DAFTAR ISI

LEMBAR PENGESAHAN ..ottt [
PERNYATAAN TIDAK MELAKUKAN PLAGIAT ..o i
SURAT KETERANGAN PERSETUJUAN PUBLIKASI .......cccovviviiiiiaianen, iii
ABSTRAK L.t n e 1\
ABSTRACT .ottt ettt e be st e ettt te e reene e neens v
KATA PENGANTAR ..ottt bbb Vi
DAFTAR IS oottt viii
DAFTAR GAMBAR ...ttt X
DAFTAR TABEL ..ot Xii
DAFTAR LAMPIRAN ...ttt Xiv
DAFTAR PUSTAKA ...ttt sttt XV
BAB | PENDAHULUAN .......coiit ittt 1-1
1.1 Latar Belakang .......ccoccoieieiieiree e 1-1

1.2 Maksud dan Tujuan Penelitian.............ccoovoviieiiiinneeeee, 1-3

1.3 Pembatasan Masalah ..., 1-4

1.4 HIPOTESIS ...ttt 1-4

1.5 Manfaat Penelitian..........ccccoveiiiiiiiiiieee e, 1-4

1.6 Sistematika Penulisan..........cccccovviiiiiieniiiie e 1-5

1.7 Rencana Penelitian ..........cccooeieiiiiiiiiseeeeee e, 1-6

1.8 Penelitian Terdahulu ...........ccoooveiiiieiiece e 1-7

BAB 11 STUDI LITERATUR ..ot 2-1
2.1 UMUM et 2-1

2.2 Analisis HIdrologi ..o 2-1

2.2.1 Daerah Aliran Sungai (Catchment Area) ...........ccccceeveeveenenen. 2-2

2.2.2 Memperkirakan Data Hujan yang Hilang ............cc.ccoovvvennnee. 2-2

2.2.3 Analisis Curah Hujan Wilayah..............cccccooeviviviiiciiciccen, 2-4

2.2.4 Analisis Frekuensi Curah HUjan ..., 2-6

2.2.5 Uji Kecocokan Smirnov-Kolmogorov ..........cccceevevieiiieeinnenn 2-13

2.2.6 Analisis Debit Banjir Rencana..........cccocooeveieiininenieienn 2-14

2.2.7 Volume Limpasan Banjir .........cccccceevieiieiiiieiie e cee e 2-21

2.3 Kehilangan Alr ..o 2-22

2.3.1 Penguapan Air (EVaporasi) ........ccccceevveiieiieesie e 2-23

2.3.2 Penyerapan (INfiltrasi).........cccooovviiniiiinen e 2-26

2.4 KOIam RELENST ..c.vveiiiiieie e 2-26

2.4.1 Tipe Kolam ReteNSi........ccoovriiiiiiiiieeese s 2-27

2.4.2 Perhitungan Luas Kolam Penampung...........cccceevvveviieiiieennnenn 2-30

2.4.3 Efektifitas Kolam REteNSI ........cccccveverieiiieir e 2-31

2.5 NOrmalisasi SUNQAL ......ccovevvieiieiieciie e 2-31

2.6 Pemodelan Hidrolika HEC-RAS 5.0.7.....ccccoiiiiiiiiieneeee, 2-32

2.7 Penelitian Terdahulu ... 2-33

viii



BAB I METODE ANALISIS ... 3-1

3.1 UMUM ettt 3-1
3.2 STUD LITEIALUN ..oevveeeeiecie e e 3-3
3.3 Pengumpulan Data ..........cccoeeieieiieiiieieseseeeeeee e 3-3
3.3.1 Data PrIMEN ..o 3-3
3.3.2 Data SEKUNEN ......ooviieieiiee e 3-3
3.4 ANalisis Hidrologi .......ccceiveiiiieiicce st 3-3
3.5 Kapasitas Tampungan Efektif Kolam Retensi ..........cc.ccoeevvvrcnnnnn, 3-4
3.6 Hidrolika HEC-RAS ........oooiiiieeee e 3-5
3.7 SOlUSI PENANGANEAN. ........coiiiiiiiieieeese e 3-5
BAB IV ANALISIS DAN PEMBAHASAN ...ttt 4-1
4.1 TiNJauan UmMUM......c.ociiieieee et sne e e nne e 4-1
4.2 ANAlisisS HIArologi .......ccveviiiiiiiiicceeeeee e 4-1
4.2.1 Penentuan Daerah Aliran SUNgai .........c.cccceveveeieeiesie e 4-1
4.2.2 Analisis Curah Hujan Wilayah............ccccoeninnnininiieen, 4-3
4.2.3 Analisis Frekuensi Curah Hujan ..........c.cccccooevveveeve e, 4-5
4.2.4 Uji KECOCOKAN......ccuiiiiiiiiiieic e 4-20
4.2.5 Debit Banjir RENCANA ........c.ccoveiveiieireie e 4-21
