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General Climate

Pakistan’s geography is very diverse and this contributes to the diversity in climatic conditions in
different regions of the country. The far north of Pakistan reaches into the Himalayas, whilst the
southern and western, and coastal regions are lowland plains of the River Indus. Two smaller

mountain ranges (the Safed Koh and Sulaiman ranges) run along the eastern border of Pakistan.

Average temperatures are strongly dependent on this topography, with coolest annual
temperatures below zero in the far North (the Himalayan region), and higher average temperatures
in the lower-lying south-east. In the warmest months (May to September) average temperatures in
the north do not exceed 15°C, whilst in the south they can reach up to 35°. In the coolest months
(November to February) are well below zero in the highest altitudes, and 20-25°C in the low-lying
south.

Most of the country receives very little rainfall throughout the year (20-30mm per month), but the
Northern regions, on the southern side of the Himalayan mountains, receive rainfall of up to 200mm
per month as a result of with the summer monsoon through July to September.

Recent Climate Trends
Temperature

e Mean annual temperature has increased by 0.35°C since 1960, an average rate of 0.08°C per
decade.
e The rate of increase is most rapid in OND, at 0.19°C per decade, whilst there is no evidence
of a warming trend in the warmest season, JAS.
e The frequency of hot days' and hot nights has increased significantly, annually, since 1960.
0 The average number of ‘hot’ days per year in Pakistan has increased by 20 (an
additional 5.5% of days?) between 1960 and 2003. The rate of increase is seen most

‘Hot’ day or ‘hot’ night is defined by the temperature exceeded on 10% of days or nights in current climate of that region and season.
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strongly in SON when the average number of hot SON days has increased by 2.4
days per month (an additional 7.6% of SON days) over this period.

0 The average number of ‘hot’ nights per year increased by 23 (an additional 6.4% of
nights) between 1960 and 2003. The rate of increase is seen most strongly in MAM
when the average number of hot MAM nights has increased by 2.3 nights per month
(an additional 7.6% of MAM nights) over this period.

e The frequency of cold days® and nights, annually, has decreased significantly since 1960.

O The average number of ‘cold ‘days per year has decreased by 9.7 (2.7% of days)
between 1960 and 2003.

0 The average number of ‘cold’ nights per year has decreased by 13 (3.6% of days).
This rate of decrease is most rapid in DJF when the average number of cold DJF
nights has decreased by 2.1 nights per month (6.9% of DJF nights) over this period.

Precipitation

e Mean annual rainfall over Pakistan has not changed with any discernible trend since 1960.
e There is no consistent trend in the extremes indices for observed daily rainfall.

GCM Projections of Future Climate
Temperature

e The mean annual temperature is projected to increase by 1.4 to 3.7°C by the 2060s, and 1.9
to 6.0°C by the 2090s. The range of projections by the 2090s under any one emissions
scenario is 1.5- 2°C.

e The projected rate of warming is most rapid in the most northern regions of Pakistan.

e All projections indicate substantial increases in the frequency of days and nights that are
considered ‘hot’ in current climate.

0 Annually, projections indicate that ‘hot’ days will occur on 16-25% of days by the
2060s, and 18-38% of days by the 2090s. Days considered ‘hot’ by current climate
standards for their season are projected to increase most rapidly in JAS, occurring on
27-74% of days of the season by the 2090s.

0 Nights that are considered ‘hot’ for the annual climate of 1970-99 are projected to
occur on 18-30% of nights by the 2060s and 20-42% of nights by the 2090s. Nights
that are considered hot for each season by 1970-99 standards are projected to
increase most rapidly in JAS, occurring on 32-81% of nights in every season by the
2090s.

0 Projected increases in hot days and nights in JAS are more rapid in the southern,
coastal regions of the country than the north.

2 The increase in frequency over the 43-year period between 1960 and 2003 is estimated based on the decadal trend quoted in the
summary table.

3 ‘Cold’ days or ‘cold’ nights are defined as the temperature below which 10% of days or nights are recorded in current climate of that
region or season.
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e All projections indicate decreases in the frequency of days and nights that are considered
‘cold’ in current climate, and in much of the country, do not occur at all by the 2090s.

