Pakistan Needs A Crazgting
Response to Address Mulimensional
Phenomena of Climate Change

Dr.Zaigham Habib



Climate Change Phenomenon

Sunlight passes through the atmosphere and
wamms the Earth's surface. This heat
is radiated back toward space.

Most of the outgoing heat is absorbed by
greenhouse gas molecules and re-emitted in
all directions, warming the surface of the Earth
and the lower atmosphere.

A layer of greenhouse gasegprimarily water vapor, small amounts of
carbon dioxide, methane and nitrous oxideact as a thermal blanket,
absorbing heat and warming the surface to a héeipporting average of 59
Fahrenheit (15 Celsius).
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Projected increase in Temperature in 2Century
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Carbon dioxide levelsestimated

* current CO, level —»

For 650,000 years, atmospheric CO, has never been above this line ... until now 1950 >
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Countries most affected by ex-
treme weather events (1996-2015)

Honduras

Myanmar

Haiti

Nicaragua

Philippines

Bangladesh

Pakistan

Vietnam
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Italics: Countries where more than 90% of the losses/deaths occurred in one year/event
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Temperature (°C)

Annual TemperatureC) Trend 1902000 Pakistan
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Increase = 0.6°C Significant at 99% level
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Annual Precipitation (mm) Trend 192000
for Pakistan

. Increase =63 mmor (+25%) Significant at 99% level
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Ensemble mean of climate change projections based on
IPCC AR4 using 17 GCMs and the A2 SRES

2020s 2050s 2080s
. Temperature chang (°Q)

Northern Pakistan 14+0.10.1 27%10.2 47+0.2

Southern Pakistan 1.3+0.10.1 24+0.1

Precipitation change (%)
Northern Pakistan 2212.3

Southern Pakistan 3.145.1 64+7.5




The summer temperature may increase by 3C at mid century on the
Asian mass land and by 5C at end of 21st cent@glyre2014)

Average seasonal (JJA) minimum temperature change (2070's RCF 4.5)
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GebreSL, Ludwig F (2014) Spatial and Temporal Variation of Impacts of

Climate Change on the Hydrometeorology of Indus River Basin Using RCPs

Scenarios, South East Asia. J Earth Science and Climate Change.
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SiacherGlacier (largest glacier of HKH) retreated by 5.9 km during 21 years and lost 17% ice

massc Dr. GhulamRasooMET Pakistan
The bestguess glacier scenario resulted in a modeled decrease in mean
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considerable, they are less than the decrease in melt water production would
suggest, because this reduction is partly compensated for by increased mean
upstream rainfall (Indus +25%sanges +8%, Brahmaputra +25%, Yangtze +5%,
Yellow +14%).
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Location of Selected Glaciers and Lakes
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Possible reasons of increase in lakes number are higher precipitation, rapid melting of source glaciers due to
warming besides better quality of the image data used.


http://www.technologyreview.pk/tech_dev/wp-content/uploads/2016/09/Comparison-of-Lakes-Full.jpg

Holding pattern ©NewsScientist

In the second half of July, a blocking event froze the meanders of the jet stream over
Europe and Asia. The pattern led to extreme weather across the continents
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COLD, LOW PRESSURE AIR
encourages rain over
mountains to the north

, of Pakistan

HOT, WET AIR from Africa
dumps moisture over
* eastern Europe,
* becoming HOT DRY AIR, ;
20-27 July 2010
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Monsoon Lower Indus Extreme Events

Special Report on Pakistan’s Monsoon 2011 Rainfall
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Climate Phenomena and Hydraulic Regime
Change

Temperature Changes affecting

C Precipitation, Snow and Ice, Evaporation
C  Runoff and river flows, Wind direction, Sea level rise>(sea intrusion)
C  Soil moisture & aquifer, aquatic biological processes

Monsoon based Precipitation

C Spatictemporal variability of flow patterns, Ecological behavior
C Newagro-climatic zoned changes in aridity classification
C Runoff and drainage (floods and drought)

Aerosol and Fogs
Glacier and snow behavior, Evaporation and air density Ecological growth

Leading to a New Water Balance and to the new hydrological risks



Who should be involved in Climate Change
Management

Water

U All agencies, organizations and stakeholders involvec
water resources planning, development, monitoring,
services and uses.

U Weather and flood forecast and monitoring agencies

U Disaster management network

U All water use sectors

U Regular and high quality research

U New water orienteghegociations



Agriculture

U Freqguent crop failures (cotton, potatoes, wheat yield,
other crops)

U Shift in crop culture (growing seasons, water and inpt
reguirements)

U New water stress pattern and high water consumptiot

U High economic risk linked with changed cropping
pattern

U Stronger weather, water and economic linkages



Other Key Sectors affected by Climate Change

U Forest, biediversity, coastal and inland ecology

U Urban and Rural planning, land management

U Infrastructurec various adaptation and mitigation
levels (risk prone designs, energy efficiency etc ),

various agencies

U Health: already serious epidemics


http://www.lead.org.pk/cc/basicguide_climate_change.html

Dynamics of the Climate induced
Changes and their intesectoral links-
We can miss the appropriate
responses, leading to irreversible
Consequences



Way Forward for Pakistan

1. Accept at all levels that Pakistan is facing Climate
Change Challenges, its existing state of affairs is the
worse In Asia

2. Scientist and Professional have the biggest responsib
to fully define and quantify climate change impacts
faced by the country in physical and economic terms

3. The Climate Change Is an area where transformation
from the policy to the actions involve a strong
perception and across the sectors stakeholders. It can
taken as a test case.






