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Supplementary Figures:

SA_BL

T'

e
H

20 30
Variable Impartance (%)

an

50

10 15 2
Variables Importance (%)

z

Shingo

0

HEEE R

Variables

5
' 2

5%

5

Le

SR_BL

ar

0
" ariable Importance ()

[} 5 10 15 20

Variables Impertance (%)

5

g

aga!ﬂ

Variables
8

|g>
ygezeglg

-]

Variable Importance (%)

15
Variables Imporuloe (%)

5
Variables lmpn.m (%)

sa Upper Indus
sm
R
now!
£ nost
E o
Sk B2
SR_BL
or
Bl

5 15
Vartables Importance (%)

Fig.S1. Random Forest-Regression based variables importance for quantifying anomalous

precipitation from July 1 to August 31, 2022 across Upper Indus catchment as well as along all

the major tributaries:
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Fig.S2. Random Forest-Regression based variables importance for quantifying anomalous

runoff from July 1 to August 31, 2022 across Upper Indus catchment as well as along all the

major tributaries:
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Fig. S3. The spatial map of Relative EVI derived from Landsat-8 (We used mean composite
datasets from July 1 to August 31, 2022, and subtracted them from previous 5-year composite

datasets of the July-August period to estimate the relative difference).




Fig. S4. The spatial correlation map between event characteristics such as Precipitation

anomalies with (a) Air-Temperature (b) Land surface temperature (c) Surface radiative
temperature (d) relative EVI; across Upper Indus catchment.



Performance metrics of Random Forest Regression model:

Catchments MAE (%) | MSE (%) | RMSE (%) | R-squared

Astor 47.26 63.43 52.14 0.0093
Gilgit 53.78 67.42 56.82 0.00324
Hunza 61.84 77.83 68.74 0.0026
Shingar 42.32 64.25 47.32 0.01562
Shingo 49.85 71.22 54.22 0.05429
Shyok 37.68 49.84 41.23 0.1782

Upper Indus 31.24 42.2 32.42 0.1243

Zanskar 29.41 39.46 31.57 0.2143

Table S1. Random Forest based Regression Performance Metrics (For Precipitation estimation).



Catchments MAE (%) | MSE (%) | RMSE (%) R-squared

Astor 37.41 43.19 39.24 0.01549
Gilgit 27.62 37.84 28.62 0.02846
Hunza 33.54 41.854 34.621 0.05624
Shingar 21.654 29.5436 22.4863 0.1864
Shingo 17.864 24.894 19.2432 0.19435
Shyok 43.6524 63.9476 49.3278 0.005327

Upper Indus 39.5384 51.6493 44.6524 0.006348

Zanskar 14.6354 19.5439 15.01945 0.1349

Table S2. Random Forest based Regression Performance Metrics (For Discharge estimation).