Precipitation

e Projections of mean annual rainfall averaged over Pakistan, from different models in the
ensemble, project a wide range of both positive and negative changes in precipitation.
Projected changes range from -9 to +20mm per month (-20 to +41%) by the 2090s, with
ensemble means close to zero.

e  Whilst the range of projections across the model ensemble is large, the model ensembles
tend to project decreases in rainfall in JFM and AMJ, and increases in JAS.

o Whilst there is very little agreement between models as to changes in mean rainfall amount,
there is greater consistency for the rainfall extremes.

0 The proportion of total rainfall that falls in heavy” events shows mixed positive and
negative changes in projections from different models. These changes do, however,
tend towards increases over the annual average and particularly in JAS.

0 Maximum 1- and 5-day rainfalls also tend to increase in projections (particularly in
JAS), although some models do project decreases. Changes range from -3 to +24 mm
in 1-day maxima, and -8 to +36mm in 5-day maxima.

Additional Regional Climate Change Information

e Complex topography in this part of the world means that local variations in response to
global warming, particularly precipitation, are likely to be large and many areas may vary
from the regional trend (Christensen et al., 2007).

e Alack of consistency between models in representing monsoon processes contributes to
uncertainty in estimates of future precipitation in this region (Christensen et al., 2007).

e For further information on Climate Change projections for Asia, see Christensen et al. (2007)
IPCC Working Group | Report: ‘The Physical Science Basis’, Chapter 11 (Regional Climate
projections): Section 11.4 (Asia).

4 . ) . ) ) . ) ) .
A ‘Heavy’ event is defined as a daily rainfall total which exceeds the threshold that is exceeded on 5% of rainy days in current the climate
of that region and season.
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Data Summary

