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Table 1. 1980-2010 monthly mean temperature climatology for the considered meteorological stations.

Stations Mean Temperature (°C)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov  Dec Annual
Jacobabad 15.2 18.2 24 30.5 35.6 37 34.8 33 314 278 22.3 16.7 27
Mohenjo-daro 13.9 16.7 23 29.1  34.1 35 339 329 309 267 21.1 15.9 259
Rohri 15.6 182 236 298 345 35.6 339 323 312 276 22.1 16.9 26.4
Padidan 14.8 177 235 299 344 35.5 33.7 32.1 31 27.5 224 164 26.5
Nawabshah 15.4 18 24 298 345 35.6 34 323 31.5 28 224 169 26.7
Hyderabad 18 21 262 309 333 34 324 311 31 29.6 248 19.6 27.6
Chhor 16.5 19.5 25 30.1 335 33.7 31.6  30.1 30.1 282 226 179 26.3
Karachi 18.6 212 254 289 311 31.9 305 292 295 289 246 204 26.4
Badin 17.5 20.5 258 30.1 326 32.8 31 29.6 296 287 24 19 26.6

Stations Minimum Temperature (°C)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov  Dec Annual
Jacobabad 7.9 109 166 224 274 29.8 29.3 284 263 205 14.3 8.9 19.9
Mohenjo-daro 4.7 7.9 13.3 18.9 24 27.4 279 27 247 182 11.8 7.3 17.3
Rohri 8.3 108 159 21.7 26.1 27.7 27.1 26 244 199 14.2 9.6 18.7
Padidan 6.5 8.9 145 202 247 27 269 258 237 183 12.4 7.6 17.8
Nawabshah 6.3 8.7 14.2 194 246 27.3 272 259 238 184 12.4 7.8 17.9
Hyderabad 11.4 139 18.8 228 26.1 279 27.6 265 254 225 17.4 13 21.1
Chhor 5.9 8.9 148 203 2438 26.9 265 253 239 187 11.8 7 17.6
Karachi 11.5 14 18.6 23 26.6 28.3 27.6 263 256 219 16.8 12.7 20.7
Badin 9.9 126 179 223 257 27.6 27.1 26 25 22.1 16.5 11.4 20.2

Stations Maximum Temperature (°C)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov  Dec Annual
Jacobabad 22.6 256 314 38.6 439 44.4 40.2 37.6  36.8 35.1 303 244 34.1
Mohenjo-daro 23.1 262  32.1 38.7 438 44.2 40.9 38.7 375 352 30.5 248 345
Rohri 22.6 256 312 381 43 43.5 40.5 38.3 37.8 352 30 243 34
Padidan 23.1 264 322 394 439 44.1 40.6 384 383 363 31.1 253 34.8
Nawabshah 24.5 279 338 402 442 43.9 40.7 38.8 39 37.7 323 26.1 35.5
Hyderabad 24.7 28.1 337 388 413 40 37.2 356 363  36.7 319 262 34.1
Chhor 26.9 299 352 40 42 40.6 36.8 349 363 376 335 287 35
Karachi 26.3 284 322 347 355 354 333 32.1 332 355 325 282 32
Badin 252 283 337 378 394 37.9 349 332 342 352 314 265 329




Table 2. Results of stationarity test for all the datasets.

Augmented Dickey-Fuller (ADF) test

Bias Bias
Observations ERA corrected Observations ERA corrected

Stations Tonax Interim ERA TW Interim ERA

T ax Interim T, TW ax Interim

TW o

Jacobabad 0.01 0.04 0.01 0.02 0.005 0.0043
Mohenjo-daro 0.02 0.015 0.02 0.013 0.026 0.031
Rohri 0.003 0.01 0.04 0.04 0.006 0.005
Padidan 0.011 0.025 0.013 0.001 0.012 0.014
Nawabshah 0.01 0.03 0.045 0.03 0.029 0.041
Hyderabad 0.034 0.004 0.021 0.011 0.04 0.002
Chhor 0.045 0.018 0.033 0.01 0.015 0.013
Karachi 0.02 0.01 0.019 0.002 0.007 0.006
Badin 0.04 0.034 0.028 0.033 0.021 0.024

Table 3. Results of Trend test of all the datasets.
Mann-Kendall (MK) test
. Bias
ations Observations ERA Bias Observations ERA corrected

T Interim corrected ™W Interim ERA

e Toax ERA " TWoax Interim

Interim T, TW ax
Jacobabad 0.115 0.825 0.756 0.854 0.068 0.071
Mohenjo-daro 0.487 0.366 0.333 0.174 0.403 0.537
Rohri 0.962 0.479 0.456 0.430 0.290 0.429
Padidan 0.313 0.497 0.67 0.867 0.643 0.844
Nawabshah 0.779 0.372 0.082 0.146 0.095 0.603
Hyderabad 0.477 0.136 0.111 0.410 0.084 0.545
Chhor 0.481 0.288 0.307 0.771 0.519 0.681
Karachi 0.281 0.233 0.172 0.103 0.113 0.13
Badin 0.766 0.323 0.423 0.073 0.111 0.115
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Figure 1. Quantile-Quantile plots of station observed Tmax (°C), u=90% for 9 stations of southern Pakistan (Sindh).
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Figure 2. Quantile-Quantile plots of ERA Interim Tmax (°C), u=90%

Model Quantiles

for 9 stations of southern Pakistan (Sindh).
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Figure 3. Quantile-Quantile plots of bias corrected ERA Interim Tpax (°C), , u=90% for 9 stations of
southern Pakistan (Sindh).
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Figure 4. Quantile-Quantile plots of station observed TW pmax (°C), u=90% for 9 stations of



Jacobabad Mohenjo-daro Rohri
o < ] [SY
< < <
2 Q- § 94 ° 3 g 1 o
= IS = i
< oo | c o | © o |
j=1 S < > ™
] 9 ]
E g 5
w3 A w QA [T o
o < 4 (S|
@ T T T T T T @ T T T T T T @ T T T T T T
32 34 36 38 40 42 34 36 38 40 42 44 32 34 36 38 40 42
Model Quantiles Model Quantiles Model Quantiles
Padidan Nawabshah Hyderabad
< © <
< < <
o
000 o
5 g 1 © E :l‘r T E g B
= = = 0,
f= <] =
c o | © o | © )
= S < 3
€] ] ©] 24
g 81 g 21 g
E = S
0 g - ITgy:-J m
< 4 © | © |
« T T T T T. T < T T T T T T @ T T T I T
34 36 38 40 42 44 36 38 40 42 44 46 36 38 40 42 44
Model Quantiles Model Quantiles Model Quantiles
Chhor Karachi Badin
© © ©
< ° ] <
31 3 31
E 4 5 o i"’) °
= = o E= o
S g1 6° & & ° s ¥ ©o°
=3 =3 o o =3
g o | ©] e g o |
g Y T g ¥
L2 L o L2
= o = M = o
o o o o o
& & &
8- 2 - 8
< 4 <
® T T T T T T T T T T T T ® T T T ) T T T
34 36 38 40 42 44 46 28 30 32 34 36 34 36 38 40 42 44 46

Figure 5. Quantile-Quantile plots of ERA Interim TWpax (°C), u=90%

(Sindh).
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Figure 6. Quantile-Quantile plots of bias corrected ERA Interim TWnax (°C), u=90% for 9 stations of southern

Pakistan (Sindh).



