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Appendix 1. Hyperparameter Configuration Code

1 class LSTMHyperModel (HyperModel)

2 def build(self, hp)

3 model = Sequential()

a

5 # Input layer

6 model.add(Input(shape=(X_train.shape[1], X_train.shape[2])))

7

8 # First LSTM layer

9 return_sequences_flag = hp.Choice('use_second_lstm', [True, False])

10 model.add(LSTM(units=hp.Int('units_lstm_1', min_value=32, max_value=512, step=32),

11 return_sequences=return_sequences_flag,

12 kernel_regularizer=tf.keras.regularizers.11_12(

13 11=hp.Choice('11_1stm_1', [le-3, 1e-5]),

14 12=hp.Choice('12_1stm_1', [1le-3, 1le-5]))))

15

16 # Batch Normalization & Dropout

17 model.add(BatchNormalization())

18 model.add(Dropout(rate=hp.Float( dropout_lstm_1", min_value=8.2, max_value=0.5, step=8.1)))
19

20 # Second LSTM layer (only if True)

21 if return_sequences_flag:

22 model.add(LSTM(units=hp.Int( "units_lstm_2', min_value=32, max_value=512, step=32),
23 return_sequences=False,

24 kernel_regularizer=tf.keras.regularizers.11_12(

25 ll=hp.Choice('11_1stm_2"', [le-3, le-5]),

26 12=hp.Choice('12_lstm_2", [le-3, le-5]))))

27

28 # Batch Normalization & Dropout for second LSTM

29 model.add(BatchNormalization())

30 model .add(Dropout(rate=hp.Float('dropout_lstm_2', min_value=@.2, max_value=08.5, step=8.1)))
31

32 # Dense layer 1

33 model.add(Dense(units=hp.Int( units_dense_1‘, min_value=32, max_value=128, step=32),
34 activation="relu',

35 kernel_regularizer=tf.keras.regularizers.l11l_12(

36 1l1=hp.Choice('11_dense_1', [1e-3, 1le-5]),

37 12=hp.Choice('12_dense_1", [1le-3, 1e-5]))))

38 model.add(Dropout(rate=hp.Float( dropout_dense_1', min_value=0.2, max_value=0.5, step=08.1)))
39

40 # Dense layer 2

41 model.add(Dense(units=hp.Int( 'units_dense_2', min_value=32, max_value=128, step=32),
42 activation="relu’,
43 kernel_regularizer=tf.keras.regularizers.12(
44 hp.Choice('1l2_dense_2', [le-4, le-5]1))))
45 model.add(Dropout (rate=hp.Float('dropout_dense_2', min_value=0.2, max_value=8.5, step=0.1)))
46
47 # Output layer
48 model.add(Dense(1))
49

59 # Optimizer

51 optimizer = tf.keras.optimizers.Adam(

52 learning_rate=hp.Float( ' learning_rate’, max_value=le-5, min_value=le-7, sampling="L0G'))
53 model.compile(optimizer=optimizer, loss='mse', metrics=['mae’])

54

55 return model

56

Appendix 2. Data and Source Code

The data and complete code utilized in this study are available through the author’s
GitHub repository, as provided below. For further inquiries or to request full access,

please contact the author.

The repository: https://github.com/mellisadmyn/drought-forecasting
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