Observed Observed Projected changes by the Projected changes by the Projected changes by the
Mean Trend 2030s 2060s 2090s
1970-99 1960-2006 Min  Median  Max Min  Median  Max Min  Median  Max
Temperature
(°C) (;Z‘:ZZ;ZE.)C Change in °C Change in °C Change in °C
A2 0.9 1.6 2.1 21 3.0 3.7 4.0 5.1 6.0
Annual 213 0.08* AlB 1.0 1.8 2.4 1.8 3.1 3.6 3.0 3.9 5.2
B1 0.8 1.3 1.8 14 2.2 2.6 1.9 2.8 3.6
A2 0.8 1.7 2.4 1.8 3.2 4.6 3.7 5.1 6.8
JFM 14.5 0.08 AlB 11 1.9 2.8 2.0 33 4.1 2.9 4.1 5.4
B1 0.7 14 2.0 1.1 2.2 31 1.9 2.8 4.1
A2 0.9 1.6 23 2.1 3.1 4.4 3.8 4.9 6.6
AMJ 26.2 0.12 AlB 1.2 1.9 2.9 1.5 3.1 3.6 3.1 4.1 53
B1 0.4 13 23 1.6 2.0 2.9 1.5 2.7 3.6
A2 1.0 1.6 2.1 1.5 3.0 3.7 3.5 4.7 5.9
JAS 26.3 -0.04 AlB 0.7 14 24 1.8 2.9 3.8 24 3.7 5.2
B1 0.4 1.2 1.8 1.2 2.2 2.8 1.7 2.6 34
A2 0.4 15 2.3 2.2 3.1 4.2 3.6 5.0 6.3
OND 17.3 0.19* AlB 0.7 1.8 2.6 2.0 3.1 4.7 2.8 4.4 5.1
B1 0.9 13 2.2 0.8 2.2 3.0 1.9 2.9 3.7
Precipitation
(mm per (change in
mm per Change in mm per month Change in mm per month Change in mm per month
month)
decade)
A2 -5 0 8 -7 1 15 -9 0 20
Annual 25.5 -0.5 AlB -5 0 9 -5 0 9 -6 1] 9
B1 -2 0 5 -2 0 7 -4 0 5
A2 -9 0 11 -12 -2 11 -14 -1
JFM 29.2 -0.4 AlB -7 -2 3 -7 -3 7 -10 -1 14
B1 -8 -1 9 -6 -2 5 -8 -2 4
A2 -4 0 16 -5 0 17 -7 -3 18
AM) 20.1 0.1 AlB -6 -1 10 -5 -1 10 -8 -3 11
B1 -5 0 7 -5 -2 8 -5 -1 11
A2 -9 0 17 -18 3 42 -23 2 52
JAS 42.7 -1.6 AlB -11 1 21 -12 3 20 -19 1 28
B1 -3 1 9 -9 2 16 -11 1 19
A2 -5 0 8 -5 0 6 -2 1 13
OND 10.0 0.5 AlB -5 0 6 -5 0 7 -4 0 10
B1 -3 0 5 -2 0 9 -8 0 5
Precipitation (%)
in %
(:271577 (;:fzgfa’gef % Change % Change % Change
A2 -18 2 17 -23 4 30 -28 0 41
Annual 25.5 -1.8 AlB -18 -2 18 -16 0 18 -22 4 22
B1 -9 -1 23 -11 -2 17 -20 0 11
A2 -34 -3 33 -43 -7 40 -49 -10 24
JFM 29.2 -1.4 AlB -26 -6 13 -33 -11 21 -35 -4 42
B1 -29 -7 36 -24 -10 16 -29 -12 32
A2 -21 1 43 -23 0 47 -30 -16 49
AMJ 20.1 0.4 AlB -29 -4 27 -28 -5 28 -36 -8 31
B1 -25 1 31 -23 -9 22 -27 -4 31
A2 -19 4 38 -38 15 172 -50 12 227
JAS 42.7 -3.7 AlB -24 8 53 -27 14 68 -42 1 292
B1 -16 3 37 -22 10 93 -34 4 78
A2 -21 -2 39 -22 -4 23 -10 4 44
OND 10.0 4.6 AlB -27 -3 22 -29 -1 26 -18 3 34
B1 -18 3 21 -12 0 42 -34 -1 16
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Observed Observed Projected changes by the Projected changes by the Projected changes by the
Mean Trend 2030s 2060s 2090s
1970-99 1960-2006 Min  Median  Max Min  Median  Max Min  Median  Max
% Change in
Frequency frequency Future % frequency Future % frequency
per decade
Frequency of Hot Days (TX90p)
A2 *oHkk Fokokok Hokkk 18 21 23 26 29 38
Annual 10.6 1.27* AlB HHAE Fkkk HAAK 18 21 25 20 27 36
B1 Fkkx Fkxk Fkxx 16 19 21 18 21 26
A2 HoEAk Fkkk ol 19 23 32 30 39 46
JFM 10.7 (1.49%) A1B Fhkx *dkx Fkxx 19 22 31 25 32 41
