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ABSTRAK

Infrastruktur jaringan jalan di Indonesia merupakan prasarana transportasi darat yang
dominan dan mempunyai peranan yang sangat strategis dalam mendukung kegiatan
ekonomi, sosial, budaya, serta pertahanan dan keamanan, sehingga harus
dipertahankan fungsinya dengan baik melalui sistem pemeliharaan yang baik pula.
Suatu transportasi dikatakan baik apabila waktu tempuh menuju tujuan dapat dicapai
dengan cepat dan tidak mengalami kemacetan, serta aman. Kecelakaan lalu lintas dapat
terjadi di berbagai tempat dengan waktu dan faktor penyebab yang berbeda, hal ini
menyebabkan sulitnya menentukan daerah mana yang memiliki tingkat kerawanan
kecelakaan lalu lintas. Tujuan dari penelitian ini yaitu mengetahui informasi tingkat
kemacetan, tingkat kecelakaan dan tingkat kerusakan jalan di Kecamatan Lowokwaru
KotaMalang. Metode yang digunakan untuk mengetahui informasi tingkat kemacetan,
tingkat kecelakaan dan tingkat kerusakan jalan adalah skoring parameter penyebab
kemacetan dan kerusakan jalan dengan menggunakan analisis dalam SIG (overlay),
dan metode clustering untuk menentukan tingkat kecelakaan. Hasil penelitian ini
berupa peta informasi tingkat kemacetan, tingkat kecelakaan dan peta tingkat
kerusakan jalan di Kecamatan Lowokwaru Kota Malang dengan skala 1:50.000 yang
terdiri dari tiga kelas tingkat kemacetan, kecelakaan dan kerusakan jalan, yaitu rendah,
sedang dan tinggi.

Kata Kunci : kemacetan, kecelakaan, kerusakan jalan, SIG
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USE OF GEOGRAPHIC INFORMATION SYSTEMS FOR INFORMATION
ON LEVEL OF CONTRACT, ACCIDENTS, AND DAMAGE
CITY ROADS IN 2020/2021
(Case Studiy : Lowokwaru District, City Malang)
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Supervisor | : Dedy Kurnia Sunaryo, S.T., M.T
Supervisor Il : Feny Arafah, S.T., M.T

ABSTRACT

The road network infrastructure in Indonesia plays a pivotal role in the country's land
transport infrastructure, supporting a multitude of economic, social, cultural, defence
and security activities. Therefore, it is of paramount importance to maintain this
infrastructure through the implementation of an effective maintenance system. A
transport system is considered effective if it allows travellers to reach their destination
in a timely manner without encountering congestion or unsafe conditions. The
occurrence of traffic accidents can be observed in a multitude of locations and at
disparate times, with a multitude of causal factors. As a result, it is challenging to
ascertain which areas are particularly susceptible to a high level of traffic accident
vulnerability. The objective of this research is to ascertain the extent of congestion, the
prevalence of accidents and the degree of road damage in Lowokwaru District, Malang
City. In order to ascertain the level of congestion, accident and road damage in the area,
a scoring system was employed to evaluate the parameters that contribute to these
issues. This involved the use of a GIS overlay analysis and a clustering method to
determine the level of accidents. The findings of this research comprise an information
map of the congestion level, accident level and road damage level in the Lowokwaru
subdistrict of Malang City, presented at a scale of 1:50,000. The map is divided into
three classes of congestion, accident and road damage levels, namely low, medium and
high.

