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AT EARTHQUAKE e AT EARTHQUAKE
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S5km O?s— OE'

(B) &varzvy (F) 2B 2BmHE O 2R
o« O TR

R AMEEREIC X D ARIHE

th 18 4 F 7Fzx sajgx
RS (%) | B5(%) | RB(%) [ ET(%)  E15(%) T (%)
n 150 151 150 43 44 41
avg. 0.49 0.22 0.50 0.16 0.73 0.00
& med. 0.19 0.00 0.16 0.00 0.05 0.00
s.d. 0.86 0.57 0.89 0.52 2.17 0.00
n 23 23 18 50 49 37
avg. 29.09 2.83 406 0.47 1.59 0.00
i med. 4.50 0.36 0.96 0.24 0.83 0.00
s.d. 34.38 6.13 7.07 0.42 2.05 0.01
n 25 25 22 62 62 47
- avg. 45.69 450 | 29.09 1.13 5.92 0.01
= med. 37.78 235 | 2383 0.99 2.40 0.00
s.d. 39.22 6211 2715 0.92 9.60 0.05
n 198 199 190 155 155 125
avg. 9.52 1.06 4.15 0.63 3.07 0.01
20 Mhed 0.42 0.00 0.27 0.23 0.83 0.00
s.d. 24.35 339 | 13.04 0.80 6.68 0.03
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KUESIONER SURVEY
Fungsi Komunitas Dalam Proses Rekonstruksi Paska Gempa Bumi/Tsunami 2004
Kota Banda Aceh/Kabupaten Aceh Besar, NAD, 2010

SEKILAS PEMAPARAN MENGENAI SURVEY:

Assalamu’alaikum Wr. Wb., Kami mahasiswa Universitas Syiah Kuala {(UNSYIAH) bermaksud melakukan
survey mengenai: ‘Fungsi Komunitas Dalam Proses Rekonstruksi Paska Gempa Bumi/Tsunami 2004 di
Banda Acehf/Aceh Besar. Secara umum, survey bertujuan mengetahui fungsi kerjasama masyarakat
dalam proses rekonstruksi paska gempa bumiftsunami, termasuk proses rekonstruksi paska konflik di
Aceh. Kegiatan ini merupakan kelanjutan dari kegiatan penelitian sebelumnya yang dilakukan setiap
tahun dan merupakan hasil kerjasama antara UNSYIAH dengan Universitas Nagoya, Jepang. Hasil dari
penelitian ini khusus digunakan untuk keperluan penelitian ilmiah semata. Kami memohon bantuan dan
kerjasama dari Bapak/lbufSaudara(i) untuk memberikan informasi yang akurat dengan menjawab
pertanyaan yang tersedia dalam kuesioner ini umtuk keberhasilan penelitian ini. Data yang
terkumpulkan tidak ada sangkut pautnya dengan perpajakan maupun politik, dan kerahasiaan data
dijamin sepenuhnya. Terima kasih.

0. INFORMASI DASAR

0.1 Tanggal kunjungan i ot WIS ey e ol e f Ty I
0.2 Nama Geuchik, atau responden

0.3 Alamat dan telepon

0.4 Nama surveyor

1. LOKASI PENELITIAN

1.0 Apakah Geuchik saat ini juga menjabat Geuchik pada saat gempa bumi/ftsunami? (lingkari
jawaban yang tepat)

(1) Ya —» Lanjutkan ke pertanyaan berikutnya

(2) Tidak, tapi memiliki banyak informasi/data tentang gempa bumi/ftsunami = Lanjutkan ke
pertanyaan berikutnya

(3) Tidak, dan TIDAK memiliki informasi/data tentang gempa bumiftsunami = Minta kesediannya
untuk menunjukkan dan memperkenelkan Geuchik yang lama, atau orang lain yang memiliki
informasi/data

1.1 Apakah Geuchik saat ini dipilih langsung oleh masyarakat, atau ditunjuk cleh pemerintah? (lingkari
jawaban yang tepot)

(1) Dipilih langsung cleh masyarakat
(2) Ditunjuk oleh pemerintah
(3) Lainnya {misal, tidak/belum ada Geuchik, dll. ... iissien s crisssinnenns )

1.2  Nomor Kuesioner 3 |:|:|:|:|
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1.3 Kabupaten/Kota : (1) Kota Banda Aceh (2) Kabupaten Aceh Besar

1.4 Nama Kecamatan

1.5 Nama Gampong/Desa/Kelurahan

1.6 Jumlah penduduk saat survey S msmmmeesme e e JNS
Jumlah penduduk sebelum gempa bumiftsunami = @ s e WA

1.7  Jumlah rumah tangga saat survey = R P S T BRI ) ]
Jumlah rumah tangga sebelum gempa bumi/tSuNamis s s e KK

2. KETERSEDIAAN KEBUTUHAN DASAR: MAKANAN/AIR BERSIH

2.1  Adakah penduduk gampong ini mengalami kesulitan ketersediaan pangan (makanan dan air
bersih) pada hari 1 — 3 setelah gempa bumi/tsunami ? (lingkari yang sesuai)

(1) Tidak ada {2) Hanya sedikit (3) Sebagian
(4) Sebagian besar (5) Semuanya
2.2 Kapan masalah kesulitan ini teratasi? (lingkari yang sesuai)
(1) Dalam 1-3 hari (2) Setelah 1 minggu (3) Setelah 1 bulan
(4) Setelah & bulan (5) Setelah 1 tahun (8) Setelah 2 tahun lebih

2.3 Dari mana sumber utama penyediaan kebutuhan pangan di gampong ini pada hari 1 — 3 setelah
gempa bumiftsunami? {lingkari semua yang sesuai)

(1) Swadaya masyarakat sendiri

(2) Dari masyarakat gampong tetangga/keluarga di luar gampong ini

(3) Perusahaan swasta/BUMN/perusahaan lainnya

(4) Pemerintah [beri keterangan SPesifik: ... cuesmssanans snsrenssssssess sessssses smmsssess ses sssssnsseness )
{5} NGO [beri keterangan Spesiil: .. e i)
(6) Pemerintah Negara lain, Lembaga PBB/Crganisasi Internasional lainnya

(7) Lainnya/tidak jelas (tuliskan nama donor: e s s s |

2.4 Dari mana sumber utama penyediaan kebutuhan pangan di gampong ini 1 bulan setelah gempa
bumiftsunami? {lingkari semua yong sesuai)

(1) Swadaya masyarakat sendiri

(2) Dari masyarakat gampong tetangga/keluarga di luar gampong ini

(3) Perusahaan swasta/BUMMN/perusahaan lainnya

(4) Pemerintah (beri keterangan SPesiik: ....... o ccis e s sessss sassss s sessssssssssses )
(5} NGO [beri keterangan SpesiIl: .. i i s s e s st
(6) Pemerintah Negara lain, Lembaga PBB/Organisasi Internasional lainnya

(7} Lainnya/tidak jelas (tuliskan nama donor: .. e s s s s s |
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2.5 Usaha apa yang dilakukan cleh Geuchik {atau masyarakat) untuk mendapatkan kebutuhan pangan
bagi masyarakat gampong setelah gempa bumi/tsunami? {lingkari semua yang sesuai)

(1) Membuat laporan/informasi mengenai masalah dan kebutuhan makanan ke pemerintah
{2) Mencari bantuan makanan dari pemerintah

(3) Mencari bantuan makanan dari donor (NGO/lembaga lainnya)

{4) Mengumpulkan makanan dari berbagai sumber dan mendistribusikan ke masyarakat

(5} L ainnyEfnaliskan s e e e e )

3. KETERSEDIAAN KEBUTUHAN DASAR: KESEHATAN

3.1 (1) Kapan terakhir kali Geuchik mendapatkan data final mengenai jumlah keseluruhan korban
setelah gempa bumiftsunami?, dan (2) berapa jumlah korban terdata terakhir di gampong ini?
Pada kolom (1) untuk setiap pertanyaan tuliskan: 1= 1-3 hari, 2 = 1 minggu, 3 = 1 bulan, 4=6
bulan, 5 = 1 tahun lebifi, 8 = belum tersedia; dan pada kolom [2) tuliskan jumlah korbannya

(1) Kapan data terakhir diperoleh | {2) Jumlah korban

Korban meninggal

Korban terluka parah

Korban hilang

3.2 Kapan pertama kali masyarakat mendapatkan bantuan pengobatan/medis setelah gempa
bumi/tsunami? (lingkari yang sesuai)

(1) Sesaat setelah gempa bumi/ftsunami (2) Dalam 3 hari (3) Setelah 1 minggu
(4) Setelah 1 bulan lebih (5] Tidak tersedia (B) Tidak tahu

3.3 lika tim medis (dokter, perawat) yang disebutkan pada pertanyaan 3.2 berasal dari luar gampong,
dari mana mereka berasal? (lingkari yang sesuai)

(1) Dari Kecamatan {2) Dari Provinsi MAD (3) Bantuan nasional (provinsi lainnya)
(4) Mancanegara (5) Tidak pernah ada (6) Tidak tahu

3.4 Secara kualitas dan kuantitas, bagaimana ketersediaan pelayanan kesshatan di gampong ini
setelah gempa bumiftsunami? (lingkari yang sesuai)

(1) Meningkat/semakin baik (2] Tidak ada perubahan (3) Semakin memburuk

4, KEBUTUHAN PERUMAHAN

4.1 Berapa banyak rumah rusak akibat gempa bumi/tsunami? {tulis berdasarkan data yang tercatat
dan tersedia di gampong ini)

Kategori kerusakan Jumlah
Rusak total

Rusak sedang

Rusak ringan
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4.3

4.4

4.5

4.6

4.7

4.8

4/11

Dimana lokasi kebanyakan masyarakat gampong ini tinggal pada hari 1 - 3 setelah gempa
bumiftsunami? (lingkari yang sesuai)

(1) Di dalam gampong ini (2) Di luar gampong ini
Dimanakah kebanyakan masyarakat tinggal selama hari 1 - 3 setelah gempa bumi/tsunami?
{lingkari yang sesuai)

(1) Ruang terbuka (2) Tenda (3) Rumah sendiri

(4) Rumah tetangga/keluarga (5) Mesjid/meunasah (6) Tempat umum (sekolah)

(7) Camp pengungsian (8) Lainnya(sebutkan: a s sisnnn)
Adakah camp pengungsian yang dilengkapi dengan POSKO bagi masyarakat gampong ini {lingkari
yang sesuai)

(1) Ya, di gampong ini (2) Ya, dekat gampong ini

(3) Ya, tapi jauh dari gampong ini (4) Tidak— Lanjut ke pertanyaan 4.7
Kapan camp pengungsian yang dilengkapi POSKD tersedia bagi masyarakat gampong ini? (lingkari
yang sesuai)

(1) Dalam 3 hari pertama (2) Setalah 1 minggu (3) Setelah 1 bulan

(4) Setelah 6 bulan (5) Setelah 1 tahun lebih
Siapa yang menyediakan camp pengungsian bagi penduduk gampong ini? {lingkari yang sesuai)

(1) Lingkungan sekitar/ Masyarakat Gampong
{2) Perusahaan swasta/ BUMN/donor lainnya

(3) Pemerintah(sebUtkan: .. s s s s svsss s s e ssnnns |

(4) TNI/polisi

[BYNGEIsebMEAN. - e e s s e i )

(6) Pemerintah luar negeri, Lembaga PBB/organisasi internasional lainnya

(7) Lainnya/tidak jelas{tuliskan Nama dONOT: ... e s s s sirsssssssssssssss sisass
Kapan secara umum sebagian besar masyarakat gampong ini mendapatkan/membangun rumah
permanen kembali setelah gempa bumi/tsunami? (lingkari yang sesuai)

(1) Dala 3 hari partama {2) Setelah 1 minggu (3) Setelah 1 bulan

(4) Setelah 6 bulan (5) Setelah 1 tahun (8) Setelah 2 tahun

(7) Setelah 3 tahun lebih (8) Belum tersedia
Kapan sebagian besar masyarakat menempati/pindah ke rumah baru mereka di gampong ini?
{lingkari yang sesuai)

(1) Dala 3 hari pertama (2) Setelah 1 minggu (3) Setelah 1 bulan

(4) Setelah & bulan (5) Setelah 1 tahun (8) Setelah 2 tahun

(7) Setelah 3 tahun lebih (8) Belum tersedia
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4.9 Berapa banyak rumah tangga yang pindah/direlokasi ke luar gampong ini?, dan berapa rumah
tangga yang masuk ke gampong ini setelah gempa bumi/tsunami, perkiraan? {tulis jumichnya)
(1) Penduduk pindah ke luar gampong : ......cccnsssereeee. rlumah tangga
(2) Penduduk masuk ke gampong ! temsnsssmsss e TUMah tangga

4.10 Apa saja Jenis bantuan yang diterima oleh masyarakat gampong dalam hal membangun/
merenovasi rumah mereka masing-masing dari pihak lain selama proses rekonstruksi? (beri tanda
(V) pada kolom yang sesuai)