(DJF) B1 Hokkk Fokokok Fokkk 16 17 21 17 23 28
A2 Fkkx Fhkx ol 22 26 31 36 43 55
AMJ 10.0 (1.40) AlB Fkkx Fkxk Fkxx 21 28 37 30 38 54
(MAM) B1 HEAE Fkkk ol 17 23 24 20 25 36
A2 HHAK Fhkk HEAK 23 36 45 39 54 74
JAS 10.9 (0.62) AlB Hokkk Fokokok Hokkk 27 32 47 28 47 64
(1JA) B1 kR Ak Hrxk 22 26 36 27 33 52
A2 Fkxx Frxk Fkxx 16 20 25 25 30 37
OND 10.9 (1.77%) AlB ol *kkk Fhkk 15 19 24 20 27 33
(SON) B1 HHAK Fkxk Fkkx 14 19 22 17 21 25
Frequency of Hot Nights (TN90p)
A2 ol Fkkk HEAE 23 25 28 31 36 42
Annual 10.6 1.48* AlB Hkkx Fkxk Fkkx 21 26 30 27 32 40
B1 Hokkk Fokokk Fokkk 18 22 26 20 24 29
A2 *HEK FAkk *orkk 19 25 30 30 40 49
JFM 11.1 (1.73%) AlB Fkxx *dkx HAEK 18 26 31 23 34 45
(DJF) B1 *EAE Fkkk FEAk 14 19 21 16 24 30
A2 Hkkx Fkxk Fkxx 28 32 38 40 51 62
AMJ 10.1 (1.76*) AlB Hokkk Fokokk Fokkk 26 32 42 37 46 58
(MAM) B1 ok ok HHkx 21 25 31 23 27 38
A2 *kok % skokk * ok k 42 45 57 64 70 81
JAS 10.2 (0.70) AlB *HAE Fkkk FEAk 36 46 57 54 59 76
(JJA) B1 Hkkx Fkxk Fkxx 29 36 46 32 42 58
A2 Hokkk *okokok ks 22 23 35 32 37 52
OND 10.4 (1.30%) AlB HEAE *EEE i 20 23 37 28 31 49
(SON) B1 *oHkk Fokokok Hokkk 17 21 29 19 23 32
Frequency of Cold Days (TX10p)
Az ko kk %k kK %k ok ok 1 3 6 0 1 3
Annual 9.9 -0.62* AlB *orkk Fokokok Hokkk 2 3 4 0 2 4
Bl kkkk kK %k k k ok 4 4 7 2 3 5
Az % ok ok ok ok k %k ok ok 0 2 5 0 1 4
JFM 9.8 (-0.97) AlB *oHEk Fkkk *oEAk 1 2 5 0 1 3
(DJF) Bl kkkk %k kK %k ok ok 3 4 7 1 3 4
A2 * %k %k ek ok ok * %k K 1 3 6 0 1 2
AMJ 9.8 (-0.86) AlB HoHEE Fkkk *EAE 0 3 5 0 1 2
(MAM) B1 Kk K *k Kk *kokk 3 5 6 2 3 7
AZ ok ok ok * %k %k ok k% k ok 1 3 4 0 1 4
JAS 10.0 (-0.2) A1B R 1 3 5 0 2 6
(JJA) B1 EETTY >k Kk EETTY 2 4 5 1 3 5
A2 *okkk %k %k ok ko k ok 0 3 5 0 1 2
OND 9.6 (-0.65) AlB HEAx Fkxk Fkkx 1 2 4 0 1 3
(SON) Bl ko k ok %%k %k ok %k k k ok 3 5 7 1 3 4
Frequency of Cold Nights (TN10p)
A2 % ok ok ok EEE L2 %k ok ok 1 3 4 0 0 3
Annual 9.0 -0.83* AlB *oHEk Fkkk HoEAk 2 3 4 0 2 3
Bl %k ok ok ¥k k %k ok ok 3 5 6 2 3 5
A2 * %k % ¥ ek ok ok * %k k¥ 0 1 4 0 0 3
JFM 8.9 (-1.60%) A1B *akx *EkE ok 1 2 5 0 1 3
(DJF) Bl % %k %k k. ¥kkk % % %k k. 2 5 6 0 3 4
A2 ko k ok %k %k ok k% k ok 1 2 4 0 0 1
AMJ 9.6 (-0.68) AlB HAAx Fkxk Hkkx 1 3 4 0 1 2
(MAM) Bl % %k % % ek ok ok * %k k¥ 3 4 5 1 3 6
Az kkkk ¥k kK ok k ok 0 1 2 0 0 1
JAS 10.1 (0.50) AlB HEAx Fkxk Fkkx 0 1 2 0 1 1
(JJA) Bl kok ok ok %k %k ok %k k ok ok 1 2 5 0 2 3
Az kkkk *k kK ok ok ok 1 2 4 O 0 1
OND 8.7 (-1.28%) AlB *orkk Fokokok Hokkk 1 2 3 0 1 3
(SON) Bl kkkk kK %k k ko 3 4 6 1 3 4
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Observed Observed Projected changes by the Projected changes by the Projected changes by the
Mean Trend 2030s 2060s 2090s
1970-99 1960-2006 Min  Median  Max Min  Median  Max Min  Median  Max