Keywords : traffic jams, accidents, damage road , GIS



DAFTAR ISl

HALAMAN JUDUL ..ottt ettt st be e sibe s sbae s snbeessee e i
LEMBAR PERSETUJUAN .....ccootiiniieeiese e Error! Bookmark not defined.
BERITA ACARA UJIAN SEMINAR HASIL ......ccccocvvvnnnne Error! Bookmark not defined.
ABSTRAK et b e r e e e e e nre e e viii
AB ST RACT Lttt ettt e e s e pe e reenreenrae s iX
LEMBAR PERNYATAAN KEASLIAN SKRIPSI ............... Error! Bookmark not defined.
LEMBAR PERSEMBAHAN .......oooi ettt sttt vii
KATA PENGANTAR ..ottt s e et e et e e e snreesnres iv
[ e N o ] PRSPPI X
DAFTAR GAMBAR ...ttt et e s ae e sbe e e snbeeabee e Xiii
DAFTAR TABEL ...ttt tae s e sttt e e snbeeenees XV
BAB | PENDAHULUAN........coiiiiirene e Error! Bookmark not defined.
1.1 Latar Belakang .......ccccooevvieieniicnciiiee Error! Bookmark not defined.
1.2 Rumusan Masalah.........ccccocevviiiiniiiinnnnnn Error! Bookmark not defined.
1.3 TUJUAN e Error! Bookmark not defined.
1.4 Manfaat ..o Error! Bookmark not defined.
1.5 Batasan Masalah ..........cccccccovovevviieivenncnnn Error! Bookmark not defined.
1.6  Sistematika Penulisan ...........cccccooevveirnnnnne. Error! Bookmark not defined.
BAB I DASAR TEORI ..ot Error! Bookmark not defined.
2.1 Jalan .o Error! Bookmark not defined.
2.2 Klasifikasi Jalan..........c.ccocevvvininiiinnnianns Error! Bookmark not defined.

2.2.1 Kilasifikasi Jalan Berdasarkan Statusnya Error! Bookmark not defined.

2.2.2 Kilasifikasi Jalan Berdasarkan Kelas...... Error! Bookmark not defined.
2.3 Kondisi Permukaan Jalan..............cccccevvnnne Error! Bookmark not defined.
2.4 Kemacetan Jalan .........ccccccoocvviiiiniieiiennenns Error! Bookmark not defined.

2.4.1 Dampak Negatif Kemacetan Jalan......... Error! Bookmark not defined.

2.4.2 Faktor Penyebab Kemacetan Jalan ........ Error! Bookmark not defined.
2.5 Kecelakaan Lalu Lintas .........ccccceeeiiienennnnne Error! Bookmark not defined.
2.6 Kilasifikasi Kecelakaan ..........c...cccocvvvveinnnnnns Error! Bookmark not defined.



2.6.1 Kecelakaan Berdasarkan Korban Kecelakaan....... Error! Bookmark not
defined.
2.6.2 Kecelakaan Berdasarkan Pengguna Jalan yang TerlibatError! Bookmark
not defined.
2.7 Faktor-faktor Penyebab Kecelakaan Lalu Lintas.....Error! Bookmark not
defined.

2.8 Daerah Rawan Kecelakaan Lalu Lintas........... Error! Bookmark not defined.
2.9 Kerusakan Jalan .........cccoceveniieniininiinncnnns Error! Bookmark not defined.
2.10 Faktor Kerusakan Jalan...........ccccooevviiinnnnnns Error! Bookmark not defined.
2.11 Sistem Informasi Geografis ..........c.c.cceeveenee Error! Bookmark not defined.

2.11.1 Pengertian Sistem Informasi Geografis . Error! Bookmark not defined.
2.11.2 Sub sistem Sistem Informasi Geografis. Error! Bookmark not defined.
2.11.3 Analisis Sistem Informasi Geografis ..... Error! Bookmark not defined.

2.12 Clustering Analysis ........ccccooeveneniininininnnns Error! Bookmark not defined.
2.13 Metode OVerlay.........cocoevvevveiiieiecieiieseeas Error! Bookmark not defined.
2.14 Metode SCOMNG......coeveeieeieiieie e seese e Error! Bookmark not defined.

2.14.1 Klasifikasi Data Spasial Tingkat Kemacetan Jalan dan Kerusakan

rror! Bookmark not defined.
2.14.2 Penentuan Kelas Prediksi Tingkat Kemacetan Jalan dan Kerusakan

rror! Bookmark not defined.