—__Jenis bantuan | Rumah Fasilitas/ alat Material Uang Bantuan | Tenaga | Lainnya/
Sumber T— rumah tangga bangunan | tunai teknis kerja tidak jelas
Tetangga

sekitar/Keluarga

Perusahaan
swasta/BUMN

Pemerintah [sebutkan:

NGO (sebutka

Pemerintah luar
negeri, Lembaga PEB

Lainnya (sebutkan:

4.11 Dari mana sumber bantuan utama paling penting yang sangat membantu masyarakat gampong
dalam membangun/merenovasi rumah mereka? {lingkari yang sesuai)

(1) Lingkungan sekitar/ Masyarakat Gampong

{2) Perusahaan swasta/ BUMN/donor lainnya

{3y Pemerintahisebutkan: o asmnaman ey

[AFNGE (sebullans:s s s e e e )

(3) Pemerintah luar negeri, Lembaga PBB/organisasi internasional lainnya

(6) Lainnya/tidak jelas{tuliskan Nama donor: . e s s e s e

4.12 Berapa proporsi penduduk gampong ini yang menerima bantuan perumahan dari peamerintah
(BRR)? (lingkari yang sesuai)

(1) Hampir semua (2) 75-95% (3) 50 -75%
(4) 25 -50% (5)5-25% (6) Tidak ada sama sekali

4,13 Usaha apa yang dilakukan cleh Geuchik (atau masyarakat) untuk memenuhi kebutuhan
perumahan bagi masyarakat di gampong ini? (lingkari semua yang sesuai)

(1) Membuat laporan kebutuhan perumahan ke pemerintah
{2) Mencari bantuan/dana dari pemerintah

(3) Mencari bantuan/dana dari donor (NGO/lembaga lainnya)
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(4) Mengelola dana secara berkelompok melalui POKMAS {Kelompok Masyarakat)

(3) Mengumpulkan bantuan perumahan dari donor dan mendistribusikan ke masyarakat
(6) Melakukan gotong royong untuk membangun rumah
() Lainnyajsebttkan: = w e s s e

4.14 Adakah pemberitahuan/pedoman dari pemerintah atau NGO mengenai standar/criteria rumah
anti-gempa? (lingkari yang sesuai)

(1) Ya, ada pedoman/panduan dari pemerintah

(2) Ya, ada pedoman/panduan dari NGO

(3) Ya, ada dari keduanya baik pemerintah maupun NGC

(4) Tidak, tidak ada dari keduanya baik pemerintah maupun NGO

4.15 Berapa banyak rumah yang dibangun/direnovasi di gampong ini yang strukturnya sesuai dengan
criteria rumah anti-gempa setelah gempa bumi/ftsunami? (lingkari yang sesuai)

(1) Tidak ada satupun {2) Hanya sadikit (3) Setengahnya
(4) Sebagian besar {5) Semuanya

4.16 Berapa banyak rumah yang dibangun/direnovasi yang memiliki kualitas rumah lebih baik {tidak
termasuk struktur) di gampong ini? (lingkari yang sesuai)

(1) Tidak ada satupun {2) Hanya sadikit (3) Setengahnya
(4) Sebagian besar {5) Semuanya

5. KONDISI EKONOMI/PENDAPATAN/PEKERIAAN

5.1 Sebelum gempa bumiftsunami, apa saja pekerjaan utama kebanyakan masyarakat gampong ini?
{lingkari semua yang sesuai)
(1) Pertanian (2) Perikanan
(3) Industri rumah tangga/pabrik (4) Konstruksi/Bangunan
(3) Perdagangan/jualan (B) Karyawan swasta
(7) Pelayanan umum {

(3} Lannyalsebitkan: - cee e s e )

8) Industri jasa

5.2 Setelah gempa bumi/ftsunami, apakah jenis pekerjaan penduduk tersebut pada pertanyaan 5.1
berubah secara signifikan? {lingkari yang sesuai)

(1) Ya, sangat signifikan (2) Ya, sedikit berubah (3) Tidak, kondisinya hampir sama

5.3 Kapan kondisi ekonomi lokal masyarakat gampong ini mulai pulih bebas dari pengaruh gempa
bumi/tsunami? (lingkari yang sesuai)

(1) Setelah 1 minggu (2) Setelah 1 bulan (3) Setelah 6 bulan
(4) Setelah 1 tahun (5) Setelah 2 tahun l=bih (8) Belum sama sekali
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5.5

5.6

3.7

5.8

5.9
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Secara umum, saat ini berapa banyak rumah tangga yang memiliki pendapatan lebih tinggi /
dibandingkan sebelum gempa bumiftsunami? (lingkari yang sesuai)

(1) Tidak satu pun (2) Sebagian kecil (3) Separuhnya

(4) Sebagian besar (5) Semuanya
Sebelum gampa bumiftsunami, berapa banyak penduduk yang menerima Bantuan Langsung Tunai
(BLT) dari pemerintah di gampong ini? (lingkari yang sesuai)

(1) Tidak satu pun (2) Sebagian kecil (3) Separuhnya

(4) Sebagian besar (5) Semuanya
Saat ini, bagaimana jumlah proporsi rumah tangga miskin di gampong ini meningkat atau
menurun? (lingkari yang sesuai)

(1) Meningkat signifikan {2) Sedikit meningkat (3) Hampir sama

(4) Sedikit menurun {5) Menurun signifikan
Saat ini, bagaimana jumlah pengangguran di gampong ini meningkat atau menurun? (lingkari yang
sesuai)

(1) Meningkat signifikan (2) Sedikit meningkat (3) Hampir sama

(4) Sedikit menurun (5) Menurun signifikan
Bagaimana tingkat ekonomi masyarakat gampong ini dibandingkan sebelum gempa bumif

tsunami? (Circle the appropriate)
(1) Secara kesuluruhan lebih baik
(2) Secara keseluruhan lebih buruk
(3) Sedikit berubah
(4) Terjadi kesenjangan

Apa saja jenis bantuan ekonomi yang diterima masyarakat gampong ini selama proses
rekonstruksi? {lingkari semua yang sesuai)

(1) Cash-for-work (2) Keuangan mikro/pinjaman lunak
(3) Hibah/subsidi (4) Pelatihan kerja
(3) Lainnya {sebutkan: oc e s s )

5.10 Dari mana sumber utama dukungan kebutuhan ekonomi bagi masyarakat gampong ini selama

proses rekonstruksi? (lingkari semua yang sesuai)
(1) Perusahaan swasta/BUMN/lembaga lainnya
(2) Pemerintah{sebUtkan: . s s e ssssss s )
(3) NGO (5eBUTKAN: s sssrmsissssssssssssssssmss sssssssesssssessns sasesssessseses )
(4) Pemerintah luar negeri, Lembaga PEB/organisasi internasional

(3) Lainnya/tidak jelas(sebutkan Namanya: . s s s s semssssss s |
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6. LINGKUNGAN 505IAL KEMASYARAKATAN

6.1

6.2

6.3

g/11

Adakah infrastruktur social dibawah ini yang rusak akibat gempa bumiftsunami di Gampong ini?
{beri (V) pada kolom yang sesuai untuk setiap jenis infrastruktur)

Rusalk Rusak Tidak Tidak ada fasilitas
Infrastruktur : ey i

berat ringan Rusak ini di gampong ini
Sekolah

Mesjid/Meunasah

Puskesmas/klinik

Jalan

Lahan pertanian

Saluran irigasi

Selokan pembuangan air

Pipa jaringan air bersih

Sumur (dangkal/bor)

Jaringan listrik

Jaringan telepon/komunikasi

Apakah infrastruktur tersebut kondisinya lebih baik atau lebih buruk dibandingkan sebelum

gempa bumiftsunami? (beri (V) pada kolom yang sesuai untuk setiap jenis infrastruktur)

Infrastruktur

Lebih baik

Sama saja

Lehih buruk

Sekolah

Mesjid/Meunasah

Puskesmas/klinik

Jalan

Lahan pertanian

Saluran irigasi

Selokan pembuangan air

Pipa jaringan air bersih

Sumur (dangkal/bor)

Jaringan listrik

Jaringan telepon/komunikasi

Seberapa sering gotong royong dilakukan saatini di gampong ini? (lingkari yang sesuai)

(1) Seminggu sekali, atau lebih
(3) Sebulan sekali

(2) Dua minggu sekali

(4) Dua bulan sekali, atau bahkan kurang dari itu
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6.4  Saatini, berapa banyak rumah tangga (KK) atau anggota KK yang ikut dalam kegiatan gotong
royong? (lingkari yang sesuai)

(1) Sebagian kecil KK (2) Sebagian KK
(3) Sebagian besar KK (4) Hampir semua KK

6.5 Apakah kegiatan gotong royong lebih sering dilakukan atau tidak dibandingkan sebelum gempa
bumi/tsunami? (lingkari yang sesuai)

(1) Lebih sering dilakukan (2) Sedikit perubahan (3) Semakin jarang

6.6 Kegiatan apa saja yang sering dilakukan oleh masyarakat gampong ini (dalam hal gotong rotong
atau arisan misalnya) setelah gempa bumiftsunami? (lingkari semua yang sesuai)

(1) Membesihkan puing-puing bangunan (2) Membersihkan saluran/selokan

(3) Membersihkan jalan (4) Membersihkan Mesjid/Meunasah

(3) Membangun fasilitas umum (B8) Merawat penduduk lansia/cacat

(7) Mengamankan lingkungan/Ronda (8) Lainnya{sebutkan: . s s snenes)

6.7 Apasaja yang dilakukan oleh masyarakat (gotong royong, arisan, dll) dalam hal membantu
masalah salah satu warganya di gampong ini setelah gempa bumiftsunami? {lingkari semua yang
sesuai)

(1) Mengumpulkan tenaga kerja untuk membangun rumah

(2) Mengumpulkan dana untuk membangun/merenovasi rumah
(3) Memberikan modal untuk melanjutkan pekerjaannya

(4) Pelayanan kesehatan mental

(5) Lainnya [SebUtKan: . s s s s ssssss s s sss s ssssas s ssssssssssns |

7. KONFLIK {(KHUSUS ACEH)

7.1  Apakah ada konflik, operasi militer dan atau pengaruhnya secara langsung di gampong ini?
{lingkari yang sesuai)

(1) Ya, sangat banyak (2) Ya, kebanyakan (3) Ya, sebagian kecil
(4) Tidak sama sekali = lanjutkan ke pertanyan 8.1
7.2 Kapan konflik mulai reda di gampong ini? (lingkari yang sesuai)
(1) Sebelum gempa bumiftsunami
(2) Beberapa saat setelah gempa bumi/tsunami (Desember 2004)
(3) Beberapa saat setelah perjanjian Mol Helsinki (Agustus 2005)
(4) Setahuan setelah gempa bumi/tsunami
(5) Dua tahun setelah gempa bumi/tsunami atau lebih

(6) Belum sama sekal
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7.3 Apasajajenis bantuan yang diperoleh masyarakat gampong ini berhubungan dengan proses
rekonstruksi paska konflik? (Circle the all that apply)

(1) Perumahan (2) Mata pencaharian (Livelihood)
(3) Pelatihan kerja (4) Keuangan mikro/kredit lunak
(5) Pelayan kesehatan mental (8) Pemberdayaan perempuan

(7) Pembangunan fasilitas public (misal: sekolah, puskesmas, dll)
(B Ly fse e ns s e e

7.4 Dari mana sumber utama penyedia bantuan tersebut dalam proses rekonstruksi paska konflik?
{lingkari semua yang sesuai)

(1) Perusahaan swasta/BUMMN/lembaga donor lainnya

(2} Pemernintah [sebuthkan: — e e s s i)
[RY NGO sebmEAN: o s s e
(4) Pemerintah luar negeri, PBB/Lembaga internasional lainnya

(5) Lainnya/tidak jelas(sebutkan Nama dONOF: .. s s ssesesessss s sesmss sessss snens

8. PERUBAHAN SOSIAL BUDAYA (HANYA ACEH)

8.1 Dibandingkan sebelum gempa bumi/tsunami (kira-kira 10 tahun yang lalu), bagaimana perubahan
masyarakat gampong ini dalam hal kegiatan social (gotong royong, pengajian, dll) saat ini?
{lingkari yang sesuai)

(1) menjadi lebih aktif (2) Sama saja (3) menjadi kurang aktif

8.2 Dibandingkan sebelum gempa bumiftsunami (kira-kira 10 tahun yang lalu), bagaiamana
perubahan masyarakat gampong ini dalam hal hubungan kesaling-percayaan antar sesama
masyarakat? (lingkari yang sesuai)

(1) Meningkat rasa saling percaya/harmonis/persatuan
(2) Hampir sama saja
(3) Masih saling mencurigai/tidak ramah

8.3 Dibandingkan sebelum gempa bumi/tsunami (kira-kira 10 tahun yang lalu), menurut pendapat
anda, apakah Masayarakat Aceh berubah secara umum? (lingkari yang sesuai)

