Supplemntary materials

Table S1. Hyper Parameters of the BiLSTM model used for forecasting groundwater storage

change
Hyperparameter Search Range Final Selected Value
Number of BiLSTM units | 32 - 256 150
Dense layer size 16-128 75
Learning rate 0.00001-0.001 0.0001
Batch size 16-64 32
Dropout rate 0.1-0.5 0.2
Number of epochs 20 -100 (with early stopping) | Varied with the station
Optimizer Adam Adam
Activation function RelLU, tanh RelLU

Figure S1. Forecasting results
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North Kordofan

— Actual === Predicted —-=-- Forecasted 95% Cl = 99% CI
6 |
.5
e
A
n 4
=
O3
2
2021 2022 20|23 2024 2025 2026 2027
Date
South Kordofan
—_— Actual ——- Predicted ——- Forecasted 95% Cl = 99% CI
12.5
10.0
E
L 75
=
® 5.0
2.5 :'
20|21 2022 2023 2024 2025 2026 2027
Date
Red Sea
— Actual === Predicted —-=-=- Forecasted 85% Cl  wom 99% CI
4
3
§ 2
£ 1
()
0
-1

2021 2022 2023 2024 2025 2026 2027
Date



Northern State
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