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Figure S1. Annual average precipitation in JRB measured from five GPPs with reference gauges.
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Figure S2. (a) Temporal precipitation distribution estimates derived from five GPPs and reference gauges at monthly
scale. (b) Seasonal precipitation distribution derived from five GPPs and reference gauges in JRB during the entire
study period.



Table S1. Geographical information of in-situ gauging stations used in the current study.

S.no Stations Latitude (dd) Longitude (dd) Elevation (m)
1 Mangla 33.15 73.69 335.00
2 Planderi 33.73 73.76 1690.91
3 Rawlakot 33.87 73.99 1944.82
4 Muzaffarabad 34.37 73.48 904.54
5 Gharidopata 34.16 73.83 1018.07
6 Kotli 33.50 73.90 600.23
7 Narran 34.90 73.65 2426.20
8 Balakot 34.55 73.35 1006.00
9 Gujjar Khan 33.26 73.30 463.53

10 Murree 33.90 73.40 1898.24
11 Astore 35.20 74.51 5432.14
12 Bagh 33.97 73.79 1089.48
13 Burzil 3491 75.09 4103.22
14 Baramula 34.34 74.25 1668.27
15 Srinagar 34.08 74.83 1593.54
16 Pulwama 33.87 74.88 1669.65
17 Anantnag 33.68 75.14 1621.52
18 Gulmarg 34.00 74.33 3676.13
19 Pahalgam 34.03 75.33 2397.04
20 Wular lake 34.43 74.67 1944.26
21 Gad Wali 33.64 75.37 2353.41
22 Dras 34.52 75.31 3721.87




Table S2. The statistical metrics for performance evaluation of GPPs in contrast to in-situ gauges data during the entire

study period 1981-2009 in five SBs at daily and winter (season) scales.

GPPs Daily Winter
CC RMSE BIAS rBIAS (%) POD FAR CSI | CC RMSE BIAS rBIAS (%) POD FAR CSI
APHRO 040 635 -139 -3536 035 060 023|050 6.77 -058  -9.49 0.39 0.64 0.32
CHIRPS 0.14 697 -313 -5698 023 079 015|025 756 -060 -1010 021 0.73 0.19
I ERA-5 041 623 098 2845 038 0.60 0.29 |050 6.75 0.95 38.83 036 0.66 0.30
MSWEP 044 515 -1.14 -30.16 053 054 038 |060 521 -029  -2.82 0.51 053 0.34
PGMFD 030 636 -198 -4096 033 0.62 022 /033 699 0.88 22.52 024 0.66 0.20
APHRO 054 554 -1.06 -20.17 040 050 032|057 456 -1.06 -3035 0.53 0.40 051
CHIRPS 037 573 -220 -3995 032 072 021 |040 520 -1.12 -2932 032 053 0.38
II. ERA-5 055 546 -064 -796 044 049 039 |055 452 -025 -1.35 0.63 0.44 0.39
MSWEP 055 467 -051 -1742 061 043 047 |068 289 -1.02 -2921 0.67 0.31 0.56
PGMFD 040 555 -168 -32.74 038 051 032 |044 473 -110 -3191 040 044 041
APHRO 056 4.60 0.31 3.06 050 042 042 [052 498 184 54.10 0.51 0.52 0.42
CHIRPS 038 531 0.25 4.02 040 056 030 (032 579 223 54.06 0.30 0.63 0.30
I ERA-5 060 449 281 6164 052 043 048 |0.60 496 1.85 69.95 0.54 040 048
MSWEP 0.62 3.74 0.30 2.65 0.67 036 053 |0.64 3.06 143 43.97 0.63 033 0.54
PGMFD 049 4.62 0.32 3.93 046 045 034 |038 518 1.86 55.72 0.28 0.53 0.29
APHRO 0.62 380 -0.62 -1587 060 033 054 [065 226 027 8.34 0.74 020 0.65
CHIRPS 045 493 -152 -31.37 048 039 040 (054 277 0.60 12.63 045 0.39 0.56
IV. ERA-5 061 376 098 28.45 058 028 0.62 |0.69 200 0.92 37.23 0.81 0.21 0.66
MSWEP 071 3.05 -041 -1276 073 025 0.64 |078 1.06 025 7.55 0.86 0.17 0.76
PGMFD 056 3.82 -096 -2098 056 032 036 |055 234 0.63 19.04 0.55 0.24 0.63
APHRO 074 268 -032 -1017 0.66 023 0.64 |062 433 0.90 19.08 0.54 0.29 0.60
CHIRPS 059 328 -098 -2497 053 027 047 049 461 150 35.87 032 046 0.50
V  ERA-5 078 242 079 1071 069 020 066 |0.63 430 127 55.81 0.63 0.30 0.59
MSWEP 0.81 210 -0.31 -852 080 016 071|073 219 0.87 17.76 0.73 0.26 0.63
PGMFD 070 275 -049 -11.87 060 024 053 |050 430 0.75 26.33 049 031 057