(1) Ya, berubah secara signifikan (2) Ya, sedikit berubah
(3) Tidak, hampir sama saja = Lanjutkan ke pertanyaan 8.3
Jika YA, beri 2-3 kata, apa yang Berubah: ... s e s

8.4 Dibandingkan sebelum gempa bumi/tsunami (kira-kira 10 tahun yang lalu), menurut pendapat
anda, apakah Budaya Aceh berubah secara umum? (lingkari yang sesuai)

(1) Ya, berubah secara signifikan (2) Ya, sedikit berubah
(3) Tidak, hampir sama saja <> Lanjutkan ke pertanyaan terakhir
Jika YA, beri 2-3 kata, apa yang Derubah: ... s e s s e
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TERAKHIR: minta kesediaan Geuchik untuk memberikan komentar/saran mengenai pelajaran dari
gempa bumi/tsunami dan konflik, saran mengenai pertanyaan yang diajukan dalam kuesioner ini,
saran/permintaan kepada pemerintah, dan sebagainya:

- Pelajaran yang dipetik dari gempa bumiftsunami dan konflik:

- Masukan terhadap pertanyaan kuesioner:

- Saran/permintaan bagi pemerintah:

- Llainnya:
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The Provision of Food for Disaster Victims: Lessons
Learned from the 2006 Bantul Earthquake

Deny Hidayatil, Widayatunl, Triyonol, Haryadi Permana’', Makoto Takahashi’,
Tanaka Shigeyoshiz, Umitsu Masatomo®

'LIPI, *Nagoya University, *Nara University

The District of Bantul, Yogyakarta, is geologically prone to earthquakes, as indicated by the 6.7 on the
Richter scale earthquake in Yogyakarta on May 27, 2006. It had significant socio economic impact, killing about
5,716 inhabitants, mostly in the District of Bantul (Bappeda Bantul 2007) and led to huge property damage,
disrupting economic, educational and social activities and systems. This big disaster destroyed about 236,024
houses and lost around 66,000 people’s jobs. The economic loss has been estimated at about USD 3.1 billion
(Bappenas 2006).

Provision of basic needs was urgent for the disaster victims as experience from previous various disasters in
many locations in Indonesia showed that disaster victims face difficulty in providing for their basic needs,
especially before relief from governments and other donors arrives. This problem is usually related to the
distribution of food, due to transportation obstacles, in appropriate time and a less suitable type and amount of
aid. In addition, problems also appear due to unbalanced distribution of aid among disaster locations and victims,
abundance in a few locations and vice versa, lack in other locations, particularly in far distant and isolated areas
and inappropriate target groups/persons. These problems often lead to horizontal conflicts among disaster
victims. Provision of basic needs, especially of food, therefore should be managed in order to reduce further risk.

Realizing this problem, the Indonesian government has pointed out the importance of basic needs provision
for disaster victims in the Disaster Management Law No.24, 2007 which includes in article 26 (2): Every disaster
victim has the right to receive aid for her/his basic needs. The government also established a regulation for
Disaster Management, Regulation No.21, 2008 of which article 52 (1) says: The provision of basic needs
includes food, clothing, clean water and sanitation, health care and psychological treatment and shelter.

This assessment focuses on one aspect of basic needs, i.e. provision of food. It was conducted in Bantul
District in April 2010, using a combination of quantitative and qualitative approaches. The quantitative method
was based on survey with the total respondents of 447 households spread in 11 sub districts and 22
hamlets/dusun/dukuh. The qualitative approach consisted of open interviews with key informants and resource
persons, such as representatives of earthquake victims, hamlet and village leaders (formal and informal), NGOs,
medical doctors/ nurses/health staff and Focus Group Discussions (FGD) with disaster victims and vulnerable
and non vulnerable groups.

The assessment result informs that conditions of food provision in the District of Bantul varied according to
disaster management phases, i.e. the first three days after the earthquake, emergency (one month after) and
rehabilitation and reconstruction phases (18 months). It shows that effort to provide basic needs, especially food,
for disaster victims had been started on the first day of the earthquake. The food, however, took time to reach all
victims and could only be fully fulfilled after the rehabilitation phase of this disaster (Chart 1). This chart
explains that only a small proportion, less than one third of household respondents, could quickly provide their
own food in less than a month. About half of them, were capable of providing their food in 1 — 3 months after the
earthquake. A very small proportion of disaster victims according to this chart, had difficulty in providing food
for a long time and could only do so themselves more than a year after the earthquake. This condition might be
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related to the occupations of the disaster victims most of whom worked in the informal sector as farmers and
labourers, vulnerable to disaster.

m < | month
1-3 months
4-6 months
7-12 months

m > 2 months

Chart 1. Length of Time Needed to Fulfill Households’ Food Needs after the Bantul Earthquake
Source: Provision of Basic Needs Survey, LIPI — Nagoya University and UGM 2010.

The provision of food in the Bantul District was based on three sources: First, it was fulfilled by the disaster
victims themselves who collected food materials which were still good enough to be cooked and eaten, such as
rice, noodles and some harvested vegetables from their rice fields and gardens. This condition applied during the
critical times when food aid from outside had not yet arrived in their locations; Second, it was provided by the
government, both from the government stock or budget and relief from donors, national and international; Third,
it was carried out by other stakeholders or donors who directly distributed food materials to the disaster victims.

During the First Three Days after the Earthquake

The provision of food in the first three days after the earthquake was crucial, particularly in conditions
where the disaster victims were still in emotional, traumatic and critical conditions, while food relief from
outside had not yet fully reached the disaster locations. The provision of food conditions varied among locations
in Bantul, from not enough to enough food for the disaster victims. It was dependent on the degree of damage
and the distance from the capital city of Bantul and Yogyakarta or physical/topographical conditions.

Table 1. Food Condition During the First Three Days After the Earthquake

Item Percentage
Difficulty in providing food 65.8
e  Food not available 68.2
e Foodstuff damage 71.4
e  Foodstuff not being sold 63.2
e  No money to buy food 413

Source: Provision of Basic Needs Survey, LIPI — Nagoya University and UGM 2010.

Table 1 shows that about two thirds of disaster victim respondents experienced difficulty in finding food
during the first three days after the earthquake. The reasons for this difficulty varied among locations. The main
reason was that their food stock was mostly damaged, followed by no available, unsold food in their villages. So
even though they had money, they could not buy food. During this critical condition, food aid from the
government and other donors was still limited and in some isolated areas was not yet available. During the first
two days, most government staff were not active, because they were also disaster victims or were busy helping
their families, relatives and neighbourhoods, while the institution in-charge called Sat/ak did not function fully.

The disaster victims therefore had to look for and prepare food themselves. They, together with their
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neighbours (R7) and/or the community groups (hamlet/dusun/dukuh), were helping themselves (tolong
menolong) and cooperating (gotong royong) in collecting the remainder of clean rice, noodles and other food
materials from their destroyed/damaged houses and harvesting vegetables, unripe papayas, jackfruits, bananas
from their gardens/rice fields/sawah. Some respondents received food - rice packs (nasi bungkus), drinking
water and noodles - from communities (individuals, groups and paguyuban[associations]) and local NGOs
surrounding the disaster locations. Only a s mall proportion of food aid was in the form of raw materials
(sembako).

Figure 1. Food Preparation and Distribution for the Disaster Victims
Sources: belalestaridwireja.blogspot.com, walubi.or.id, and tribunews.com

During the Emergency, Rehabilitation and Reconstruction Phases

The assessment result indicates that most of the Bantul Community could provide their food during this
phase. This condition was supported by the availability of food stock in disaster locations. During this phase,
food aid from donors, local, national and international, was abundant and available in all locations. Some
informants mentioned that food stock was even greater than was needed in some locations. The provision of food
was fulfilled during the rehabilitation and reconstruction phase. During the emergency, rehabilitation and
reconstruction phases, food aid was mostly in the form of raw material (sembako) packages, such as rice, sugar,
cooking oil and noodles.

Figure 2. Food Materials and Cooking Food for the Disaster Victims
Sources: harianmandiri.wordpress.com/2008 and belalestaridwireja.blogspot.com

However, the provision of food was based on adult needs; not on specific needs, such as of infants and
children. Food for infants and children was limited and therefore inadequate, both in amount and type. This
condition can be understood, because in 2006 specific food, such as food for vulnerable people like infants and
children, was still not the focus of the government and donors. Only a small proportion of donors, especially
those from international institutions, were concerned about it. They provided and distributed infant food, but the
amount was still inadequate. The food types also dependant on the donors, were often not suitable for the local
needs.

Stakeholders Involved
There were many stakeholders from different administrative levels and backgrounds, involved in the

provision of food in Bantul. Basically they could be divided into 3 groups, i.e. local community (individuals and
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organizations), local and national institutions (government, private sectors, political parties and NGOs) and
international institutions (government and non government).

Their involvement varied according to the disaster management phases. During the first two — three days
after the earthquake, the dominant stakeholder was local communities within and surrounding the disaster
locations. The local community (which survived and was capable enough) looked for and prepared food and
water. In this critical condition, communities in surrounding areas played an important role in providing food for
disaster victims. They, both, individuals and groups, brought and distributed rice packs, drinking water and
noodles to the victims in disaster locations. Similarly, families and relatives who had kinship ties with the
victims from surrounding locations and elsewhere also collected and distributed food to these locations.

Others 71 54

Fanuly group/paguyuban/Trah 1
NGOs, Social & Political 385
Organizations 29.3

= L 417 B One Month
Village/Sub District Govermnent 227 : = First Thice D
irst Three Days

Families outside dusun/location 9.9

Families/neighbours in the same

dusun/location 21.7

0 10 20 30 40 50

Percentage

Chart 2. Sources of Food Stock During the First Three Days and One Month after the Bantul Earthquake
Source: Provision of Basic Needs Survey, LIPI — Nagoya University and UGM 2010.

More stakeholders were involved in the provision of food during the emergency phase. The role of local
and surrounding communities became less and vice versa, the role of government, from national to village level,
became more important, not only in collecting and stocking food, but also distributing food stock. Similarly,
stakeholders from outside locations, including NGOs, Political Parties, Private Sectors at national and local

levels and international institutions, also played a greater role, particularly in providing food stock.

Distribution of Food

Distribution of food aid was based on two mechanisms: direct and indirect channels. The direct channel is a
form of distribution where donors can directly distribute food stock to disaster victims, individually and/or in
groups, in a disaster location. In the indirect channel the distribution of food is carried out indirectly through the

government, using bureaucratic and administrative channels.

¢ Direct Channel

This assessment finds that distribution of food using the direct channel was carried out particularly during
the first three days to one or two weeks after the earthquake, when distribution through the government channel
was not fully functioning. This channel consisted of two: First, donors, both individual and community
organizations/NGOs, brought food aid to disaster locations and distributed it to the disaster victims. This was
mostly carried out during the first three days after the earthquake when the locations were not ready with
legitimate disaster command posts known as Posko, Second, donors transported their food aid to legitimate
disaster command posts and then distributed it directly to disaster victims there.
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First Way: Donors - Disaster Victims
Second Way: Donors > Hamlet/RT Command Posts (Posko) - Disaster Victims

Distribution of food aid at the grassroots levels was managed by the community itself with the assistance of
the hamlet or RT head. In Potrobayan Hamlet, for example, the food aid was divided into three parts (this hamlet
consists of three household compounds/neighbourhoods known as RT). If they received 10 boxes of noodles, for
instance, each RT would receive three boxes and one noodle box would stay in the hamlet command post until
this post received more noodle boxes from other donors that could be divided for the three RT. A similar strategy
also applied in the Sri Mulyo Village, Piyungan, which consisted of 22 hamlets/dusun. This strategy was
important particularly to reduce distribution conflict among disaster victims.

The distribution to disaster victims was still carried out even though the food stock was limited as with the
distribution of milk, for instance, when an RT received 5 cans of milk for infants and it was inadequate for all
infants if it was distributed in cans. So, the community poured the milk into glasses with the total the same as the
total of infants (such as 20 infants). So 5 milk cans were divided into 20 glasses and each infant would receive
one glass of milk.

¢ Indirect Channel

Indirect channel distribution was also carried out in two ways: First, food stock from the government and
other donors was distributed through the government bureaucracy, using administrative lines from higher to
lower levels, such as from province to district, district to sub district, sub district to hamlet, hamlet to RT and RT

to disaster victims.

District Command Post (Posko) = Sub District Posko - Village Posko > Hamlet
Posko > RT Posko > Disaster Victims

According to this assessment there were two ways of distribution in this mechanism: First, food stock was
distributed from the higher level to the grassroots level (R7). In some locations, rice was evenly distributed from
the sub district posko to the RT posko without considering the number of victims. In other locations, food stock
from the sub district posko to the RT posko was distributed proportionally suited to the number of victims in each
village, hamlet and RT; Second, the formal and informal leaders from hamlet and/or village picked up the food
stock from the higher level (menjemput bola), such as from district or sub district posko. This particularly
occurred during the critical conditions: the first three days after the earthquake. The hamlet/village staff and
informal leaders actively picked up food from government command posts at sub district or district in order to
provide food for their people.