4.2.6 Kalibrasi Debit Banjir ReNCaNa..........ccccevereneienenieeeeeen, 4-49
4.3 Analisis HIdroliKa ..........cccooeviiiiiiiiiiieeeee e 4-49
4.3.1 Tahapan ANaliSiS .......ccccoeriiiriiiiirieeee e, 4-50
4.3.2 Hasil Analisis Sungai Cigado...........cccccevvveiieiiiieie e, 4-52
4.3.3 Alternatif Penanganan Sungai Cigado ..........c.ccoevvviinnnnenen, 4-53
4.3.4 Resume Hasil Analisis Sungai Cigado.............cccccevevieiveennnn, 4-60
4.3.5 Hasil Analisis Sungai CisangKuy .........ccccccerererenenininninennn, 4-61
4.3.6 Alternatif Penanganan Sungai CisangKuy...........c.ccocvevveeennee. 4-62
4.3.7 Resume Hasil Analisis Sungai CisangKkuy ............cccccccevveniee. 4-68
4.3.8 Hasil Analisis Sungai Citarum ...........cccoceverenenenienneneeeenn, 4-69
4.3.9 Alternatif Penanganan Sungai Citarum.............cccccvevveeveennenn, 4-70
4.3.10 Resume Hasil Analisis Sungai Citarum ...........ccooevveveienen. 4-73
4.3.11 REKOMENUAST .....vveveerieiieieiiesie e 4-76
BAB V KESIMPULAN DAN SARAN .....ooiiiiiitit et 5-1
5.1 KeSIMPUIAN.....coiiiiiiiii e 5-1
0.2 SAFAN ...ttt 5-2
LAMPIRAN



Gambar 1.
Gambar 1.
Gambar 1.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.

Gambar 3.
Gambar 3.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

Gambar 4.

Gambar 4.
Gambar 4.

Gambar 4.

Gambar 4.

Gambar 4.
Gambar 4.

Gambar 4.

Gambar 4.

DAFTAR GAMBAR

1 Peta LOKAST STUI.......ccveiieiiiiecieeie e 1-2
2 Foto Udara Kolam Retensi Cieunteung 2018 ..........ccccccevveiveiiennen, 1-3
3 Dokumentasi Muka Air Banjir 5 April 2019 ..., 1-3
1 Curah Hujan dengan Metode Poligon Thiessen..........cccccvevvevveenenn. 2-5
2 Curah Hujan dengan Metode ISOhyet..........cccoeieiiiiiiiiiiiicee, 2-6
3 Sketsa Hidrograf NaKayasu............cccccevereiiieiienesiie e 2-17
4 Grafik HSS SNYUEN......cviiiiiiiiiee e 2-18
5 Hidrograf Satuan Sintetik SCS-USA ..., 2-21
6 Hidrograf LIMPasan .........ccccevererereiinineeeeeee e 2-21
7 Kolam Retensi Tipe di Samping Badan Sungai ..............cccceeueee. 2-27
8 Kolam Retensi Tipe di Dalam Badan Sungai ..........c.ccoceevvvennnne. 2-28
9 Kolam Retensi Tipe Storage Memanjang ..........ccccceevevveveeieenenne 2-29
10 Kurva Massa Komulatif Inflow, Outflow,

dan Volume TampunQan .........ccccciveieeiieieese e 2-30
1 Diagram Alir Penelitian ... 3-2
2 Diagram Alir Analisis Hidrologi..........ccccoevviveiiieiieie i, 3-4
1 Daerah Aliran Sungai Citarum HulU ... 4-2
2 Daerah Aliran Sungai Cigado ...........coceeveiiiiieiic e 4-2
3 Daerah Aliran Sungai Cisangkuy ..........ccccevereiiienineneneeeee, 4-3
4 Tutupan Lahan DAS Citarum HUlU ..., 4-22
5 Tutupan Lahan DAS Cigado .........cccooeriieiinieeenese e 4-27
6 Tutupan Lahan DAS CisangKuy ..........ccccoeevveieiiienieeie e 4-30
7 GEOMELIT SUNQAL......cviiiiiieiieieee e 4-49
8 Input Unsteady FIOW ..........ccovveiiiiiiice e 4-50
9 Proses RUN ANAIYSIS......ccuiiiieiiienieiesiesee e 4-50
10 Hasil RUN ANAIYSIS......ccoeiiieieiieceee e 4-51
11 Profil Memanjang Sungai Cigado