% total rainfall falling in Heavy Events (R95pct)
Change in %

[ in 9 in 9
% per decade Change in % Change in %
A2 3% %k %k k. ¥k k ok % % %k k. _8 z 7 _7 4 11
Annual 42.5 1.26 AlB *oHkk Fokokk Hokkk -2 1 8 -6 4 8
Bl kkkk ok k ko k ok _2 2 5 _6 z 8
A2 % %k %k k. kK % %k %k k. _23 _1 11 _23 _7 16
JFM %k ok ok *kkk AlB ko k ok * %k %k k %k ok ok _13 _5 8 _23 _3 19
(DIF) B1 ok HHkE *Hkx -12 -4 7 -10 3 8
A2 % %k k¥ koK ok * % k¥ _18 o 22 _25 0 14
AMJ %k ok ok *kkk AlB kkkk ¥k kK %k ok ok _16 _2 12 _15 0 13
(MAM) B1 Hkkx Fkxk Fkkx -12 -2 18 -16 0 19
AZ ko k ok * %k k %k ok ok _20 4 10 _13 5 18
jAS %k ok ok *kkk AlB kK kk ¥k kK %k ok ok _5 4 9 _15 5 21
(JJA) B1 *okkk Fokokok Hokkk -5 0 12 -13 1 12
A2 kokkk * %k kK %k ok ok _15 3 12 _6 2 10
OND %k ok ok % ok ok k AlB % ok ok ok EEE L2 %k ok ok _4 1 6 _7 z 8
(SON) B1 *oHEk Fkkk HoEAk -12 3 12 -14 0 11
Maximum 1-day rainfall (RX1day)
Change in
mm mm per Change in mm Change in mm
decade
A2 * %k %k koK ok * %k k¥ _3 3 9 _2 3 24
Annual 71.2 10.90* Al1B *Ekx Fkxk Fkkx -2 2 8 -1 4 10
Bl % ok ok ok ok k EEE 2 0 z 7 _3 1 7
AZ *kkk 4 %k %k ok ko ok ok _5 0 7 _4 _1 8
JFM 10.9 (-0.05) AlB *AAx Fkxk Fkkx -3 0 4 -2 0 11
(DJF) B1 % % k¥ koK ok * %k ¥ _2 o 3 _1 0 4
A2 kkkk %k kK ok ok ok _2 1 5 _2 0 9
AMJ 12.7 (0.06) AlB HEkx Fkxk Fkkx -2 0 4 -3 0 5
(MAM) Bl kk ok ok %k ok k %k k k ok _2 0 4 _3 0 5
Az % ok ok ok ok k %k ok ok _4 1 9 _3 2 20
JAS 29.9 (0.26) AlB *orkk Fokokok Hokkk -1 0 7 -3 2 9
(JJA) Bl kkkk * %k kK ok ok ok _2 0 6 _1 0 S
Az * % % % ¥k k % 3k ok ok _2 0 4 _1 2 10
OND 10.3 (0.05) AlB ol Fkkk HEAk -2 1 2 -4 1 5
(SON) Bl % ok ok ok ¥k k %k ok ok _2 1 7 _4 0 5
Maximum 5-day Rainfall (RX5day)
Change in
mm mm per Change in mm Change in mm
decade
Az kkkk ok k ok ok ok _9 3 19 _7 8 36
Annual 100 -1.30 AlB Horkk Fokkok *okkk -4 4 14 -5 7 15
Bl ko kk %k %k ok k% k ok _1 3 11 _8 0 12
A2 % %k %k k. ¥ kKK % % %k k. _9 0 12 _8 _2 14
JFM 16.1 (-0.19) AlB *orkk Fokokok Hokkk -5 -1 9 -4 0 17
(DJF) Bl kkkk ¥k kK %k ok ok _4 0 4 _3 0 5
A2 * %k k¥ koK ok * %k k¥ _4 1 13 _5 0 15
AMJ 20.3 (0.17) AlB HoHkk Fkkk HEAE -4 0 14 -6 0 13
(MAM) B1 HAkx Fkxk Fkkx -5 0 10 -6 0 15
A2 * %k k¥ koK ok * %k k _11 4 20 _13 4 26
JAS 45.6 (-0.26) A1B kK Rk Hrkk -7 2 16 -10 4 17
(JJA) B1 *okkk Fokokk Hokkk -7 1 13 -9 0 13
AZ ko k ok * %k %k k %k %k ok ok _3 0 11 _4 3 17
OND 16.3 (-0.03) AlB Hkkx Fkxk Fkkx -4 2 5 -7 2 10
(SON) B1 *oHkk Fokokok Hokkk -5 3 11 -12 0 7