The Head of the Bantul District (Bupati) set up coordination with his staff and NGOs to distribute food
materials on the third day after the earthquake. It was then agreed that the distribution of food from ‘one door’ i.e.
the government using its bureaucracy and administrative lines. Donors delivered food stock to the district
government and the government through the district command post (posko kabupaten) would then distribute it.
Donors were allowed to transport food directly to the disaster locations after they were registered at the district
command post. To speed up the distribution of food, the Bantul government and some donors mobilized a lot of
trucks to transport food from the district to disaster locations, ensuring it could be distributed throughout the
locations.

The distribution of food had been spread out in all disaster locations and victims since the emergency phase.
This can be seen in Table 2 which shows that most victim respondents pointed out that food was evenly
distributed to them. This Table also informs that about three quarters of respondents received food on time,

-39 -



The Provision of Food for Disaster Victims

particularly those who lived close to the capital city of Bantul and Yogyakarta. The rest, about a quarter of the
respondents, felt that food came late to their locations, mainly for those who lived in hilly and far distant areas
from the district command post.

Table 2. Condition of Food Distribution

Condition Percentage Time Percentage
Not spread evenly 4.2 Very late 1.2
Less spread evenly 10.3 Late 24.7
Spread evenly 85.5 On time 74.1

Source: Provision of Basic Needs Survey, LIPI — Nagoya University and UGM 2010.

The fulfillment of food provision in Bantul District was closely related to the important roles of disaster
victims and community organizations and the local governments, supported by other stakeholders and donors, at
local, national and international levels. Local institutions, both formal (R7, hamlet and village) and informal
(kinship and paguyuban) played a major role, especially during the first three days after the earthquake and in
the emergency phase. The significant contribution of local institutions was based on local wisdom that still exists
throughout this district, especially community self help (folong menolong), cooperation (gotong royong) and
awareness of disaster victims who needed more help. This condition was endorsed by the leadership of the Head
of Bantul District (Bupati) and the Sultanate of Yogyakarta (Sultan). In addition, stakeholders and donors,
national and international, also played an important role, particularly in providing food stock.

The Bantul experience in providing food during the post earthquake disaster has become a good lesson
learned for disaster management in Indonesia. There are at least 4 points that need to be considered: 1) The
important need to maintain and/or increase the existence of relevant local wisdom; 2) Increased participation of
the community in disaster management; 3) Increased local community capacity (formal: R7, hamlet and village)
and informal (kinship and paguyuban) in disaster preparedness and management; and 4) Increased capacity and

preparedness of the government in anticipating disaster.
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The earthquake on May 27, 2006 in the Bantul District, Yogyakarta Province had a huge impact on,
especially, housing. The rapid assessment conducted by Bappenas, showed that the number of damaged houses
was more than 152, 000 units consisting of a total of 71,763 houses completely destroyed, 71,372 severely
damaged and 73,669 slightly damaged. The main cause of damage was that the majority of the houses were not
earthquake-resistant and used poor-quality building materials. In addition, the houses affected by the earthquake
were built more than 20 years ago (Haryati and Imam Subkhan 2007: 3; Government of Bantul Regency 2008:
116; Bappenas: 2008). Various parties, including the government, the private sector (institutions and individuals)
as well as donor agencies have since been involved in satisfying housing needs for the earthquake victims in the
Bantul District. This paper discribes various efforts that have been made to provide for the needs of housing for
the earthquake victims in the area with the description divided into three parts, namely: in the first three days
after the earthquake, during the emergency response (Imonth), and in the process of reconstruction and
rehabilitation phase (18 months).

1-3 Days after the Earthquake

Based on the rapid appraisal in several villages in the Bantul District, from the first day until the third day
after the earthquake, the majority of the victims in the villages affected by the severe earthquake (most of the
houses collapsed) stayed in tents of plastic sheeting or zinc. These tents were set up along the village road or in
yards and fields that were considered safe from the possibility of collapsed buildings in case of aftershocks. The
tents were prepared by the community itself (the victims). These tents generally were in the RT or RW inventory
and partly owned by members of the community. On the first day until the three days after the earthquake, the
victims had not received tent aid from the government, private sector (institutions and individuals), NGOs or
other concerned parties.(Chart 1).

The temporary tent shelters were generally full of occupants. The number of tents was very limited, so less
than adequate to accommodate all the villagers. To overcome this, the head of the hamlet and community leaders
decided that the victims to be accommodated in the tents were: children under five years of age and their mothers,
the elderly, other children and adolescent girls. Meanwhile, the young men and fathers stayed in crude temporary
shelters, such as cattle sheds or those with walls of woven bamboo (rumah gedek) that could still be used.

The supply and equipment of the tents was very limited and there was no adequate bedding, apart from
some mats that could be salvaged from the ruins of the collapsed houses. The victims who were aged under five
years, children and the elderly were prioritized to get a place to rest with a mat. As for the other victims it was
enough to have a bare patch. Even so, on the first day, most of the men had to stand /sit all night because of the
limited capacity of the tents.

From the first until the third day after the earthquake, in all villages affected by it there was no electricity.
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Lighting was generally obtained by using a lamp. The problem with using this lamp light was the lack of
kerosene. Apart from lighting, another difficulty faced by the victims who stayed in the shelters was lack of

clean water as the sources of clean water; the majority of the wells in several villages, were damaged by the
earthquake (Chart 2).
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Chart 1: Place to stay over at the first 3 days after the Earthquake
Source: Provision of Basic Needs Survey, LIPI- Nagoya University and UGM, 2010.
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Chart 2: Housing problems on the first day after the earthquake
Source: Provision of Basic Needs Survey, LIPI-Nagoya University and UGM, 2010.

Figure 1: Tents prepared by the community =~ Figure 2: Tents Prepared by the PMI
Source: belalestaridwireja.blogspot.com Source: www.pmi.or.id/ina/news/default
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Emergency Response Period (1 month)

Disaster management efforts during the emergency response period were focused on a series of activities
carried out immediately at the time of disaster. These activities aimed to reduce the harm caused by it.With
rescue and evacuation of casualties, property security, provision of basic needs, protection, management of
victims and rehabilitation facilities and infrastructure, top priority. The emergency response phase was started on
May 27 and went on until the 2nd of July 2006.

During the emergency response, the victims still stayed in the shelters along the village roads and in the
fields. However, they recieved larger platoon tents from various parties such as the government, the private

sector and NGOs. With the aid tents, temporary shelter conditions became more comfortable and less crowded
(Chart 3).
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Chart 3: Place to stay over 1 month after EQ
Source: Provision of Basic Needs Survey, LIPI-Nagoya University and UGM, 2010.
In addition to existing aid tents, after three days to one week following the earthquake, the shelters were

already equipped with various facilities to support the daily activities of the earthquake victims. The facilities
provided, included:

*  Supply of clean water, especially in the hamlets which were having problems with its lack. Water storage
equipment was placed near the shelters and clean water was supplied by water tankers regularly,
according to the needs of the residents.

* In some shelters temporary toilets were built.

*  Health posts were set up in some shelters. In shelters that had no health post, health workers routinely
visited the earthquake victims to provide health services.

Rehabilitation and Reconstruction Period (18 months)

Officially, the rehabilitation and reconstruction began on July 3, 2006, after the issuance of Presidential
Decree No.9 of 2006 on the Establishment of the Coordination Team for the Rehabilitation and Reconstruction
of Post-Earthquake Disaster in Yogyakarta and Central Java Provinces. This law was later followed up by that of
the Minister of Public Works No: 19/PRT/M/2006 on Guidelines for Reconstruction and Rehabilitation of
Housing after the earthquake in Yogyakarta Special Region and Central Java.

The quick assessment conducted in several hamlets showed that after the emergency phase (1 month), the
living places of the earthquake victims were quite varied. Most of the victims of the earthquake were housed in
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tents and shelters until the third month after the earthquake. Others were living in emergency shelters, emplek

emplek, made of plastic, zinc and wood rubble or other material remains of collapsed buildings/houses.

A. Development of temporary Housing (T-shelters)

Construction of permanent housing was expected to take time, because the process involves several stages,
beginning from the establishment of institutional program management, socialization of the program into the
community and institutional set up at the community level of the implementation. Meanwhile, demand for
adequate housing for earthquake victims was very urgent. Therefore, before the construction of permanent
houses was implemented, it was necessary to provide temporary housing which was estimated to be about
45,000 temporary houses (JRF 2008).

The development program for the temporary housing (T-shelters) was funded by the Java Reconstruction
Fund (JRF). This program aimed to provide a temporary safe and durable house for needy families affected by
the earthquake, while permanent houses were being built. Availability of temporary houses for the
earthquake-affected families was expected to help them to carry on their daily lives as soon as possible. The
program to provide temporary housing (T-shelters) was conducted by two international organizations: The
International Organization of Migration (IOM) and the Cooperative Housing Foundation (CHF) (Java
Reconstruction Fund 2008).

The temporary housing (T-shelters) was designed in the form of ready-made components that could be sent
to the villages in packages. House roof trusses made of split bamboo, the roof of zinc or plastic sheeting, the
frame of the houses from bamboo, the walls of bamboo (gedek), and earth floors. The structure of the house was
in line with earthquake-resistant standards and could withstand the roof load. The design of the prefabricated
housing was expected to simplify and shorten the time of construction in the field. The temporary housing
(T-shelters) was given to earthquake victims who had not received any assistance although their houses had
collapsed.

In general the earthquake victims obtained temporary houses about three to six months after the earthquake
on May 27, 2006. The temporary housing (T-shelters) was known as Rumah Gedek among the earthquake victim
community in the Bantul District. According to some resource persons, the rumah gedek was prioritized to the
earthquake victims who had not received any aid, were still living in temporary shelters, having a household
member of early childhood or old age and came from a poor family. The identification of targeted households
who received the rumah gedek was done by a team of implementers (IOM and CHF) in collaboration with the
village leaders, the hamlet leaders, RT and RW and local community leaders.

Interviews with the earthquake victims in the study sites indicate that the temporary housing program
helped them by providing adequate shelter. The temporary houses were equipped with electricity and in some
locations were also provided with a safe piped water supply. Although still temporary constructions, these houses
were strong enough to protect the inhabitants from heavy rain and in bad weather conditions. In addition, the
houses were quite secure for the storage of electronic goods. After receiving the rumah gedek some of the
earthquake victims could do their daily socio - economic activities more quickly, than if they had had to wait for
permanent houses. Survey results from an independent agency show that more than 95 per cent of beneficiary
households feel that this temporary housing enabled them to carry out their daily activities (JRF 2008:22).

Recently, in some locations it could be observed that most of the rumah gedek were still retained, although
the permanent houses have been completed. In general, these houses were used for various purposes, such as
kitchens and warehouse stores for agricultural materials and livestock. In many other areas according to the
survey conducted by the independent agency, the rumah gudek were used for economic porpuses such as a
warung, selling daily necessities and/or food. Some benefiaries also used the component materials of the rumah
gudek for additional material to build their permanent houses (JRF 2008).

-44 -



Widayatun et al.

B. Development of permanent housing funded by the GOI (Government of Indonesia).

Housing rehabilitation and reconstruction programs was carried out under the coordination of the
Coordinating Team for the Rehabilitation and Reconstruction of Post-Earthquake Disaster in the Provinces of
Yogyakarta and Central Java established by Presidential RI Decree No. 9 of 2006 dated July 3, 2006. In the
implementation, housing reconstruction program refers to the guidelines for rehabilitation and reconstruction of
housing in Yogyakarta and Central Java in the Regulation of the Minister of Public Works No.: 19/PRT/M/2006.
The basic principles of the program are:

*  Community Empowerment: participation of the community (the earthquake victims) from planning,
implementation to monitoring programs;

*  Traditional/local wisdom: gotong-royong (mutual cooperation),mendahulukan pada yang lebih
membutuhkan (Priority to the most needy);

*  Earthquake-resistant housing

In the implementation, development of the earthquake-resistant permanent houses was assisted by the Social and
Technical Facilitators. The types of assistance activities included:

Conducting community meetings;
Determination of priority beneficiaries;
Establishment of community groups Kelompok Swadaya Masyarakat Perumahan (KSM-P),

Assisting in the preparation of earthquake resistant housing development/construction proposals;

o a0 o

Supervision of the development/construction of the earthquake resistant housing.

The mechanism of the development of the earthquake resistant housing was as follows:

1. Identification of the target beneficiaries.

A survey to identify the target beneficiaries was conducted by a team which consisted of social facilitator,
volunteers and the earthquake victims. The resulting data of the survey was then verified by a technical team,
which was recruited by the Public Works Department of the Bantul District. Housing damage were categorized
into three types, namely:

e Totally destroyed;
e Partially damaged;
e Slightly damaged

Houses which were totally destroyed could get funds to rebuild amounting to 15 million rupiah. Houses that
were partially damaged received development housing grants of 4 million rupiah. While minor damage was to be
covered by a grant amounting to 1 million rupiah.