Tanpa Kolam Retensi .......cccocveieiicieccceceee e 4-52
12 Profil Memanjang Sungai Cigado

dengan Kolam REteNSi........cccccveviiiieiiiciiiesee e 4-53
13 Lokasi Rencana Kolam Retensi Baru............cccccceveveveiveivenene 4-55
14 Profil Memanjang Sungai Cigado

Normalisasi Kolam RetenSi.........ccocevvereiieiiereeie e 4-56
15 Profil Memanjang Sungai Cigado

Normalisasi Kolam RetenSi.........ccocevvereiieiiereeie e 4-56
16 Profil Memanjang Sungai Cigado

Normalisasi Dasar SUNQAI ..........ccervrerinieieiene e 4-57
17 Sketsa Tinggi Jagaan dan Lebar Tanggul ..........cccccoeviieiieinnne, 4-58
18 Profil Memanjang Sungai Cigado

Normalisasi Tanggul SUNQAI .........cceevieiiieiie e 4-58
19 Profil Cross Section Sebelum

Normalisasi Tanggul SUNQGai .........cccoovveviiiiiiniieceeee e 4-58
20 Profil Cross Section Setelah Normalisasi Tanggul Sungai ......... 4-59



Gambar 4.
Gambar 4.
Gambar 4.

Gambar 4.
Gambar 4.

Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

Gambar 4.
Gambar 4.
Gambar 4.

21 Profil Memanjang Sungai Cigado Setelah Normalisasi.............. 4-59
22 Profil Memanjang Eksisting Sungai Cisangkuy .............ccccceee. 4-61
23 Profil Memanjang Sungai Cisangkuy

Normalisasi Dasar SUNQAI .........cccveueieereniesie e 4-62
24 Rencana Lokasi Kolam Retensi .........ccccccevvevecieieece e 4-63
25 Profil Memanjang Sungai Cisangkuy

Normalisasi Kolam Retensi..........ccccocvvevviiieiieiieie e 4-64
26 Profil Memanjang Sungai Cisangkuy Sebelum Normalisasi ...... 4-65
27 Profil Cross Section Sebelum dan Sesudah Normalisasi ............ 4-65
28 Profil Cross Section Sebelum dan Sesudah Normalisasi ............ 4-65
29 Profil Cross Section Sebelum dan Sesudah Normalisasi ............ 4-66
30 Profil Cross Section Sebelum dan Sesudah Normalisasi ............ 4-66
31 Profil Memanjang Sungai Cisangkuy Setelah Normalisasi ........ 4-66

32 Profil Memanjang Sungai Cisangkuy Sebelum Normalisasi ...... 4-67

33 Profil Memanjang Sungai Cisangkuy Sesudah Normalisasi....... 4-67
34 Profil Memanjang Sungai Citarum Kondisi Eksisting................ 4-69
35 Profil Memanjang Penampang

Setelah Normalisasi Dasar SUNQal...........cccceoeriienenenenieeeeenns 4-70
36 Profil Memanjang Penampang Setelah Normalisasi................... 4-71
37 Profil Cross Section Sebelum Normalisasi ..........c.ccoovevivrivennn. 4-71
38 Profil Cross Section Setelah Normalisasi ...........ccocevevrivnvnieennne 4-72

Xi



Tabel 1.
Tabel 1.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.

Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.

DAFTAR TABEL

1 Jadwal Rencana Penelitian..........ccocevveieiiieienie e 1-6
2 Daftar JUMNAL..........oooiiiiiiiie s 1-7
1 Nilai KT untuk Distribusi Normal ............cccoooiiiiiniiiiieneecsens 2-7
2 Reduced Mean (YN) ... 2-9
3 Reduced Standard deviasi (SN) .....ccooveriieneiieneseee e 2-10
4 Reduced variated (YTT) .o 2-10
5 Nilai Kt untuk Distribusi Log-Pearson HI ..., 2-11
6 Nilai Kt untuk Distribusi Log-Pearson Il ...........ccccooeviiiiiiciiennnn, 2-12
7 Karakteristik Distribusi FreKUENSI .........cccevvreiiiieniieieece e 2-13
8 Nilai Kritis Uji Smirnov-Kolmogorov..........ccccceeevveveiiieieeie e 2-14
9 Nilai t/TP dan Q/QP HSS SCS......ooiiiiecreeecee e 2-21
10 Values of Weighting Factor (W)

