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merge_dfollA{ DSR, DSR_DQF, Z+&, 84, 8¢, 7|2, k= X& Holstn
T L2 yE FoLCt.

=201

O

merge_dfCO/E|Z2of A ZLFSOtS XQ/st HE2Z 'X'El= O/ELZ HJojEZa)g) M4
merge_df.drop(columns = ['H|FEj2t SLUHEE'])
merge_df ['HIFEfLE FSLUXE']

< X #

HM| ClIOJE 2] 2= 71867H RLICH.

X.shape, y.shape
((7186,), (7186,))

23 OO|H 2t HAE H|O|E & Lis= 7|55 6500712 2Lt

TRAIN_SPLIT = 6500
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X2t yH[O|H S Er=t &LICY.

Ol scikit-learn2] MinMaxScalerS &26tH 1A M3t & 2~ USL|C

from sklearn.preprocessing import MinMaxScaler, StandardScaler

scaler = MinMaxScaler(feature_range = |(0,1)) 0~1 A0|L| 2f2 2 scaling
#iscaler = StandardScaler()

def normalize(X,y):
X_norm = X.copy()

for name in X:
temp = X[name].to_numpy().reshape(-1,1)
#print(temp)
X_norm[name] = scaler.fit_transform(temp)

temp = y.to_numpy().reshape(-1,1)
y_norm = scaler.fit_transform(temp)
return X_norm, y_norm|

X_norm, ydata = normalize(X,y)
Xdata = X_norm.to_numpy()
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multivariate_data@s~e= A|AH|Y H|O|E| EfRIO R Bzl = Sh=QIL|CL,

sequence_length =
future_target = 1
# OIS BtAlZtZ oI
STEP = 1

X_train, y_train = multivariate_data(Xdata, ydata, ©, TRAIN_SPLIT, sequence_length,
future_target, STEP, single_step=True)
X_test, y_test = multivariate_data(Xdata, ydata, TRAIN_SPLIT, None, sequence_length,
future_target, STEP, single_step=True)
X_train.shape, X_test.shape

((6476, 24, 270)|, (661, 24, 270))

OIE_=| iI:O )ﬂ
= feature°| M
Input_dlm

p / sequence_length

" = timesteps
data_size

(Data_size, timesteps, input_dim)




X_train2f y_trainG[O|E{E 0|2 2|(cache) = 7tX2tA batch AO|2= EHEtAM train_data2 HE
X_testZ} y_testH|0|E{E batch AIO|RZ &ZtA test_dataZ2 MEH

import tensorflow as tf

BATCH_SIZE = 28
BUFFER_SIZE = 1000

train_data = tf.data.Dataset.from_tensor_slices((X_train, y_train)).cache().batch(BATCH_SIZE)
test_data = tf.data.Dataset.from_tensor_slices((X_test, y_test)).batch(BATCH_SIZE)

NE%

Korea Meteorological Administration



KerasO| Al St mEl2 |STM REIS Xo|shL|Cl

from tensorflow.keras import Input, Model
from tensorflow.keras.layers import Dense, SimpleRNN, Bidirectional, Dropout

inputs = Input(shape=(X_train.shape[-2:]))

X = LSTM(h_units, recurrent_dropout=0.5, kernel_initializer='he_normal') (inputs)
#x = LSTM(h_units, return_sequences=False, kernel_initializer="he_normal')(x)

x = Dropout(0.5) (x)

outputs = Dense(1)(x)
model = Model(inputs, outputs)

model.compile(loss='mse', metrics=['mae'], optimizer=Adam(learning_rate = 0.0006))

WARNING: tensorflow:Layer gru will not use cuDNN kernels since it doesn't meet the criteria. It
will use a generic GPU kernel as fallback when running on GPU.
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KerasO| Al St mEl2 |STM REIS Xo|shL|Cl

from tensorflow.keras import Input, Model
from tensorflow.keras.layers import Dense, SimpleRNN, Bidirectional, Dropout

inputs = Input(shape=(X_train.shape[-2:]))

x = LSTM(h_units, recurrent_dropout=0.5, kernel_initializer='he_normal') (inputs)
x = LSTM(h_units, return_sequences=False, kernel_initializer='he_normal') (x)
X = Dropout(0.5)(x)

outputs = Dense(1)(x)
model = Model(inputs, outputs)

model.compile(loss='mse', metrics=['mae'], optimizer=Adam(learning_rate = 0.0006))

WARNING: tensorflow:Layer gru will not use cuDNN kernels since it doesn't meet the criteria. It
will use a generic GPU kernel as fallback when running on GPU.

Ak A
LK
Koraa Meteorological Administration

1)

Inputs
(batch_size, timestep, input_dim)

A
YR e A

= Input_dim

/input_length

' = timesteps

= batch_size



callback@ts2 ot ¥

[>
ot
[>

Sctx2

L

TIi= learning rate 8 =2,

I

from tensorflow.keras.callbacks import EarlyStopping,ReducelLROnPlateau, ModelCheckpoint

# 'val_mae'E 7/Z2Z 7epoch&2f val_mae glo| ZE0EA 4= &9 7/ES learning_rate& Bz FoICf,
reduce_1lr = ReduceLROnPlateau(monitor='val_mae', factor=0.5,patience=7)

#'val_mae' 7} 20EPOCHECt LieiZIX] Yob stg= FEISHL.
es=EarlyStopping(monitor="'val_mae', patience=20)

# gl&&0| 'val_mae'’l 718 %= Of 'best.h5' 0| weightgtE *{A'5tC}.
mc = ModelCheckpoint('best.h5', monitor='val_mae', mode='auto', verbose = 1, save_best_only=True)
callback = [reduce_1r, es, mc]

history = model.fit(train_data, epochs=150, batch_size=BATCH_SIZE, validation_data=test_data, callbacks=[callback])

DR MY x2U= 28
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h_size = 100
drop_ratio = 0.5
Ir = 0.0005

recurrent_dropout=0.5

MAZ HBTY layere] 2=

sequence_length =30

future_target = 1

h_sizeE Qs 7MHA maell mse?t &2 XA

Dropout H|E2 HA8H|AM HIAE

2|00 2~F 17H~3717X| E|AE
AlAIB HIO|E|2e| 20| HBSHIIHAM HIAE

Ol Zot= AlZtel 2O

-”AI-?:-I
rological Administratio

HAE

=S dropout?| H|E H|A



RNNZ} LSTM, GRU 37{e| 2= H|w
" Model | _hidden unit Vel mae | Valmso
SimpleRNN 100 0.06639 0.01312
LSTM 100 0.042459 0.00626
GRU 100 0.053627 0.00817
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LSTM 0.04485 0.006634
LSTM 100 0.04245 0.006267
LSTM 105 0.04632 0.007/820
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import matplotlib.pyplot as pyplot

model. load_weights( 'best.h5")

pyplot.title('Loss / Mean Squared Error')
pyplot.plot(history.history['loss'], label="loss")
pyplot.plot(history.history[ 'mae'], label="mae")
pyplot.plot(history.history['val_loss'], label="val_loss")
pyplot.plot(history.history['val_mae'], label="val_mae")
pyplot. lLegend()

pyplot. show()

test_loss = model.evaluate(X_test, y_test)

y_pred = model.predict(X_test)
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predict vs test
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