2. Establishment of community groups: Kelompok Swadaya Masyarakat Perumahan (KSM-P).

Establishment of the KSM-P was facilitated by a social facilitator. Members of the KSM-P consisted of 8-15
households. The Board of the KSM-P which consisted of a chairman, treasurer and secretary was appointed by
members of the KSM-P.

3. Determination of the prioritized beneficiaries

Determination of the prioritized beneficiaries was conducted by the Board, members of the KSM-P and

facilitated by social facilitators. Interviews with a number of resource persons indicate that the prioritized

beneficiaries were households with a member of early childhood or old age and from a poor family.
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4. Implementation of Development Housing

After the funding phases 1 and 2, development of the houses could be done by the members of community
groups (KSM-P). Technical and social facilitators helped the members of KSM-P in the process of developing
houses which had to comply with the standards of earthquake resistant housing, such as a mixture of cement and
sand and an iron frame. Funds amounting to 15 million rupiah were expected to complete construction of the house
foundation, columns, sloof, and the roof.

The study shows that in several hamlets, the construction of permanent houses has been completed and the
houses already occupied by the earthquake victims. The condition of permanent houses in each village or hamlet
varies. Some houses have not been finished completely (not plastered and walls painted ) and others have been

fully completed (doors, windows and walls are plastered and painted). In addition there are also a number of

-;7' \

houses that have already been modified, so that their size is quite large.

Figure 3: Rumah Gedeg (T-Shelter) Figure 4: Permanent House Funded by GOI
Source: JRF, 2008 Source: Provision of basic needs survey

Figure 5: Permanent House Funded by the Figure 6: Permanent House Funded by the
Turkish Government JRF
Source: JRF, 2008 Source: JRF, 2008

C. Housing Assistance Program from other Donors

Funding agencies also participated in the construction of permanent housing for the earthquake victims in the
Bantul District. One of the funding agencies was the Java Reconstrusction Fund (JRF). In the implementation of
permanent housing development, the JRF adopted the mechanism of developing housing funded by GOI, namely
by forming community groups and in the process the development of housing was faclitated by social and
technical facilitators. The beneficiary targets of the development of permanent housing funded by the JRF were
households with extended families. The extended family needed more than one house. The first house was
provided by the GOI and the second by the JRF. Funding for housing development was allocated by the JRF and
amounted to 20 million rupiah.
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Another donor which also participated in helping the Indonesian government in providing permanent houses
for the earthquake victims in the Province of DI Yogyakarta was the Turkish government which built a number of
permanent houses in the Bantul and Sleman Districts. In the Bantul District the houses were built in Jomblang
village, Bambanglipuro. (Bappenas 2008).

Finally, it can be concluded that in the capacity of the local institutions such as R7, RW, dukuh, kinship has
played an important role in the satisfaction of the needs for housing in the first to three days after the earthquake,
during the emergency phase (1 month) and the rehabilitation and reconstruction phase. The sense of *’mutual
cooperation’, ‘togetherness to cope with the disaster’ and ‘willingness to share and be tolerant” were the social
capital of the community that enhanced the provision of housing for the earthquake victims. In addition, the social
capital also sustained the rapid recovery of the earthquake victims in the Bantul District.
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Abstract

After the devastating tsunami disaster 2004, the existence of Acehnese women in coastal areas in fishery
economic sector is getting better. It can be concluded of increasing of women activities in managing and
marketing the fish. The research aims to assess women contribution and role to household economy. This is a
case study of women fish processor in Desa Meunasah Keudee, Kecamatan Masjid Raya, Kabupaten Aceh Besar
which was conducted by quantitative and qualitative approaches. A survey method was applied with
questionnaire as an instrument tool including participatory observation and interview to total 10 women of
jambo's owners. Indeed, in this area, the women income is not only gained from agribusiness sector but also
from non agribusiness sector, however, agribusiness —fishery, still a major. Agribusiness activities consist of
agro-industry of fresh fish processing to drying fish, and agro-commerce of dried fish marketing. Another non
agribusiness activity consists of marketing of non agricultural product in a small number. The major income
earned by women from agro-industry while others were very small portion. Women fish processor income
contribution to household economy is equivalent to husband income contribution, however, furthermore women
also plays important role in managing and allocation family financial.

Keywords: women, economic, contribution, household

Preface

Women role in economy is still limited in Aceh which bounded by patriarchy system is still dominant.
According to socio-economic survey data (Susenas, 2006), proportion of Acehnese women labor is about a half
of men labor is about 83 percents. Majority of women do work on informal sector since only 28 percents work
for formal sector while opposite for men labor. Suleeman (2009) claims that, indeed, proportion of married
women who work less than unmarried women. He said according to job availability and opportunity after
tsunami, 57 percents women in Aceh work in agricultural, forestry, fishery and hunting. In addition, the Tsunami
Disaster Mitigation and Research Center (TDMRC) research team also found that women living in coastal area
do major work in fishery agro-industry and commerce (Lisna, 2010). Therefore, claim to women existence after
tsunami in economy has been able to create space for her-self and other women are possible. Hence, after the
devastating tsunami disaster 2004, the existence of Acehnese women in coastal areas in fishery economic sector
is getting better. It can be concluded of increasing of women activities in managing and marketing the fish.

Thus, this study will be focused to assess women contribution and their role to household economy in a
devastated tsunami affected village that is Meunasah Keudee, Kecamatan Mesjid Raya, Kabupaten Aceh Besar.

The village is located in coastal area at northern part of Aceh Besar, about 30 minutes by vehicle from city of
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Banda Aceh. Fishery is major work for almost all people which divided as fishermen and fish processor. All
fishermen are men while fish processors are done by both men and women. Both fish processors have their own
jambo (shed) separately. However, men’s jambo is bigger than that women’s. Comparing with women fish
processor, the men have bigger scale to produce dried fish and wide market orientation till to North Sumatra,
while women only limited to small scale that usually produce approximately 60 kilograms dried fish a day which
traditional market orientation only within city.

Commonly, there are two categories of women fish processor, namely capital owner and laborer who works
at jambo of capital owner. As laborer, they have to work 8 hours a day and earn daily wages, while capital owner
responsible to manage whole business activities from provision of capital up to selling process into targeted
traditional market. The main motive to work is to seek additional income for household that are considered not
enough just to rely on husband’s income. Working as a fish processor for most women in this region also has
become a tradition from generation to generation. According to Maulina (2009), doing both public and domestic
work for these women will not become a burden, moreover, they feel uncomfortable and less vibrant when not
doing anything, especially in fish processing. Therefore, proportion of women working in this field after tsunami
significantly increased due to availability and opportunity during economic reconstruction processes with
women empowerment is highly encouraged. Hence, such phenomenon is interesting to study furthermore in
order to identify women economic contribution in term of rural economic system and household economy as
well.

A survey method was applied with questionnaire as an instrument tool including participatory observation
and interview to total 10 women of jambo s owners. Data was analyzed by using quantitative model which using
income approach -total monthly income earned by women fish processor, and its contribution to a total

household income.
Total income:

T total = (7.C agro-industry R agro-commerce) + T non-agribusiness
where is;

4 4
T agro-industry — Z TRn — (Z TVCn + TFC)
n=1 n=1
T agro-commerce — (TR - TC)

T non-agribusiness — (TR - TC)

notes;

T = Total income (Rp/month)

TVC = Total variable cost (Rp/month)

TFC = Total fixed cost (Rp/month)

n = Number of fish processed; [1: anchovy, 2 = bleary, 3 = small fish, 4 = big fish]
TR = Total revenue (Rp/month)

TC = Total cost (Rp/month)
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Income contribution:

IC - 7Z-total X 100%
ﬂtotalfamilyincome
notes;
IC = Income contribution (percentage)
T totalfamilyincome = Total family income —husband, wife and son (Rp/month)

Women in rural economic life

Working beyond domestic sector is common for Acehnese women. As stated by Robinson cited from
Fajrian (2007), since many years Acehnese women already involved into rural economic activities. Hence,
locally known two words which refer to that, namely "mita breuh" as for working for rice and "mita peng" as for
working for money. "Mita breuh" addressed to women task while "mita peng" addressed to men task. It confirms
that both men and women have contribution to rural economy especially household economy directly.

Such condition is also common for women in this village. Their involvement in fish processing is perceived
as a tradition from generation to generation, especially for those who are married. Majority of women in this
village are doing this job. There is no double burden of work for them, doing domestic work is defined as
primary task as for married women, while doing public work is perceived as supporting task to help husband as
looking for money for household economy. They said, to rely only from husband income is not enough for living
sufficiently. Thus, working as fish processor is reliable and decent for them. Low education has become a main
reason for them to pursue this work because it can be done by anyone without any formal education necessary.

Reconstruction and rehabilitation processes of post disaster in economy also have enormous contributed to
women involvement in almost all tsunami affected area, including this village as well. Hence, proportions of
women working in this field are increase significantly during and after reconstruction process. However, limited
jobs availability and opportunity are a major reason for them. Besides, apart from economic reason, social envy
also becomes another issue for women here to work in fish processing. It is influenced by success stories of
women who work in fish processing and have high purchasing power to luxury goods such as gold, electronic
devices, etc. Other issue is also including as for tsunami widow which should struggle to continue their life.
Nevertheless, women' desire to be more independent is a strongest motive to work in fish processing. As stated

by respondent:

“Initially, majority of women here were not involve in fish processing at all, then we saw some active
women in this field, day by day, they became richer, seemed independent, they can buy gold, etc, and
we were strictly influenced by them. As for my sister, for example, she is a tsunami widow, she did not
interest at all to this work initially, and then she saw some women who worked as fish processor, who
can buy gold, then she strengthened her determination to start this work, and fortunately she have her
own ‘palong’ now” (“kebanyakan perempuan disini yang awalnya tidak terlibat dalam mengolah ikan,
merasa ingin juga seperti perempuan yang sudah aktif dalam usaha pengolah ikan, dimana mereka
terlihat lebih mandiri, bisa beli emas, dan lain-lain. Contohnya adik saya, yang janda, awalnya dia
tidak terlibat dalam usaha mengolah ikan, tetapi melihat perempuan pengolah ikut terjun dalam usaha
ikan mampu beli emas sendiri, dia tertarik dan mau terlibat dalam usaha pengolahan ikan. Hingga

akhirnya dia mampu memiliki palong sendiri”)
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Before tsunami, most of women in this village did work at jambo owned by other fish processor. Usually,
each jambo is employed 2 to 3 workers —men and women. Jambo s owner has responsibility to buy fish at the
boat helped by men worker and took them to jambo for boiling and salting, while women worker has duty to
sorting, hanging and drying, including helping men worker for packing of product for selling to Medan.
However, some women fish processor has their own jambo after tsunami and employed 2 workers. Except as for
buying fish at the boat, they are helped by her husband and assistant —almost relative, while other processes
almost similar. Nevertheless, here is the owner —women, also involve in almost each processes due to small scale
of business —jambo. Furthermore, they usually sell products directly by themselves to traditional market within
the city such as Pasar Lambaro, Pasar Ulee Kareng, Pasar Peunayong, Pasar Keudah, etc. Therefore, packaging
is not strictly necessary only put in plastic bag and sell them. However, sometimes when number of production is
high and abundant, the products also sent to Medan for sold through men fish processor group, yet it is a small
proportion and rarely intensity 1 or 2 times a year.

Usually, process of fish processing activities started since the morning after all the housework done. Fish
that have been purchased from the ship, then taken to jambo to be cleaned, boiled, salted and dried. These
processes are usually completed within half a day. While waiting for drying process, at noon they return home to
prepare lunch for the family and come back late afternoon to check on the clothesline. All those fish processing
activities are very time-consuming them whole day, even sometime they should carry out till evening when they
have a lot of fish to be processed. Weather and sunlight conditions largely determine the quality of processed fish.
To get the best quality, the whole process typically takes about 2 to 3 days.

Due to relatively small amount of production, hence, average daily production is only able to produce 60
Kg, therefore, processed fish is only sold in traditional market at kaki lima within the city by themselves. The
retail price is much higher than if they sell it in bulk to middlemen. The price of processed fish every day is
fluctuating, for anchovy as example, the price an average is 40,000 rupiahs per Kg. If luckily, sometimes it can
be very high prices reached 70.000 rupiahs per Kg, consequently their can reach business profit till 3 million
rupiahs per month. The qualities of processed fish are also determining prices. If weather condition is not sunny,
quality of fish production is low and sometime if eaten tongue itchy. Such fish with low quality usually not for
selling but consumed to themselves. The price of good quality of processed fish is highly dependent of the price
of salted fish wholesale market at Lambaro. Gains derived also vary affected by number of fish sold by traders
which sometime coming from other regions.