* indicates trend is statistically significant at 95% confidence

**** indicates data are not available

Bracketed trend values for extremes indices indicate values for the closest seasons that data is available. See documentation.
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Pakistan: Mean Temperature Anomaly Annual
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Figure 1: Trends in annual and seasonal mean temperature for the recent past and projected future. All values shown are anomalies, relative to the 1970-1999 mean
climate. Black curves show the mean of observed data from 1960 to 2006, Brown curves show the median (solid line) and range (shading) of model simulations of
recent climate across an ensemble of 15 models. Coloured lines from 2006 onwards show the median (solid line) and range (shading) of the ensemble projections of
climate under three emissions scenarios. Coloured bars on the right-hand side of the projections summarise the range of mean 2090-2100 climates simulated by the
15 models for each emissions scenario.
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Figure 2: Spatial patterns of projected change in mean annual and seasonal temperature for 10-year periods in the future under the SRES A2 scenario. All values are
anomalies relative to the mean climate of 1970-1999. In each grid box, the central value gives the ensemble median and the values in the upper and lower corners
give the ensemble maximum and minimum.
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Pakistan: Monthly Precipitation Anomaly Annual

2020

2040

2060

Pakistan: Monthly Precipitation Anomaly JFM

\H‘H
|
N
o

2000

Pakistan:

2020

2040

2060

2100

60

40

20

Monthly Precipitation Anomaly AMJ

60

40

20
0

=20

—40

2020

2040

2060

2100

100

50

Monthly Precipitation Anomaly JAS

100

50

2000

2020

2040

2060

Pakistan: Monthly Precipitation Anomaly OND

80
60

40

20

A

-20
—40

2100

Pakistan

a1B Bl

A2 A1 B1

A2 A1B g

Figure 3: Trends in monthly precipitation for the recent past and projected future. All values shown are anomalies, relative to the 1970-1999 mean climate. See

Figure 1 for details.
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Figure 4: Spatial patterns of projected change in monthly precipitation for 10-year periods in the future under the SRES A2 scenario. All values are anomalies relative
to the mean climate of 1970-1999.See Figure 2 for details.
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Pakistan: Precipitation Anomaly (%) Annual
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Figure 5: Trends in monthly precipitation for the recent past and projected future. All values shown are percentage anomalies, relative to the 1970-1999 mean climate.

See Figure 1 for details.
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Figure 6: Spatial patterns of projected change in monthly precipitation for 10-year periods in the future under the SRES A2 scenario. All values are percentage
anomalies relative to the mean climate of 1970-1999.See Figure 2 for details.
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Figure 7: Trends in Hot-day frequency for the recent past and projected future.
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See Figure 1 for details.



375

35.0

32.5

30.0

2

22.5

32.5 35 375

30.0

25.0

2;

37.5

25.0 27.5 30.0 325

2;

