAMABAD ol

Subject Drought Monitoring

Please find attache
d attached a copy of Pakistan Meteorological Department Drought Bullet
in

for the month of
Decentber 2014, You are requested to please monitor the drought

situation in the affected areas and take necassary
necessary

mitigation measures as deemed

2 A priority action is requested, please

Lieutenant Co nel
For Chairman NEMA
(Raza Igbal)

Tel. 051-9205035
Fax. 051-9205086

v DG PDMA Punjab, Lahore . 2 - 193¢ ey
v~ DG, PDMA Sindh, Karachi « 4443
DG, PDMA Balochistan, Quetta s31-7 22249
DG, GBDMA Gilgit Baltistan, Gilgit
-7 DG, PDMA Khyber Pukhtunkhwa, Peshawar ¢/, TS e
~DG, SDMA Azad Jammu & Kashmir, Muzaffarabad o) -, 2
FATA Disaster Management Authority, Peshawar

No F.2 (E)72014-NDWA (Fiood/Gen) dated 5 yanuary 2014"

ce

i. Pakistan Meteorological Department Islamabad

Pakistan Meteorological Department

'March 2015 was the wettest month on record over Punjab during last 55 years

Qccxsinna[ heavy rainfail associated with hailstorms for short periods is:a significant

feature of weather: over sub-mountainous areas of Punjab and KP during April,
. Farmers are advised ‘to keep abreast of weather updates for- timely precautionary

to minimize weather induced losses.

Despite widespread rains in upper half'of country; drought affected areas of Smdh
‘(Tharparkar, Thatta, Mirpurkhas) did not receive any apprecmble rainfall that could

“help to alleviate drought conditions in the area.

Moderite to severe drought conditions preyail across rainfed areas of Smdh
-No significant rainfall is likely over most parts of Sindh during April 2015
ElNino conditions “aré strenpthening across equatorial Pacific that
further aggravate drought conditions in'Sindh by the ¢nd of monsoon season.

ay result to

National Drought Monitoring Centre (NDMC)

Headquarters Office, Sector H-8/2, Islamabad
Tel : + (92-51) 9250598, Fax: + (92-51) 9250368, URL: http://www.pmd.gov.pk



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 Annual % of
(June-Sep) Normal Normal annual

219.3 246.5 87%




Reported Data
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Satellite Derived Products

Land S
26

NDVI
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Drought Monitor

Duration 01 Nov to 15 Nov 2015
Drought Monitor Updated 16 Novembher 2015

Duration 16 Oct to 31 Oct 2015

< Drought Monitor Updated 2nd November, 2015




Drought Statistics (Tharparkar)

10 -—
= 5
2-

1948 1961 1954 1957 1960 1963 1%6 1969 1972 1975 1978 1981 1o 1987 19% 1993 1996 1999 2002 2005 2008 o0

Years

Tharpark

E120
e 60

< 1948 1951 1954 1957 1960 1963 1966 1969 1972 1975 1978 1981 1984 1987 1990 1993 19% 1999 2002 2(1)5 2008 2011

Years




General Characteristics of Drought Events

Drought identification - Site analysis (trough REDIM)
Threshold (Quantile 50%):109.25 mm
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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.

j oy
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2 NDVI data from MODIS satellite is used to

identify vegetation conditions. The
comparison with average is done to detect
anomaly; vegetation stress.
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.» Pakistan Meteorological Department

8- Government of Pakistan

- GFS METEOROGRAM
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ongitude: 68.27

CALCULATION STARTED AT: 28 NOV 2015 00Z
CALCULATION ENDED AT: 08 DEC 2015 00Z

Max Length of Dry Spell (Rainfall < 1.0 mm)
from 1st Oct 2015 to 30 Nov 2015
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7 UNDERSTAND the Climate Risk

COMMUNICATE the Climate Risk

Thank you!

director@pmd.gov.pk