Fish processing business is also highly dependent on availability of raw material that is fish itself. Due to
fishing is an extractive activity, therefore amount of fish gained by fishermen simply can not be predicted
certainly. As for east monsoon, fish catch is abundant, thus fish to be cheap and issued capital also relatively low
as consequence. However, as for west monsoon, fishing is stalled due to sea waves and sea breezes are very tight.
Therefore, fish becomes very expensive. Consequently, as for women fish processor, due to small capital they
have, during this period, production is also a bit or even no production activity. At this time is usually women
fish processor work as a trader or a vegetable seller.

Production Facility of Fish Processing

Production facility will determine quality and quantity of product. Using technology is more effective to
produce large quantity and high quality of products, but production costs is high as consequence. As for
traditional production system is more efficient due to production costs can be reduced but quantity of production
is limited. As has been stated earlier, women' business is rather small scale compared with men fish processor,
including implementation of technology. Women fish processor almost all still use traditional system, production
cost is also relatively small and low productivity as well.
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A. Variable Cost
Variable cost is an overall cost that is used by fish processor to obtain factors of production which can be

changed in number (used in a single production process) and size is influenced by amount of production or raw
materials, consisting of:

1. Production Facility Costs; an overall cost that is used to make the production process. The amount of average
cost of production facilities can be seen in Table 1.

Table 1. Production facility costs

No Production Facility Unit Cost (Rp/Unit) Average Cost (Rp/Month)
1 Fish

1. anchovy 10 baskets* 645.000 6.450.000
2. bleary 54 baskets** 315.870 17.057.500
3. small fish 32 baskets*** 106.406 3.405.000
4. fish 114 figh**** 45.422 5.178.100
Sub Total 32.090.600
2 Salt 370 Kg 2000 758.000
3 Kerosene 94 Liter 4000 376.000
4 Plastic - - 75.000
5 Marketing costs - - 2.100.000
Total 35.399.600

*4 basket of anchovy is equal with 10 Kg of anchovy
**4 basket of bleary is equal with 20 Kg of bleary
***4 basket of small fish is equal with 25 Kg small fish
**%%4 basket of big fish is equal with 10 big fish

2. Labor costs; average number of worker is 2 permanent worker which work everyday. While, sometime,
additional workers also necessary due to working load especially during east monsoon which is large number
of fish processed. Wages calculated by using unit of basket, there are 30.000 rupiahs per basket for small and

reef fish, while 10.000 rupiahs per basket for big fish. The amount of average labor costs can be seen in Table
2.

Table 2. Labor costs
No Type of fish Production Unit cost Total cost
(basket/month) (Rp/basket) (Rp/month)

1 Anchovy 10 30.000 300.000
2 Bleary 53,6 10.000 536.000
3 Small fish 32,2 30.000 966.000
4 Big fish 15,8 30.000 474.000
Unexpected costs for labor (Rp/month)* 700.000
Total 2.976.000

* Except for daily labor cost such as for overtime, etc

B. Fixed Cost
Fixed cost is an overall cost that used by fish processor to obtain production factors (input) that can not be
changed in number and multiple used in production process. Cost that calculated in this fixed cost is value of
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depreciation of production factors used, such as jambo, ampak, knives, buckets, etc (Table 3).

Table 3. Depresiation of fixed production factors

No Production Unit Cost Amount Economic life Depresiation

factors (Rp/Unit) (Rp/month) (month) (Rp/month)
1 Stew pan 1 300.000 300.000 24 12.500
2 Firebox 1 200.000 200.000 60 3.333
3 Gas tube 1 250.000 250.000 60 4.166
4 Stove 1 200.000 200.000 60 3.333
5 Ampak 67 75.000 4.987.500 24 207.813
6 Bucket 3 50.000 140.000 24 5.833
7 Mixer 2 30.000 60.000 12 5.000
8 Sieve 2 25.000 50.000 12 4.166
9 Jambo 1 5.000.000 5.000.000 120 41.667
10 Scale 1 200.000 200.000 36 5.556
11 Knife 3 35.000 91.000 48 1.896
12 Fiber box 1 300.000 300.000 60 5.000
Total 300.262

C. Total Production Costs

Total production costs are overall cost incurred in fish processing activities to establish production process,

both fixed and variable costs expressed in rupiahs per unit of production (Table 4).

Table 4. Production costs

No Production cost Variable Cost Fixed Cost Total Production Costs
(Rp/month) (Rp/month) (Rp/month)
1 Production facility 35.399.600 0 35.399.600
2 | Labor 2.976.000 0 2.976.000
3 | Depresiation 0 300.262 300.262
Total 38.675.862 300.262 38.675.862

Women’ Existence to Household Economy

Income contribution

Income is a total number of productions multiplied by prevailing price and deducted total production costs
incurred by both of fixed or non-fixed costs during the production process takes place. The size of income is
strongly influenced by quality and quantity of production and prevailing prices in the market. Average total
income earned by women fish processors could reach 2 million rupiahs per month derived from agro-industry,
agro-commerce, and non-agribusiness. In general, the value of this income exceeds the value of the average
minimum wage of Aceh Province is 1,3 million rupiahs per month. Yet average income of 2 million rupiahs can
only be enjoyed when the east monsoon (season in which the fish is relatively widely available) and supported
by fine weather. Meanwhile in west monsoon, fish raw material is difficult to obtain. Within a year just four to
six months only there are plenty of fish and supported by good weather. Actually, fish processing business is a
family joint effort, however, due to husband occupied by other activities then wife who takes over to perform
this processing business.

Indeed, based on the findings, there are difference in working time between women and men. Men spend a
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lot of time to work as a fisherman on east monsoon, whereas in west monsoon almost unwaged due to weather
condition. Meanwhile, women in east monsoon do fish processing, while in west monsoon when fish availability
is limited, they remain in work as salted fish traders in local traditional market which is of salted fish obtained
from Lambada Village. Since salted fish are difficult to obtain, they switch of work as a trader of vegetables or
fruits that are purchased from other regions and re-sold in traditional market. Principally they should always
working and generating income to meet household economic needs. Women assess if only expecting earnings of
husband then needs of her household will not be sufficiently fulfilled.

Following is income earning by women fish processor in this village:

1. Income from agro-industry; is income generating from fish processing. In a month, total production costs
incurred for fish processing is 38,675,000 rupiahs in average, and total revenue is 40,538,700 rupiahs,
thus total average monthly income of women fish processor is 1,863,700 rupiahs.

2. Income from agro-commerce; is income generating from outside of fish processing such as a trader of
vegetables/fruits, muge (middlemen), etc. Averagely they can earn approximately 150,000 rupiahs a
month.

3. Income from non-agribusiness; is income generating from outside both agro industry and commerce,
such as small kiosk. However, only minority of women fish processors that have such kind of this work.

In a month they only get 20 thousand rupiahs in average.

As noted earlier, that average total revenue earned is just effectively occur in east monsoon only. Thus,
women’s average income per year is about 12 million rupiahs. This amount is also equivalent to average annual
income of their husband. Although in economic reality indicates similarity amount revenue earned, though in
social structure, husband still regarded as primary breadwinner while woman is just additional supporting to
household economy. Indeed, here is obvious of existence of women in household economy of coastal
communities cannot be ignored and play big role to improve family welfare.

From overall total income earned by women, about more than 80 percents is contributed to meet household
basic needs, while remaining is saved to buy gold. Here is also husband's income, they must manage and allocate
it properly to meet all household needs, including business capital as well. Thus, women role in household
economic development is very important, because other than as an additional breadwinner, women are also
required to manage properly of a total household income.

When overall total income earned is accumulated from all family members, and then average total family
income reached 30 million rupiahs per year. Therefore, by using this measurement then such condition
-economically, have achieved a relatively high level of prosperity in coastal rural area. However, when asked
regarding fulfillment of basic needs and family welfare, they are generally stated it could not explain in detail
each of the needs, the most important thing for them is to meet standard basic needs such as food, housing,
education and health are always available in their respective measures. Thus, they seem economically prosperous,
have a lot of money but sometimes run out for unexplainable allocations by them. In addition, the way of
thinking and the way of life of them are seem simpler, less planned, and lack of access to development resources.

Thus, it is clear that by using household economy approach, position of women here is determining
sustainability of family life. It means women contribution in rural economic life is crucial to family welfare with
proportion in relative equal or even greater than by role of men. Therefore, women economic empowerment in
coastal area is strictly necessary with women potential based development, such as business knowledge and

development, motivation and good business management skill.
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Position, Role and Existence

Since women activeness to working outside in public work, then economic dominance of men within family
begin counterbalanced by economic power of women. Such economic power has effectively affected to women
position in household. As stated by Cunningham and Green (1981) cited from Indrawasih (1997) that the
inclusion of wives in labor force have affected to their position in family. Women who actively working for
living has impact on their role in family economy. Therefore, hence in generally they also play a role in decision
making on issues within family.

To discuss decision-making in household, firstly seen who manage family financial, which means also have
authority to determine using and allocation budget of total family income obtained, especially for daily
necessities. The role of family financial management is considered important due to bad financial management
can affect unfulfilled household necessities. Particularly as for household which earn low income than household
expenditure. As for that, majority of family financial management here is managed by women, even though
sometime husband take a very small amount of money for his personal use such as buying cigarette, drinking
coffee, and so on. By holding and manage family's income, hence women play important role and involve in
decision making of using and allocating budget to meet basic needs. Therefore, they are responsible for fulfill
family needs and or even have to set aside money for other purposes such as education and health expenses.

As for women fish processor in this village, both before and after tsunami, in terms of making decision in
household, either for collective household needs, husband, wife or child needs, is also highly dependent of their
involvement in family economy, although in general, every decision always discussed within family. The
decision is discussed generally for common interests, such as in buying assets such as buying land, vehicles, etc.
Research finding indicates that for women who were directly involved in helping family economy, to meet their
personal needs, such as to buy gold, and other needs, usually they will buy their own by setting aside part of
revenue earned from fish sold without deliberation with husband. In contrast by women who are very dependent
on her husband, then to buy their personal need are always should discussed with husband.

Eventually, there are 2 types of women in this area which is classified by economic involvement: firstly,
women who are rather free running their activity and have a stronger bargaining position in household decision
making, usually they are working and living in family with middle lower level economy. Secondly, women who
are particularly dependent on husband, does not working other than domestic work. Generally, their live in
family with economic level is high enough, usually women whose husband have a palong, boat and ampatk, or a
toke bangku.
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Abstract

Tsunami bring to the effected land a lot of debris and mud which contains salts, clays and various nutrients,
especially calcium, magnesium and, to a lesser extent potassium and phosphorus, but they are not balanced or
in high enough quantities to support plant growth, so most crops on tsunami-affected soils still require
phosphorus and potassium in addition to nitrogen fertilization. A few months after the tsunami, the very high
concentration of soluble salts caused an increase in the osmotic potential in plant growth media and a lower
osmotic potential in plant cells, so plants could not absorb water or nutrients. So, although the soil had
enough nutrients, the plants were wilted, stunted, and showed nutrient deficiency syndromes. Leaching by
rainfall has significantly reduced salinity in tsunami-affected soils, especially in areas with high rainfall and
dominated by coarse-textured soil, so farming activities have resumed on most tsunami affected land. The
necessary management action to reclamation of affected soil was removing salts, maintain top soils, water

management and nutrients managements.

Keywords: Soil reclamation, removing salts, water and nutrients management.

Introduction

The tsunami that devastated Nanggroe Aceh Darussalam Province on 26 December 2004 has affected the
physical, chemical, and biological condition of agricultural land. The waves undermined the soil surface and
covered it with sea mud, and damaged paddy fields, irrigation networks, and other infrastructure. The waves
physically damaged vegetation, including agricultural crops, and the seawater killed salt-sensitive crops such as
cacao. Some agricultural lands are temporarily abandoned because the owners were killed or are engaged in
non-farm post-tsunami activities. This article explains briefly about soil salinity, salt effect on soil structure, changes of
soil fertility on tsunami affected soils, cation balances, impact to perennial crop response, impact to annual crop

response and the management action supposed to be done on effected land by tsunami.
Soil salinity

Soil salinity is the property describing the concentration of salts in soils. Table salt (NaCl) is one of the
dominant salts in coastal areas, but other salts, including Na2S0O4, MgSO4, NaHCO3, Na2CO3, CaS04, CaCO3,
also determine soil salinity. The higher the salt concentration the higher the electrical conductivity (EC) of the
soil is. Soils with the EC >4dS/m are considered saline.

Crops have different tolerances to salinity levels. Sensitive crops such as mung bean, common bean,
asparagus, string bean, and spinach can only grow well on soils with EC 0-2 dS/m. Rice, taro, and onion can
tolerate EC 2-4 dS/m (Balittanah 2004). The tsunami carried mud containing seawater with an EC >40 dS/m
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as far as five kilometers inland from the coastline (EC of the seawater is usually around 60 dS/m). The seawater
inundated the land for about five hours before it receded, except in some concave lagoons where the soil was flooded
for longer so was more severely salt-affected.