at Different Temperatures and Altitudes..........cccccvevevevveieiieneen, 2-23
11 Saturation Vapour Pressure Of Water...........cccceeevveiveve e v 2-24
12 Adjustment Factor (C) in Presented Penman Equation ................. 2-24
13 Penyinaran Radiasi Matahari Teoritis (Ra)..........c.cccevvevvivverirenenne. 2-25
14 Harga-harga Koefisien Tanah Rembesan (C) .........c.ccocvvviivvininenn. 2-26
1 KaraKteristik DAS.......cooiieeee e 4-3
2 Data Curah Hujan Stasiun Cipaku-Paseh...........cccccooiiiiiiiiiiienn, 4-4
3 Perhitungan Distribusi Normal ............cccccoveiiieiiciciic e 4-6
4 Hasil Perhitungan Distribusi Normal............cccoooiiiiiiiiiiiiicen, 4-7
5 Perhitungan Distribusi Log Normal 2 Parameter..............cccccccvvennnne. 4-8
6 Interpolasi NHai CV.......cccoviiiiiiiie 4-8
7 Hasil Perhitungan Distribusi Log Normal 2 Parameter ...................... 4-8
8 Nilai Koefisien Variasi Normal 2 Parameter ..........ccccocvevvviveivenenne. 4-9
9 Perhitungan Distribusi Log Normal 3 Parameter..............c..ccccuvenee.e. 4-10
10 Interpolasi Nilal CV......cc.ooeiiiiiiiiieee e 4-11
11 Hasil Perhitungan Distribusi Log Normal 3 Parameter .................. 4-11
12 Nilai Koefisien Variasi Normal 3 Parameter.............cccccvvevvvvennnne. 4-11
13 Perhitungan Distribusi Gumbell.............c.cccooiiiiii e, 4-13
14 Hasil Perhitungan Distribusi Log Normal 2 Parameter .................. 4-13
15 Reduced Mean (YN) ... 4-14
16 Reduced Standard deviasi (SN) ........ccoevevrieieneninesee e 4-14
17 Reduced variated (YTT) .o 4-14
18 Perhitungan Distribusi Pearson Type Hl.......cccoooeiiiininiiinicien, 4-16
19 Interpolasi Nilai CS ......coovveiiiiiiciie e 4-16
20 Hasil Perhitungan Distribusi Pearson Type HI ........c.cccccoovviiinnne. 4-16
21 Perhitungan Distribusi Log Pearson Type Hl .......c..ccooevvviiieinnnne. 4-18
22 Interpolasi Nilai CS ......ccvviiiiieieeee e 4-18
23 Hasil Perhitungan Distribusi Log Pearson Type Ill....................... 4-18
24 Nilai Kt untuk Distribusi Log Pearson Type HI .........ccccvevvvivvenenn. 4-19
25 Resume Analisis Frekuensi Curah Hujan .........ccccoocvveiiiieinennnnn, 4-19
26 Nilai Kritis Uji Smirnov-Kolmogorov.........cccccceevevevivenieeieseennnn, 4-20

xii



Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.