2.15 BasiS Data ......ccccoveieiiiiiieieieee e Error! Bookmark not defined.
BAB 111l METODE PENELITIAN ...ccocoiiiiiieenee e Error! Bookmark not defined.
3.1 Lokasi Penelitian..........ccccoeevivniverniiennenns Error! Bookmark not defined.
3.2 DataPenelitian.........ccccovvvevivivniiiennsieseenns Error! Bookmark not defined.
3.3 Alat Pendukung Penelitian.............ccccccveennen. Error! Bookmark not defined.
3.4 Diagram AT ..., Error! Bookmark not defined.
3.5 Proses Pengolahan Data..............cccccveiveennen. Error! Bookmark not defined.

3.5.1 Pengolahan Data Kecelakaan dan Kerusakan Jalan ... Error! Bookmark

Xi



not defined.

3.5.2 Pengolahan Data Kecelakaan................. Error! Bookmark not defined.
BAB IV HASIL DAN PEMBAHASAN.......cccooiiniii e Error! Bookmark not defined.
4.1 Hasil Kemacetan dan Kerusakan Jalan......... Error! Bookmark not defined.
4.1.1 Kemacetan Jalan ........ccccoovvvniiiiiieninnnns Error! Bookmark not defined.
4.1.2 Kerusakan Jalan ..o, Error! Bookmark not defined.

4.2 Hasil Kecelakaan ...........ccocoovvvienencnninnn, Error! Bookmark not defined.

4.3 Analisis Kemacetan dan Kerusakan Jalan ..... Error! Bookmark not defined.

4.2.1 Tingkat Kemacetan Jalan...........c..c.c...... Error! Bookmark not defined.
4.2.2 Analisis Tingkat Kerusakan Jalan.......... Error! Bookmark not defined.
BAB V KESIMPULAN ...ccooiiiiiitit e Error! Bookmark not defined.
5.1 Kesimpulan ........ccccooveviiiiniiieceece e Error! Bookmark not defined.
5.2 SArAN c..ociiiiiccee s Error! Bookmark not defined.
DAFTAR PUSTAKA ...t Error! Bookmark not defined.
LAMPIRAN. ..ot Error! Bookmark not defined.

xii



Gambar 3.
defined.

Gambar 3.
defined.

Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.

DAFTAR GAMBAR

1 Peta lokasi Kecamatan Lowokwaru Kota MalangError! Bookmark not
2 Langkah Open Data Spasial pada ArcGISError! Bookmark not
3 Tampilan Data Spasial ................ccc....... Error! Bookmark not defined.
4 Gambar Cropping Area Penelitian......... Error! Bookmark not defined.
5 File Geodatabase dan Feature Dataset ... Error! Bookmark not defined.
6 Aturan Topologi ........cceovvveieieiiniiiins Error! Bookmark not defined.
7 Error Topologi......ccccoveeieeicneicicicins Error! Bookmark not defined.
8 Hasil Proses Cek Error Topologi ........... Error! Bookmark not defined.
9 Tampilan Data Atribut ..............cccevenene Error! Bookmark not defined.
10 Menambahkan Field...............ccccccenee. Error! Bookmark not defined.
11 Kotak Dialog Select By Attribute ........ Error! Bookmark not defined.
12 Kotak Dialog Field Calculator ............. Error! Bookmark not defined.
13 Atribut Yang Telah Diber Skor............ Error! Bookmark not defined.
14 Tampilan File Sebelum Proses OverlayError! Bookmark not defined.
15 Kotak Dialog Arc Toolbox................... Error! Bookmark not defined.
16 Kotak Dialog Intersect ...........ccccceveneee. Error! Bookmark not defined.
17 Hasil Proses Overlay ...........cccccocevenene. Error! Bookmark not defined.
18 Kotak Dialog Add Field “Skor Total”.. Error! Bookmark not defined.
19 Proses Penjumlahan SKor ..................... Error! Bookmark not defined.
20 Proses Simbolisasi.........ccovvereiienennnnne Error! Bookmark not defined.

Xiii


file:///F:/Hasil%20Wens/Skripsi%20-%20Wensislaus%20Dosi%20V.3.docx%23_Toc174051690

Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar

kecelakaan
Gambar 4.
Gambar 4.
Gambar 4.