Part of sodium chloride in seawater is absorbed on the soil’s exchange site, but this adsorption is weaker
compared with calcium, magnesium and potassium, so sodium is more easily leached. Sodium leaching also
occurs easily in soils with low cation exchange capacity (CEC) and in coarse-textured soils in high rainfall
areas.

Soil analysis in West Aceh District conducted in June 2006 (1.5 years after tsunami) indicated that the salt
content in soil, soil water and surface water had decreased to levels that most crops can tolerate (EC<2 dS/m,
Table 1). The salts leached relatively rapidly because of high rainfall (>2500 mm) and the sandy loam soil texture.
However, in the old and newly formed lagoons, surface and soil water salinity still remains high.

Areas with high soil salinity should not be farmed, to allow more time for further leaching of salts. Improving
the drainage system can speed up the leaching process. Artificial leaching is another option, but requires high

capital and labor costs, and large volumes of fresh water.

Salt effects on soil structure

When sodium dominates the exchange site, soil aggregates collapse into individual soil particles, a process
known as dispersion. Dispersion is undesirable in upland soils, but is ideal for lowland paddy systems which
depend on puddle, compacted soils.

In upland soils, the dispersed soil particles clog soil pores, leading to lower infiltration capacity and soil
surface crusting. These crusts prevent water infiltration and obstruct crop germination. Soil tillage, leaching
of sodium and incorporation of organic matter into topsoil can reduce formation of surface crusts. The use of gypsum

(CaS04) can also enhance sodium leaching and thus decrease soil salinity.

Table 1. Electric conductivity of soil, soil water, and surface water at selected sites
in West Aceh, based on June 2006 observations.

Site EC (dS/m) Soil Soil water Surface water
Arongan 0 24
Kubu 0.2%*

Seunebok Teungoh 0.05 0.1%**

Kuala Bubon - 4.2%* 12
Paya Lumpat 0.29 - -
Aloe Raya 2.79% - -
Suak Nie 0.25 0.01 -
Gunung Kleng 0.16 0.7 2.04
Gunung Kleng 2 0.17 0.7-1.0 1.05
Peunaga Cot 0.1 0.3 0.05

Source: Subiksa et al (2006) *Accumulation of sea mud ** from well

Changes in soil fertility

The seawater and the mud that flooded the coast of Aceh contained cations such as calcium, potassium,
magnesium, sodium and various other chemicals. These cations were adsorbed on the exchange sites, replacing
some of the previously adsorbed cations and increasing soil fertility of tsunami-affected soils compared with

unaffected soils. However, for a few months after the tsunami, the very high concentration of
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soluble salts caused an increase in the osmotic potential in plant growth media and a lower osmotic potential
in plant cells, so plants could not absorb water or nutrients. So, although the soil had enough nutrients, the
plants were wilted, stunted, and showed nutrient deficiency syndromes.

Table 2 shows soil fertility in three soil profiles five months after the tsunami. Profile NAD3 is unaffected soil,
located about 3 km from the coast. Profiles NAD2 and NAD4 were affected by tsunami mud and located 3 and
0.2 km from the coast respectively. Horizon O1 for NAD2 and Horizon I for NAD4 are the new surface layers
generated by the tsunami wave.

For Profile NAD2, soil pH, organic carbon content, exchangeable cations (potassium, calcium, magnesium
and sodium) and total phosphorus were significantly higher in the new surface layer than the underlying layer.
However, for Profile NAD4 where the new layer was dominated by sand particles, this increase was not observed,
except for soil pH. For Profile NAD3, organic matter, total nitrogen, phosphorus and bases were only slightly higher
on the surface upper horizon compared with the lower horizons and these differences are attributed to soil
management effects.

For Profile NAD2, there was a significant increase of cations in the newly formed layer, indicating that
following the reduction of sodium, potassium fertilizer applications may be able to be reduced. However, phosphorus
is required, because while there was some increase in total phosphorus, the amount of available phosphorus on

the soil surface was basically unchanged.

Cation balances

The ideal proportion of cations on the exchange complex is 65% calcium, 10% magnesium, 5% potassium
and 20% hydrogen (Mc Lean, 1977). The proportion of sodium is not included because it is supposed to be
a very low constituent in the exchange complex.

Table 2 shows that concentrations of sodium and magnesium in the tsunami-affected soils were relatively high,
while concentrations of potassium and calcium were relatively low, indicating that the tsunami mud
influenced the cation balance in the soil. With the increase of competing cations (sodium and magnesium), this
imbalance may lead to potassium deficiency, because not only the total amount of cations determine the amount
of plant uptake, but also the proportion of the exchangeable cations. Thus potassium fertilization is recommended
despite the enrichment. The same thing applies for calcium, especially for high calcium-consuming crops like peanuts

to avoid empty pods.

Impact to perennial crop response

Analysis of yellowish coconut leaves from areas unaffected by the tsunami showed that calcium, magnesium,
sulphur and copper concentrations are lower than the critical levels (Table 3), so the yellowing leaves could be
related to magnesium and sulphur deficiencies. Nutrients in the tsunami seawater may have corrected some of the
deficiency problems because field observations and farmers’ comments indicated that some perennial crops such
as coconut, sapodilla, etc performed and yielded better after receiving the tsunami mud. Farmers claimed they had
been given the “tsunami fertilizer”. The non-tsunami affected soils with yellowing coconut leaves could
be improved by the application of calcium and magnesium (in the form of agricultural lime), sulphur,

and perhaps copper (in the form of blue vitriol, CuSO4).
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Impact to annual crop response

Some paddy fields affected by the tsunami have produced empty grains. This occurred in fields inundated
by sea mud with high organic matter content and fields that were badly eroded leaving only sandy soil, particularly
where irrigation and drainage systems have not been restored. The organic tsunami mud saturated with sodium
may have absorbed high-valence cations such as copper, zinc and iron and formed the ligand complex, making these
cations unavailable to plants. The unfilled grains in rice crops seem to have copper deficiency, but
further research is needed to verify this hypothesis.

In some tsunami-affected areas, peanuts’ vegetative growth thrived, but the pods were empty. This seems to
be caused by calcium deficiency because of imbalance of calcium relative to magnesium and sodium and/or
micronutrient deficiency.

For lowland paddy soils with high organic matter content, copper and zinc may be needed along with
nitrogen, phosphorus and potassium as recommended by the leaf colour chart and the soil test.
Improvement of irrigation and drainage systems is expected to speed the rate of leaching and reduce the salinity
problem. For upland rice, applications of potassium may be reduced, but phosphorus and nitrogen should be

applied as for unaffected soils. For some locations, application of calcium and micronutrients may be needed.

Table 3. Yellowish, tsunami unaffected, coconut leaves analysis, analysed in June 2006.

Macro nutrients Micro nutrients
Nutrient Observed Value” | Critical level ? | Nutrient Observed value” Critical level®
N (%) 1,51 1,7 Fe (ppm) 94 80
P (%) 0,11 0,10 Al (ppm) 59 -
K (%) 1,45 0,45 Mn (ppm) 59 50
Ca (%) 0,15 0,50 Cu (ppm) 4 7
Mg (%) 0,24 0,35 Zn (ppm) 31 21
Na (%) 0,16 -
S (%) 0,02 0,15

Sources: 1) Subiksa et al (2006), 2) De Geus and 3Jones et al 1991
Management action of land effected by tsunami

The first step in reclaiming fields is assessing the type of soil damage.
Effected land might be adversely affected by:

1. Large quantities of rocks, clay, and/or sand washed into the fields (introduced by the action of the
waves).

2. The loss of topsoil (eroded by wave action and/or during debris clearing), and/or sand may remove
valuable topsoil.

3. Salt. A flooded rice field with tsunami water, the invading water knocks down the standing crop, covers the
field with salt.
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Management of Deposits clay and/or sand

1. Iflarge amounts of sand or clay are introduced, soil texture can change and the soil may change in its
suitability for growing particular crops. Heavy clay soils favor rice (because of the retention of water and
the slow losses of water by seepage).

2. Deposits of clay or sand can cause compaction of the soil surface and these hard layers may need to be
broken up by plowing or loosened by additions of organic matter.

3. Ifthe introduced soil material is less fertile, then we may need both organic and inorganic sources of plant

nutrients for healthy crop growth.

Mud, soil, and debris can cover fields.

Management from Top soil losses

1. The power of the entering and retreating waves can remove valuable topsoil, the richest part of the soil. If
topsoil is lost, it may need both organic and inorganic sources of plant nutrients for subsequent crop growth.
Balance nutrient applications to ensure healthy crop growth.

2. Be careful if using bulldozers to clear debris from soil surfaces as they can remove valuable topsoil.
Removing salt from the land

Most soils affected by a single invasion of salt water can be reclaimed in a single season.
2. Rice has problems if the EC is more than 3-4 dS/m. The critical stages are early seedling and reproduction

(from panicle initiation to start of grain filling).

3. Reclamation process
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Water management

. Open field drains and drain salty water from the rice field.
2. Flush the rice field with 5-10 cm of fresh water and let field drain.

- If the underground water table is high (i.e., near surface), the water will move more horizontally.

- If the underground water table is deep (at least 1 m from surface), the water will move more vertically.

3. Measure electrical conductivity (EC) (preferably using equipment designed for that purpose). Normally, if
water-borne diseases are not a problem, water can be tasted on the tip of the tongue to see if the water is
salty (do not swallow the water). If there is any doubt about water-borne diseases, just measure EC using a
meter.

If the EC is still above the critical value, flush the soil with fresh water again.
5. EC meters, irrigation pumps, fresh-water sources such as shallow tube wells, and drainage canals are

important in reclaiming salt-affected fields.
Organic and inorganic fertilizer management

According to Dobermann and Fairhurst ( 2000):

Additions of organic matter help reduce the effects of salinity on crop growth.

2. Apply Zn (5-10 kg Zn/ha) to alleviate any Zn deficiency. Apply sufficient N, P, and K. The application of
K is critical because it improves the K:Na, K:Mg, and K:Ca ratios in the plant. Use ammonium sulfate as an
N source and apply N as topdressing at critical growth stages (basal N is used less efficiently on saline and
sodic soils).

3. In sodic soils (where sodium >15% of the cation exchange capacity), the replacement of Na by Ca (through

the application of gypsum) may reduce P availability and result in an increased requirement for P fertilizer.

|

ad

After draining salty water from the fields, fresh (nonsalty) water needs to be pumped into the affected fields to

flush out the salts in the soil.
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Abstract

Aceh region has a heavy degree of exposure to disaster — natural hazard. Community preparedness is
important factor for determining community life. Lack of awareness on mitigation preparedness of inhabitant
make their life deeply pressed easily. The research aims to identify inhabitants’ survival strategy to rise up,
recover and move forward from disaster. The research was conducted trough participant observation and in-
depth interview with victims and community leaders. A qualitative approach was used for analyzing by
interpretation and explanation toward any acquired phenomenon, social facts and its information. The research
finding, inhabitant perceive four basic strategy of survival due to tsunami disaster: firstly, related to religious
belief that disaster comes from God and there will always be mercy and grace behind; secondly, perceived from
aid management, people who have business spirit and higher education are more able to survive; thirdly,
perceived from livelihood strategy that are related to job opportunity and availability after tsunami (skill as
determinant factor), self-development, and strategy for living and having partner — spouse, which whom has
similar profession; and fourthly, perceived from social supports both spiritual and material which could come
from family, relatives, friends, religious leaders, community leaders, and community environment itself.

Keywords: survival, strategy, disaster

Preface

Aceh region has a heavy degree of exposure to disaster -natural hazard due to located throughout the earth
faults line. However, both governance and community awareness and preparedness to such condition is still low.
In addition, both also have vital and important role in order to reduce socio-economic vulnerability. In fact,
community preparedness is most important factor for determining community life. Lack of awareness on
mitigation preparedness of inhabitant can make their life deeply pressed easily. Learning from devastated
tsunami 2004 that shown how a tsunami has huge impact of damages both material and social, especially related
to disaster risks and socio-economic vulnerability Hence, community awareness and preparedness to disaster is
vital in order to reduce such risks and vulnerability.

Indeed, the local knowledge of disaster in Aceh has been existed as for many years ago that calls as heritage
and hereditary value system how to recognize and survive from disaster. As for tsunami, for example, has known
as ‘smong’ for local people at Simeuleu Island and ‘ie beuna’ for local people in west coastal area. Thus even for
other regions that have been introduced ‘keuneunong’ as a system to forecast, recognize and survive from flood.
However, such knowledge seems fade and disappears slightly. Consequently, community awareness and
preparedness to disaster is limited and low that caused them deeply pressed and vulnerable.
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Leiten cited from Aji (1997) characterizes survival strategy into two approaches. Firstly, the strategy that
tends to efforts to have life warranties, belief to fate, to look for external support then family, relatives, social
groups, community and others. Secondly, is emancipation model that rather tend to change and enhance status of
someone and to build mutual cooperation. The first approach is known as internal strategy that is a strategy for
survival and to solve any problems faced through reinforcement of self motivation, spiritual belief, dare to take
risks, initiative, and progressive. While emancipation rather influenced by social solidarity as well as spirit to
help each other. Both approaches are also can be used to examine strategy of survival in crisis situation as well
as disaster, how can struggle, survive and move out from deterioration.