Table S3. The statistical metrics for performance evaluation of GPPs in contrast to in-situ gauges data during the
entire study period 1981-2009 in five SBs together with pre-monsoon and monsoon seasons.

GPPs Daily Winter
CC RMSE BIAS rBIAS (%) POD FAR CSI | CC RMSE BIAS rBIAS (%) POD FAR CSI
APHRO 045 648 -255 -2422 026 068 021 039 673 -167 -40.12 042 057 0.29
CHIRPS 023 7.07 -282 -4996 018 082 014 [025 769 -3.05 -4858 018 0.71 0.19
I ERA-5 050 571 099 2989 028 060 025|041 636 -0.33 -4.40 043 056 0.31
MSWEP 050 489 -230 -2341 045 051 035|040 630 -120 -3263 046 054 0.33
PGMFD 034 649 -278 -3428 020 069 020 029 681 -2.00 -4389 025 0.61 0.23
APHRO 057 456 -175 -1559 048 046 046 |058 454 -085 -2572 058 041 0.50
CHIRPS 033 518 -241 -4036 037 063 037 |043 516 -1.80 -2861 040 055 041
II. ERA-5 058 451 -004 -097 051 043 048 |060 410 0.88 3034 061 039 052
MSWEP 0.66 340 -1.63 -13.03 0.60 035 054 |0.62 400 -063 -1595 062 038 0.54
PGMFD 048 471 -197 -2428 038 047 044 |051 461 -096 2799 046 044 045
APHRO 056 538 -197 -1952 044 0.60 031 |048 464 0.56 1198 051 050 0.39
CHIRPS 029 620 -250 -4251 029 075 028 |033 565 -0.25 -3.99 029 0.63 0.38
I ERA-5 052 525 194 5984 042 052 035|060 409 073 28.75 0.52 050 043
MSWEP 058 3.84 -190 -1524 052 043 044 |061 4.00 055 10.95 0.55 047 0.53
PGMFD 041 560 -198 -2847 031 054 030 |043 548 -0.10 12.61 035 053 0.35
APHRO 059 378 -148 -1191 056 031 0.61 [078 275 -0.34 -2.83 072 024 072
CHIRPS 035 415 -242 -3831 046 052 042|061 28 -096 -1533 056 035 0.62
IV ERA-5 060 400 097 3273 063 035 058|078 230 0.66 3764 076 018 0.73
MSWEP 072 331 -148 -11.87 0.7 026 0.8 |[0.80 221 -0.34 -2.78 078 0.17 0.75
PGMFD 058 370 -195 -2043 049 034 056 |070 278 -0.58 -3.89 0.69 026 0.67
APHRO 064 254 -102 -698 070 020 071 |[068 424 -057 -1403 068 030 0.64
CHIRPS 041 325 -1.88 -2993 055 037 062|052 511 -1.50 -2412 046 042 042
V ERA-5 066 301 097 3992 073 026 072|062 362 119 5872 071 029 0.64
MSWEP 079 154 -080 -138 081 015 075|069 361 -040 -1012 072 027 0.62
PGMFD 064 298 -115 -1412 058 024 067 |064 335 -116 -1578 059 035 0.59




