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ABSTRACT

In the climate change scenario, it is highly pertinent to study, the temperature averages and their spatial
anomalies at interdecadal scale. In this paper we analyze the month of April from 1950s-2000s based on the
surface air temperature. Based on observed monthly temperature data the spatial distribution and variation
of decadal isotherms are indicative of complex temperature variability throughout the country especially in
the mountainous, pediments and coastal regions. The spatial distribution of temperature also reflects
indelible impact of landforms on spacing and distribution of temperature in the complex terrain of Pakistan.
In this study, geographical approach has been adopted to depict the spatial variation of temperature in
Pakistan over the study period. The warmest decade was 2000s in the study period.
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INTRODUCTION

Drought and water shortage is the most serious threat to Asian community (Christensen
et al 2007; Cruz, 2007. The food security of poor community and climate change got deep
relationship (Lal et al. 2001; Barlow et al, 2002). Pakistan is facing temperature variability
that triggers events like heat waves, drought and floods (UNFCCC, 2007; Pachauri, 2009).
Climate variability can not be understood without understanding of regional temperature
variability (Ahmad et al 2010). The temperature variability in complex mountain system
is the prime concern of searchers contemporarily in climate sciences, also the Himalayan
region in Pakistan has shown increase in average temperature.(Mahrt, 2006; Hussain and
Mudasser 2007; Rasul et al 2008). The monthly temperature anomalies are the most
important tool that helps climate change diagnostic (Buhairi, 2010) as well as in
formulating climate policy (Nordhaus, 2007). The paper is focused on the surface
temperature anomalies observed in different parts of the country in April over the
decades of 1950s-2000s.

MATERIAL AND METHOD

The temperatures of the selected stations throughout Pakistan have been obtained from
Pakistan Meteorological Department (PMD) then averages were calculated at decadal
scale. In next stage the anomalies based on temperature coefficient were mapped For
further detail of methodology read, Ahmad et al, (2014); Ambreen et al (2014). The
describe results are based on simulated results (Figure 1).
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RESULTS AND DISCUSSION
In 1950s, the Indus plains are quite hot in Sindh and lower Punjab where the temperature
ranges between 27 °C and 32 °C and the averages temperature declines as one proceeds
towards northern parts of the country. The temperature decline is obvious from costal
Balochistan with approach towards northern parts of the province. An indelible impact of
landforms and latitude is quite clear on the average surface air temperatures of Pakistan.
Based on temperature anomalies interior Balochistan was cooler than the adjacent areas
with Sindh. The same is true for interior Punjab but its eastern parts close to Indian
borders experienced warming trend, Azad Kashmir and Muree Hills shown maximum
warming trend in the decade. The decade experienced temperature coefficient values
from 1.5 (warm) to -2.5 (cool).
In 1960s, the observations show more or less the same pattern of average temperatures
but the isotherms of 24 °C, 21 °C, and 18 °C in northern Pakistan seems to be shifted
further north. The anomalies examination shows that the coastal areas of Balochistan,
Kharan and areas centered over the Muree Hills have acknowledged warming
temperatures. The temperature remained cool (below average) in most of the national
territories. The range of variability remained between 2 and -2 temperature coefficient.
In 1970s, the area of above 30 °C has increased in spatial extent, northward push of
isotherm is slightly continued. The anomalies condition is custodian of warming and thus
the decade was found warmer than the previous one. The coastal areas explicates cooling
temperatures (below average) while the rest of the national territories were clearly found
above the reference temperature. Obvious warming has been recorded in the Punjab and
upper Sindh, KPK, parts of Hindu Kush and Karakoram.
In 1980s, surprisingly the area characterized by above 30 °C has been reduced in spatial
extent and the shift of average temperature towards north in the country was not
obvious. The coastal areas of Blochitan again were above average temperature except
few areas centered over the Noshki in Balochistan and Kohi Safed and surrounding areas
in Tribal areas, the rest of Pakistan knowledgeable temperature slightly below average.
In 1990s, based on observations the situation was more or less analogous with the
temperature situation found in 1980s except southern Sindh where the temperature
above 30 °C has been registered. April was cooler rather in 1990s, except Balochistan
coast, Quetta Valley and surroundings. Based on the isothermal map, the geography of
the temperature for the decade of 2000s highlight that the decade was the warmest than
any other decade of the study period where Sindh, Punjab, central and western
Balochistan were found warmer as indicated by surface distribution of temperatures.
Sindh was the warmest region in the decade. The coefficient values were between 0.5
and 2 that held temperature well above average.
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Figure 4: In April, the spatial distribution of decadal average temperature (left column)
and spatial distribution of their respective decadal temperature anomalies (right column)

in Pakistan over the study period.

CONCLUSION

Examination of temperature anomalies in all decades except 2000s of the study period
give the impression that the temperature were not above the average temperature
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except few cases .Therefore, the individual decadal temperature anomalous results for
April do not strongly hold the warming doctrine in the study locus. To be kept in view April
is almost a transitional month between the cool and warm seasons in Pakistan. The
cooling and warming in the coastal areas of Balochistan below average and above average
respectively might be the result of impact of change in sea surface temperature (SST) in
Arabian Sea.

The warmest decade was 2000s in the study period where the astern Punjab and western
Balochistan plus its coastal area were the warmest areas. The piedmonts and plains were
above average throughout the country. The enclosed valleys all over Pakistan were also
warmer. This decade was truly custodian of the global warming doctrine.
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