Pemodelan Prediksi Enso Menggunakan Metode Spasio-Temporal Long Short-Term Memory (LSTM)
Berdasarkan

Data Indeks lklim

RYAN ZULQIFLI, Prof. Ir. Leni Sophia Heliani, S.T., M.Sc., D.Sc.

GLj\I\]%\//\E[R]S\}[—QADSA Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/
DAFTAR ISI

HALAMAN PENGESAHAN ...ttt bbb [
HALAMAN PERNY ATAAN ..ottt sttt ettt sttt e e st st sneanaenaenaeneens i
INSTISARI ..ottt bbb bbb et e et et e bt benreas ii
ABSTRACT .ttt ettt b e be b e e R e e st e et e teebeeReeEeeReene et e e e renteareeneereas iv
KATA PENGANTAR ...ttt bbbttt bbbt bt nnns %
DN 1 G 1 RSP PS vii
DAFTAR GAMBAR. ...ttt bbbttt bbbt srenneas IX
DAFTAR TABEL ...ttt sttt ba et e e snestestenneanenneas Xi
DAFTAR LAMPIRAN ..ottt bbbttt bbb xii
BAB | PENDAHULUAN ...ttt sttt st ane e nens 1
1.1 Latar BelaKang ..........cceoieiiiieiic et 1
1.2. RUMUSAN MaSAIAN .........ooiiicc e 3
1.3. TUJUAN PENEIITIAN ...t sne s 3
1.4. Pertanyaan Penelitian ... 4
1.5. RUANG LINGKUP ...ttt te e ste e reenne e 4
1.6. Manfaat PENElItIan ...........cooviieiieice e 4
1.7. TINJAUAN PUSEAKA ........coivieiiiiccieee ettt sreas 5
BAB [1 LANDASAN TEORI....cciiiiiiii ettt st 7
I1.1.  EI Nino-Southern Oscillation (ENSO)........ccccciviiiiiiiieie e 7
[1.2. Long Short-Term Memory (LSTM) ..o 7
I1.3.  Southern Oscillation INdeX (SOI) ....ccveiiiiieiiee e 10
1.4, Sea Surface TempPerature (SST) ....cocoererereresere e 11
1.5, Oceanic Nin0 INAeX (ONI) ....oiiiiiiiieieee e 11
116, INAEKS NINO 3.4 ..ot 11
11.7. Pacific North American (PNA).......cooieeee e 12
I1.8.  Average Monthly Precipitation............ccccooeiieiiiiiiicce e 13
1.9, NOIMAlISAST Z-SCOTE......ceouieieiieiieie et e et see e ee e sneeneeenes 13
[1.10. Hyperparameter TUNMING........c.coiviiiiieie e 14
I1.11.  Metrik Performa Pemodelan ............cooooiiiiiiii i 14
I1.L11.1. Root Mean Square Error (RMSE) .......cccceiieiiiiececce e 14
[1.11.2.  KOrelasi PEAISON ........ccvciiiieiiee e nneas 15
1112, ANALISIS RESIAU ..ottt 16
112,10 UjJENOIMAITAS ..o 17
11.12.2.  Uji Heteroscedasticity Scatter plot.............cccovvieiieieiic e, 17
BAB [l METODE PENELITIAN ....cooiiiii ittt 18
HELL. Lokasi PENEIITIAN ..o e 18
I11.2.  Peralatan dan Bahan Penelitian..........ccccccooeiieiiieiieniece e 19
[11.2.1  Peralatan Penelitian .........ccocoiiiiiiieiie e 19
[11.2.2  Bahan Penelitian .........ccoviieiiiie e 20
1.3, Tahapan Penelitian .........cccccouiiiiiiii e 21
ITE3.1 POISIAPAN.....ctiitiiiitiet ettt bbb 23
111.3.2  Pengumpulan Data.........cccocveiieiieiiiecie et 23
[11.3.3  PreproCessing Data .........ccccooeiiiiiiiiiieie e 26
[11.3.4  Data EXPlOration .........cccoeiiiiiieiie et 28
111.3.5  Analisis Model LSTM Spasio-Temporal ..o, 30

BAB IV HASIL DAN PEMBAHASAN ..ot 42



Pemodelan Prediksi Enso Menggunakan Metode Spasio-Temporal Long Short-Term Memory (LSTM)
Berdasarkan

Data Indeks lklim

RYAN ZULQIFLI, Prof. Ir. Leni Sophia Heliani, S.T., M.Sc., D.Sc.

GLj\I\]%\//\%R]S\}[—QADSA Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

IV.1. Eksplorasi dan Korelasi Data Iklim Time-Series Terhadap ENSO..................... 42
IV.1.1  Hasil Statistik Deskriptif Data IKIIM ...........cccooeeveiieiiiic e 42
IV.1.2  Pola Sebaran Data Time-series Indeks IKIIM..........ccccoviiiniiiiinieniinn, 44
IV.1.3  Analisis Korelasi Data Indeks IKIIM...........cccoooiiiniiinniii e, 54

IV.2.  Model Neural NEtWOrk LSTIM .......coiiiiiiiieiieiecie e 57
IV.2.1  Hasil Hyperparameter LSTM Model ..........ccooveveiieiiiiiie e 57
IV.2.2  Analisis Hasil Hyperparameter LSTM Model Global dan Lokal............... 58
IV.2.3  LSTM MOdEl SUMMAIY ....ccviiiieiiciiecieeie et sae e 59
IV.2.4  Evaluasi Pengaruh Parameter terhadap Kinerja Model...............c.ccoveeeeee. 61

IV.3. Hasil Prediksi ENSO Menggunakan Model LSTM........c.ccccoovvieiieeveicie e 62
IV.3.1. Hasil Prediksi ENSO Temporal.........cccocoiiiiiiiiiiieciecce e, 62
IV.3.2.  Evaluasi Hasil Prediksi ENSO .......cccccoiiiiiiiiiiiieee e 64
IV.3.3.  ANalisiS RESIAUAL ........ccoiiiiiieie e 67

BAB V KESIMPULAN DAN SARAN ... .ooitiiiiiieiee sttt 69
V.1 KESIMPUIAN .o 69
V.20 SAIAN o r e re e 70

DAFTAR PUSTAKA .. oottt sa st e et nnestestenneanaenae e s 71

LAMPIRAN ..o 74