21 Hasil Simbolisasi.........c.ccccovevivniiinnnnns Error! Bookmark not defined.
22 Tampilan Layout View............cccccoveeee Error! Bookmark not defined.
23 Kotak Dialog Add Text.........c.ccccevvnnnne Error! Bookmark not defined.
24 Proses Pemberian Keterangan LegendaError! Bookmark not defined.
25 Proses Pemberian Grid Peta.................. Error! Bookmark not defined.
26 Proses Pemberian Arah Utara .............. Error! Bookmark not defined.
27 Proses Pemberian Skala Garis.............. Error! Bookmark not defined.
4. 1 Gambar peta hasil
................................................. Error! Bookmark not defined.
2 Gambar peta hasil kemacetan jalan........ Error! Bookmark not defined.
3 Gambar peta hasil kerusakan jalan......... Error! Bookmark not defined.
4 Gambar peta gabungan hasil kemacetan, kecelakaan dan kerusakan jalan

................................................................... Error! Bookmark not defined.

Xiv



DAFTAR TABEL

Tabel 2. 1 Skor kapasitas jalan menurut Level Of Service........ Error! Bookmark not
defined.
Tabel 2. 2 Skor Jumlah Persimpangan jalan dan gang............... Error! Bookmark not
defined.
Tabel 2. 3 Skor jumlah petugas yang mengawasi....... Error! Bookmark not defined.
Tabel 2. 4 Skor lebar bahu jalan yang digunakan untuk tempat parkir................ Error!

Bookmark not defined.
Tabel 2. 5 Skor volume lalu lintas ...........cccccevveveennnne Error! Bookmark not defined.
Tabel 2. 6 Skor klasifikasi jalan berdasarkan beban kendaraan yang diterima, ..Error!

Bookmark not defined.

Tabel 2. 7 Skor ketersediaan drainase jalan................ Error! Bookmark not defined.
Tabel 2. 8 Skor tekstur tanah............cccoocevvevviieinenns Error! Bookmark not defined.
Tabel 2. 9 Skor kemiringan lereng.........cccccevenennnnnns Error! Bookmark not defined.

Tabel 3. 1 Kelas Prediksi Tingkat Kemacetan Jalan... Error! Bookmark not defined.
Tabel 3. 2 Kelas Prediksi Tingkat Kerusakan Jalan.... Error! Bookmark not defined.
Tabel 4. 1 Tabel Hasil Perhitungan Kapasitas Jalan Menurut Level Of Service.Error!
Bookmark not defined.

Tabel 4. 2 Tabel Hasil Perhitungan Jumlah Persimpangan Jalan dan Gang........ Error!

Bookmark not defined.

XV



Tabel 4. 3 Hasil Perhitungan Jumlah Petugas Yang Mengawasi..... Error! Bookmark
not defined.

Tabel 4. 4 Hasil Perhitungan jumlah Petugas Yang MengawasiError! Bookmark not
defined.

Tabel 4. 5 Tabel Hasil Perhitungan Volume Lalu Lintas .......... Error! Bookmark not
defined.
Tabel 4. 6 Hasil Perhitungan Beban Kelas Jalan ........ Error! Bookmark not defined.

Tabel 4. 7 Hasil Perhitungan Ketersediaan Drainase.. Error! Bookmark not defined.
Tabel 4. 8 Hasil Perhitungan Jumlah Ruas Berdasarkan Tekstur Tanah............. Error!
Bookmark not defined.

Tabel 4. 9 Hasil Perhitungan Jumlah Ruas Berdasarkan Kemiringan Lereng.....Error!
Bookmark not defined.

Tabel 4. 10 Hasil Perhitungan Jumlah Ruas Berdasarkan Tingkat Kemacetan Jalan
..................................................................................... Error! Bookmark not defined.
Tabel 4. 11 Hasil Perhitungan Jumlah Ruas Berdasarkan Tingkat Kerusakan Jalan

..................................................................................... Error! Bookmark not defined.

XVi