27.5 30.0 32.5 3! 37.5

22.5

32.5 350 375

30.0

2060s

30 33— sore—30 [ED 33 30 ; 36 s Ir—36 [E3 38 34
9| 1 20 | 20 20 \\132\ 20 8 | 2 27 | 27 27 \\133\ 30
15 6 16 15 13 12 " ,{\/\ o| 23 7] 23 22 20 18 17 ,‘ﬂ’\
32 31 30 29 31 35 3 8 38 38 37 36 J 36 38 3
19 19 20 21 19 1 19 28 27 27 28 28 29
5 17 16 15 15 14 14 13 0 4 24 24 23 22 22 20 19
34 34 32 1 33 3| 36 37 '(‘\‘7 40 41 39 8 39 4! 43 44
20 2 /\2/1\) 20 18! 19 \{ 29 /\% 28 27 27 \29\
17 18 17 16 16 15 14 13 o| 26 26 25 24 23 22 20 17
Es\i_\y- 35 35 35 36 38 20 8 E,\}s- s 42 42 44 46 48
22 21 21 20 19 17 17 32 32 &l 28 26 24 21
19 19 17 16 K@/ 14 13 13 o 27 27 27 23 K@/ 19 17 15
=
38 39 40 3 36 32 31 32 b 48 49 50 4 46 42 41 40
23 "j 23 22 21{ 20 19 18 16 33 "j 34 32 31{ 30 28 25 22
L [ |1o |20 |15 5 14 13 12 ol [ |3 |2 21 9 18 17 16
38 40 £ a1 ) a7 30 26 29 & 52 64 s\\ 57| ) 51 42 39 39
28 33 31 4 21 18 17 16 43 48 49 41 30 26 24 21
18 20 22 2 e 16 14 12 of 3 33 34 2 26 22 19 17
600 625 6.0 675 70.0 72 751 775 800 V600 625 65.0 675 70.0 72. 751 775 800
E 51 60}~ BB —%o (D! 59 55
kys\ 2 35 | 41 ‘sz 72 \‘g 43
15 19 f 23 27 30 33 33
e adl
8 57 66 74 75 74 75 5
30 32 43 41 42 4 49
5 ol & 23 25 28 31 34 36 38
39 B 59 63 68 1 69 & 76 80
E8) s 1’3) 34 37 43 14\
15 o 22 23 25 24 24 27 32 36
3 [ s 64 63 60 61 70 80
33 34 34 33 34 34 38
1 ol 26 24 23 23 3 22 23 31
N 73 "j 74 74 of | 65 67 70 73
42 45 37 34 \K 34 34 34 34
L [ | | 1o ° 32 31 |0 | 3 22 19 21
84 85 s\\ 59| } 55 56 53 51 & 9\« 8| ) 78 76 72 70
36 42 43 8 24 25 21 19 68 1 37 36 35 34
23 24 24 2 1 17 16 13 o 40 3 L 20 23 20
60.0 625 5.0 675 70.0 72 751 775 80.0 ~60.0 625 65.0 67.5 70.0 725 751 775 800
47 49— a8 (48] 52 49 ; 60 67— BzIS—$62 (62] 65 60
\\131\ 26 7| 37| 39| 40 70 \\112\ 40
13 7(7{\ ol 28 3 28 26 22 23 25 7(3’\
54 4 B 65 65 61 59 ,_)/ 62 71 5
28 39 40 39 42 42 A 40
13 13 ol & 32 32 31 30 3 28 24
63 50 & 71 71 66 1 65 7 80 78
28 \29\ 42 4. fﬁo’t',ls 43 41 45 Xj\
20 16 ol 35 35 35 35 37 34 28
71 72 8 X_,_\}a— 76 73 74 80 86 87
30 | 28 24 | 46 | 48| 47 )/ 46 | 46 | 47
21 21 w| 37 38 38 38 f-@_/ 36 33 32
63 "j 67 69 7, 74 73 74 74 I 77 "j 80 B4 B{ 88 89 89 89
28 28 27 29 27 27 30 30 49 49 49 47 48 48 50 49
Lie [ [ 20 | o 20 \(3 23 22 19 ol3 [ |4 |38 |35 Rz 31 32 34
26 50 5\\ 72| ) a3 82 79 77 g 69 78 ﬁ\ 92| ) o5 94 92 90
34 33 34 1 30 29 30 29 58 62 65 49 52 53 50
18 20 23 2 1o 20 23 22 ol 2 31 36 3. |20 31 33 36
60.0 62.5 65.0 67.5 70.0 72. 75 77 B80.0 “'60.0 62.5 65.0 67.5 70.0 72.5 75 77 B80.0
56 sel— &2 —$8 3! 85 77
9 | 29| 30| 32 7 \\g 34
18 0 19 22 23 17 15 7(713’\
61 62 59 61 71 B4 &)
31 30 29 30 B35} 32
7 21 22 21 20 21 22 20
66 64 54 /\23 65 7 80 85
31 3 8 36 32 30
23 26 20 18 17 13 " 9
54 53 56 60 66 69
37 34 37 55 29 25 27
17 17 19 17 ) 8 7 7
61 58 57 5 43 39 44 54
37 j 39 33 31{ 29 27 26 25
L’iz/\_ 2! " 7 7 7 8
73 78 7 56 /_} 39 37 42 48
50 51 45 6 24 23 28 24
15 19 30 2 1o 12 9 10
600 625 650 675 70.0 72 75 77 80.0
35 5 w35 (s3] 33 35 ; 41 T i > A €] [44] 45 50
17| 1 20 | 20 21 \‘g 22 2| 2 25| 28 33 \‘i 36
15 5 14 13 12 13 16 7‘»3’\ ol 17, 9 20 21 21 22 22 7{{\
36 35 32 30 J 31 32 3, B 43 44 42 41 J 42 %6 4
18 19 21 20 20 21 22 24 27 28 28 35
5 14 12 13 12 12 o (8 20 21 21 21 22 21 19
37 37 33 3 36 38 5 46 47 45 f\z/bs 43 4 50 53
20 18 18 19 26 2 28 29 32
14 13 13 13 12 13 12 12 ol 20 21 22 22 21 22 21 16
?_J—/ 36 35 34 36 40 43 3 X_\ﬂ— 46 45 44 47 53 57
19 19 19 17 17 16 19 27 28 27 28 29 24 30
14 14 15 14 ,5\3_/ " " 12 a| 2 24 23 20 8 20 20 19
S
39 38 37 3, 39 41 44 48 & 48 48 47 44 50 54 57 59
21 ’j 22 20 IBL 18 17 17 16 32 j 33 31 30{ 30 30 31 30
7 [ e | 16 4 12 9 9 op2e [ |30 | 18 7 16 16 16
41 42 :D\ 43| ) s2 58 58 58 & 57 72 s\\ 7 66 71 71 69
30| 31| 31 5 20| 20| 19| 18 44 | 48| a6\ 40| 34| 35| 33| 3
22 24 25 2 714 12 1" 8 : 39 41 37 21 19 13 12 16
600 625 5.0 675 70.0 725 751 775 800 600 625 5.0 675 70.0 725 750 775 800