27 Resume Hasil Uji Kecocokan Smirnov-Kolmogorov..................... 4-21
28 Luas Tutupan Lahan dan Koefisien Pengalirannya......................... 4-22
29 Input Unit Hidrograf Nakayasu Sungai Citarum ............c..ccccvenen. 4-25
30 Debit Dasar dan Debit Puncak Banjir DAS Citarum...................... 4-26
31 Luas Tutupan Lahan dan Koefisien Pengalirannya ........................ 4-27
32 Input Unit Hidrograf Nakayasu Sungai Cigado...........ccecvervvrennnns 4-28
33 Debit Dasar dan Debit Puncak Banjir DAS Cigado ...................... 4-29
34 Luas Tutupan Lahan dan Koefisien Pengalirannya .............cc.c....... 4-30
35 Input Unit Hidrograf Nakayasu Sungai CisangKuy ............cccccueu... 4-31
36 Debit Dasar dan Debit Puncak Banjir DAS Cisangkuy.................. 4-32
37 Input Unit Hidrograf Snyder Sungai Citarum..............ccccovevvvinennen, 4-35
38 Debit Puncak Banjir DAS Citarum ..........cccceoereneniienencseeeeen, 4-36
39 Input Unit Hidrograf Snyder Sungai Cigado ...........ccccovevveieiiennnnn 4-37
40 Debit Puncak Banjir DAS Cigado .........ccceveriniieniiiieniseeee, 4-38
41 Input Unit Hidrograf Snyder Sungai CisangKuy............cccceevevennenn 4-39
42 Debit Puncak Banjir DAS Cisangkuy ........ccccceeereriniinienineneeneen, 4-40
43 Input Unit Hidrograf SCS Sungai Citarum...........ccccceevvevveresinennnn 4-42
44 Debit Puncak Banjir DAS Citarum ..........ccocceeereneninenenineeeeens 4-43
45 Input Unit Hidrograf SCS Sungai Cigado ..........cccccevevieiveieiiennn, 4-44
46 Debit Puncak Banjir DAS Cigado .........cccceveieiiieninininceeeee, 4-45
47 Input Unit Hidrograf SCS Sungai CisangKuy .........c.cccccevvveieiinennnn 4-46
48 Debit Puncak Banjir DAS Cisangkuy .........ccccceeereninineneneneeneen, 4-47
49 Rekapitulasi Debit Puncak Banjir DAS Citarum...........cccccceeevenenn 4-48
50 Rekapitulasi Debit Puncak Banjir DAS Cigado ..........c.ccccevveunnnne. 4-48
51 Rekapitulasi Debit Puncak Banjir DAS Cisangkuy.............c.c....... 4-48
52 Kalibrasi Debit Banjir RENCANA ...........ccoooviiriiiiieic e, 4-49
53 Rencana Kolam Retensi Baru .........ccocovvereeeniienneniesieseese e 4-55
54 Hubungan Debit — Tinggi Jagaan ..........ccccceevevvieieeveiieseese e 4-57
55 Hasil Analisis Sungai Cigado Berbagai Skenario.............cc.cceee.... 4-60
56 Rencana Kolam Retensi Baru ..........ccccocoveiinieienene e, 4-63
57 Hasil Analisis Sungai Cisangkuy Berbagai Skenario ..................... 4-68
58 Hasil Analisis Sungai Citarum Berbagai Skenario ......................... 4-73
59 Resume Hasil Analisis Berbagai SKenario............cc.ccoccvvvrininnennn, 4-75

Xiii



Tabel L4 - A
Tabel L4 -B

Tabel L4 -C
Tabel L4 -D

Tabel L4 - E
Tabel L4 - F

Tabel L4 -G
Tabel L4 -H
Tabel L4 - |
Tabel L4 -J
Tabel L4 - K

Tabel L4 - L
Tabel L4 - M

Tabel L4 - N
Tabel L4 -0
Tabel L4 -P
Tabel L4 - Q
Tabel L4 -R

Tabel L4 - S
Tabel L4-T

DAFTAR LAMPIRAN

Hasil Skenario Sungai Cigado Normal.............cccccevvevvennnne. L4-1
Hasil Skenario Sungai Cigado

dengan Kolam Retensi Cieunteung ..........cccceevvveevveinesreennnn, L4-2
Hasil Skenario Sungai Cigado

dengan Kolam Retensi Tambahan ............c.cccccoovevviieiienenn, L4-3
Hasil Skenario Sungai Cigado

Kolam Retensi Tambahan dan Normalisasi Dasar ................ L4-5
Hasil Skenario Sungai Cigado Normalisasi Dasar ................ L4-6
Hasil Skenario Sungai Cigado

Normalisasi Dasar dan Tanggul..........ccccocoiininiiiiiniicenn, L4-7
Volume Pengerukan Sungai Cigado...........cccevvrvivnininnenn L4-9
Perubahan Tinggi Muka Air Sungai Cigado ...........ccccoeuee. L4-11
Hasil Skenario Sungai Cisangkuy Eksisting............ccccoee... L4-12
Hasil Skenario Sungai Cisangkuy Normalisasi Dasar ......... L4-16
Hasil Skenario Sungai Cisangkuy

Normalisasi Dasar dan Kolam Retensi............c.ccccvevviennne. L4-20
Hasil Skenario Sungai Cisangkuy

Normalisasi Dasar, Tanggul dan Kolam Retensi................. L4-24
Hasil Skenario Sungai Cisangkuy

Normalisasi Dasar dan Tanggul............cccocevveieiieiecieennn, L4-28
Perubahan Tinggi Muka Air Sungai Cisangkuy.................. L4-32
Volume Pengerukan Sungai Cisangkuy ............ccccceveeveenenn. L4-33
Hasil Skenario Sungai Citarum EKSIisting.............cccccceevenen. L4-38
Hasil Skenario Sungai Citarum Normalisasi Dasar ............. L4-41
Hasil Skenario Sungai Citarum

Normalisasi Dasar dan Tanggul............ccccoeveveiieiiene i, L4-44
Perubahan Tinggi Muka Air Sungai Citarum..................... L4-47
Volume Pengerukan Sungai Citarum ............ccocvevvevinnenn, L4-48

Xiv