|jonuuy

% Hot

AEIN

rAY

svr

anNo

days

100
90
80
70
60
50
40
30

20

Pakistan

Figure 8: Spatial patterns of projected change in Hot-day frequency for 10-year periods in the future under the SRES A2 scenario. See Figure 2 for details.
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Figure 9: Trends in hot-night frequency for the recent past and projected future. See Figure 1 for details.
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Figure 10: Spatial patterns of projected change in hot-night frequency for 10-year periods in the future under the SRES A2 scenario. See Figure 2 for details.
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Figure 11: Trends in cold-day frequency for the recent past and projected future. See Figure 1 for details.
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Figure 12: Spatial patterns of projected change in cold-day frequency for 10-year periods in the future under the SRES A2 scenario. See Figure 2 for details.

18



Pakistan: % Cold Nights Annual

20 20

15

15

10

% Cold Nights
3

o
HH‘HH

AR

1960 1980 2000 2020 2040 2060 2080 2100

L

o

Pakistan: % Cold Nights JFM

40F 40
30— 30
z 20; 20
g E
e =
105 10
oE v . L . ,éxékéézhg‘% . 0
1960 1980 2000 2020 2040 2060 2080 2100
Pakistan: % Cold Nights AMJ
‘ : 725
—20
2 15
z —
8 —10
e 7
iy QL
0 ‘ ‘ ‘ =0

1960 1980 2000 2020 2040 2060 2080 2100

Pakistan: % Cold Nights JAS

25

20

15

% Cold Nights

10

%
g

o
HH‘\H

1960 1980 2000 2020 2040 2060 2080

N
o
o

Pakistan: % Cold Nights OND

- N N
v o 3

% Cold Nights

=

SR °

1960 1980 2000 2020 2040 2060 2080 2100

i

Figure 13: Trends in cold-night frequency for the recent past and projected future. See Figure 1 for details.
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Figure 14: Spatial patterns of projected change in cold-night frequency for 10-year periods in the future under the SRES A2 scenario. See Figure 2 for details.
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Figure 15: Trends in the proportion of precipitation falling in 'heavy’ events for the recent past and projected future. All values shown are anomalies, relative to the
1970-1999 mean climate. See Figure 1 for details.
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Figure 16: Spatial patterns of projected change in the proportion of precipitation falling in 'heavy’ events for 10-year periods in the future under the SRES A2 scenario.

All values are anomalies relative to the mean climate of 1970-1999. See Figure 2 for details.
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Figure 17: Trends in maximum 1-day rainfall for the recent past and projected future. All values shown are anomalies, relative to the 1970-1999 mean climate. See
Figure 1 for details.
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Figure 18: Spatial patterns of maximum 1-day rainfall for 10-year periods in the future under the SRES A2 scenario. All values are anomalies relative to the mean
climate of 1970-1999. See Figure 2 for details.
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Figure 19: Trends in maximum 5-day rainfall for the recent past and projected future. All values shown are anomalies, relative to the 1970-1999 mean climate. See

Figure 1 for details.
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Figure 20: Spatial patterns of projected change in maximum 5-day rainfall for 10-year periods in the future under the SRES A2 scenario. All values are anomalies

relative to the mean climate of 1970-1999. See Figure 2 for details.
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