Commonly, disaster is broadly interpreted as a natural phenomenon that can occur anytime. Hoesada (2006)
defines disaster as a significant interruption toward continuity of normal daily operation activity which is related
to some particular entity and affecting entity’s member, holder, customer, and other stakeholder. As a significant
interruption, disaster is usually raised by natural phenomenon caused by human’s negligence and also as well as
crime.

Indeed, the meaning of disaster could be differently interpreted by community because they themselves
experience the direct impact of the disaster. Paripurno (2005) said that some basic concepts of disaster related to
social vulnerability are; 1) human life is always coexists with threats; 2) flood, earthquake, and even tsunami are
only threat symptom which are not necessarily raise looses; 3) natural phenomenon is called disaster if any
disadvantage occur; 4) each community has different level of vulnerability towards threats which is influenced
by their own internal characteristics; 5) the level of vulnerability will decrease when the community capacity
increases; and 6) the risk of disaster is a combination of vulnerability and capacity.

Disaster preparedness and readiness are vital for community in order to find appropriate strategies to reduce
number of looses, such as victims, assets and properties, including disaster management as well. It can be
reached by implementing both technology and local indigenous knowledge (Diposaptono, et. al, 2006).
However, technology system is rather expensive such as to establish early warning system and to build strong
escape buildings while local wisdom is more accessible and cheap as shown as a story of ‘smong’ of local people
at Simeulue Island, or ‘omo hada’ —a strong traditional house which earthquake resist structure, in Nias Island.

As for operational foundation, the research uses concept of readiness from Nick Carter (1991) and Hidayati,
et. al. (2006); “readiness concept is any act that enable the government, organizations, society, community and
individual to be able to respond a disaster situation quickly and appropriately, including forming disaster
management plan, resources maintenance and personal development”. As mentioned before, disaster might
happen unexpectedly, it can be caused by natural symptom or by the uncontrolled behavior of human being.
According to Harjadi, et. al. (2005), generally, degree of looses by disaster are due to (1) lack of community
awareness to characteristics of hazard, (2) community behavior and attitude that effect to decreasing natural
resource quality (vulnerability), (3) lack of information and early warning that causes unpreparedness, and (4)
less power to face threat of risks. Thus, awareness and preparedness are essential in order to reduce vulnerability.

System value and morality as foundation of local wisdom are as local indigenous knowledge that can be
transfer to its generation hereditarily. Those values are alleged as strong defense as social capital which enforce
survival strategy to develop spirit of community after disaster. In term of local wisdom that we looking for is
both internal and external factors that encourage spirit to rise up, recover and move forward after disaster. The
research aims to identify community survival strategy and to formulate a model of community empowerment
toward to surviving community to disaster. It will be applied and compared for tsunami and flood experiences.
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Research Approach

Research approach was a case study by using qualitative approach to obtain appropriate information which
focuses on understanding of substance of formed social reality especially to answer question how social
experiences are formed and interpreted. It is assumed that human being is an ‘animal symbolicum’ (symbolic
creature) who looks for meaning of life (Cassirer, 1985; Berger & Luckmann, 1990; Abdullah, 2007). Research
was conducted from October to November 2010 which located in three disaster affected villages in Kecamatan
Baitussalam, Aceh Besar, namely Lambada Lhok, Labuy and Lam Ujong. Data gathering were collected by
using participant observation and in-depth interview to 50 targeted respondents such as inhabitant who have been
experienced to disaster and formal and informal leaders —including religious leader, village leader, youth leader,
women leader. Data was analyzed by interpreting and explaining to any acquired phenomenon and social facts
including any other information related to community readiness in facing disaster. Interpretation was not only
limited to that but also include to what happen behind the reality that emerged from the symptoms observed.
Therefore, ‘cultural codes’ cited from Abdullah (2007) is essential to be noticed. A table discussion also held
with local social scholars and experts as a part of triangulation and data validation for analysis.

Survival Strategy

Disasters are as problems related to humanitarian aspects have a long term effects of post-recovery.
Through educative value contained herein, disaster contains three qualities of education components, namely
cognitive, affective and psychomotor aspects. A cognitive aspect will shape collective experience that defines
disaster as inseparable part of human life. It is described as a structure when subjected to fragility, bubbling, and
then remove the contents therein. Hence, there is no doubt for human to build preventive and curative treatments
as call as disaster management. It is understood that such disasters —earthquake, volcano, flood, storm, landslide,
etc., as a normal phenomenon. It has a cyclic, rhythmic, and harmony and become chaos —misfortune- when
people have no ability to manage it. Then, the affective value is described as expressive behavior in term of
sympathy and empathy. Disaster psychologically is not only suffering victim, but also all human beings have a
conscience and feelings to feel the same suffering. Through such feeling —empathy and sympathy, solidarity
among people arise. Last, psychomotor aspect leads to productive activities to have evocative life.

Here are result findings which describes factors that affect human being survival against disaster:

1. Spiritual values to disaster

As for high religious belief community, the people who have been survived from disaster will be persists
their life trough belief that God will grant more blessing in the future. Disaster is believed as ordeal from God —
Allah SWT, and survived people are believed as an opportunity given by God to obedient to Him and to pray to

all dead victim as syuhada (martyr), as stated by respondents:

“Bencana ini peringatan (ujian) Allah kepada hamba-hambanya”. “Kami yakin Allah tidak
memberikan ujian di luar kemampuan hambaNya”. “Allah maha tahu atas segalanya, kita hanya
berdo’a dan berusaha agar selalu dalam lingdunganNya”. “Kami yakin akan kebesaran Allah,
dan Allah Maha Pengasih lagi Maha Penyayang dan Pemberi Rezeki”. “Pokoknya rumah itu
bukan sekedar tempat tinggal, tapi juga tempat mencari nafkah, berbagi dengan isteri dan anak-
anak. Tsunami dengan sekejap telah meratakannya dengan tanah. Ada kekecewaan, namun saya

vakin ini peringatan Allah. Jadi saya harus ikhlas dan berlapang dada”. (“The disaster is ordeal
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from Allah to His beloved servants”. “We believe that Allah will never offer ordeal beyond to His
servants’ ability”. “Allah is Omniscient; our responsibility is to pray to Him and to endeavor
always be under His protection”. “We believe to the Greatness of A/lah, He is Most Gracious, Most
Merciful, and Fortune Grantor”. “Essentially, a house is not only for living but also to make living,
sharing with spouse and child. Suddenly, tsunami has dramatically flattening our house. There is a
sense of disappointment, however, we believe this is only ordeal from God, and we accept it with
sincerity”).

Those statements showed how they believe that there is a blessing behind of disaster, and explicitly difficult
to explain, but such belief is showing their perspective about the ultimate meaning of life. They believe that there
is God blessing and grace from disaster. Saved people should continue their life and move forward. Such belief
to survive is defined as initial capital to formulate living strategy in term of disaster. In term of psychology and
counseling perspective, the belief and rationalization as convinced by such people is called as rational belief. A
self rational belief is a key to form good strong behavior and personality. Such people will be able to manage a
better life and also adaptable to himself and his environment (Corey: 1995).

The Greatness of God as faith by the people is human effort to conscious and recognize of God (makrifat)
with symbols and signs of His greatness. Beyond of scientific side, disaster is acknowledged as a metaphysic
factor which might a represent of God exhortation to human life, or is specifically as penalization and even
punishment to all human’ negligence. Therefore, human has to realize that disaster is just a normal incident, but
what make it become not normal is when people do not have enough preparation and awareness to face it. Indeed,
human have been equipped with psychological senses to survive from disaster. According to Grotberg (2005),
human can survive by such psychological assumption as: [ HAVE, I AM, and I CAN. It means that human realize
who he is, what he has, and what he can do. Indeed, such reflections are placed in each human hearth given by
God (Allah) to all human includes disaster victims. Further, a famous Islamic intellectual Quraish Shihab (2009)
said heart is the centre of life; touch the heart that can make human life to be able to live-life-lively.

2. Aid Management

When most people decided to return to their village after the disaster, they really had no idea or even
crossed their minds that there will a lot of disaster aids. As following mentioned by community leader in
Lambada Lhok:

“masyarakat kembali ke desa ini karena hanya semangat dan tekat untuk terus hidup. Tidak
sedikitpun terlintas dalam pikiran kami akan ada bantuan. Yang ada hanya bagaimana untuk
bangkit dan menata hidup kembali melalui bekerja, ketabahan dan tawaqal. Pekerjaan yang
mungkin dilakukan untuk meneruskan kehidupan yang diberikan Allah ini hanya menangkap ikan
di laut. Tetapi kemudian ada bantuan dari berbagai pihak merupakan rahmat Allah yang diberikan
melalui pemerintah, orang asing dan LSM-LSM. Kami telah menerima banyak sekali bantuan,
seperti rumah dari S.0.S, Kadin Indonesia, dan Umcor; sekolah dari SOS; puskesmas dari
Rolroisce, Mesjid dari Rahmad Gobel, kantor desa dari Rolroisce. Sekarang kami juga telah
memiliki pabrik es dan TPI —tempat pelelangan ikan- bantuan dari Perancis, termasuk boat kecil
(jalo) 50 buah dan boat besar (pukat langgar) 2 buah. Bahkan ada juga bantuan modal usaha
termasuk bantuan pabrik batu bata di desa Labuy dan Lam Ujung dan pelatihan keterampilan™.
(“People decided to return to this village because of spirit and intention to continue living. We
never thought or crossed our minds that there will be a lot of aids. What we thought only how to
rise up and set back to life through work, fortitude and trust. Fishing is only work that we can do
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and given by God to us. However, then, there were a lot of aids from various parties is a grace of
God given through government, foreigners and NGOs. We have received a lot of aids such as
housing from SOS, Kadin Indonesia, and Umcor; school from SOS; community health center
(puskesmas) from Rolroisce, mosque from Rahmat Gobel, village office from Rolroisce. Now, we
also have had an ice factory and a fish auction (TPI) aid from France, including 50 small boats
(jalo) and 2 ships (pukat langgar). There were also assistance for business capital, including
assistance brick factory at Labuy and Lam Ujung, and skills training”).

When we asked benefit of such aids, almost all respondents stated that they are very helpful for their
survival, but the utilization depends on each individual. For business capital activities and ships for example,
there are many success stories but some are not continued. As for ships, from a total of 50 boats only remaining
half still functioning properly, as well as for ships, one ship had been sold because of delinquent loans about 75
million rupiahs.

In general, we can say that not all of assistance can be managed and maintained well by community, as for
ships for example, those are as ultimate tool to make a living for them, but only a half are still functioning
properly. However, there also are some stories whom are able to manage, maintain and develop such assistance
and make it become a core thing to help them survive and improve their business and living standard. When
explored further, why such people are able to do that, it is related to education and human effort to their life

(need for achievement).

3. Livelihood Strategy

Livelihood strategy is related to job opportunity and availability after tsunami (skill as determinant factor),
self-development, and strategy for living and having partner —spouse.

Deal with life skill is a major strategy of post-aids for each individual (household head) to sustain life
(survive) with more worthy. Apparently, people who have other skills beyond the basic work are more to survive
than those who do not have any skills. Survive indeed is defined as how people can live with more meaningful,
which means a household can provide worthy life with fulfill basic needs such as physical needs (food, housing,
clothing), education, health, and psychological aspect as well. As for that, it is clear that a household head
responsible to provide all the needs, therefore employment is necessary to earn sufficient money for life. Type of
work in each village is characterized due to location and resources availability. As for Lambada Lhok which
located in coastal majority work as fisherman while Labuy and Lam Ujung commonly as laborer in brick factory.

Almost of them only do a primary job; consequently, major stipend depends on the job. Averagely, as
fisherman earns 20.000 to 100.000 rupiahs a day, while as brick laborer earns 80.000 rupiahs a day for men and
40.000 rupiah a day for women. However, since they do not have permanent work everyday, therefore, it is not
guaranty for them to earn money everyday. Hence, comparing with daily needs, they said, the income earned is
not enough sufficient, consequently reducing physical consumption allocation by 20 percents are as another
alternative way to survive. Such way also recognized as effort to meet other need such as education and health.
Nevertheless, some people do not have good idea how to meet such way, thus, they have heavily indebted at
neighbor, grocery store, rice shop, and or coffee shop.

Furthermore, another strategy is how to have appropriate spouse in live (getting married). It is common for
someone get married in young age, and almost of all tsunami widowers also re-married. Getting married and
having family are viewed as an important value for life in this community such as for sharing in joy and sorrow
life, and motivating someone to work and having money due to their responsibility to family, and having child
for next generation, thus making them should work hard to meet sufficient standard living for current and future.
Interesting thing is they tend to look and choose spouse (wife) who has same profession with him, because
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according to them it will helpful to support and work together. Here is a woman also play a role for household
economic to support her husband. Hence, almost all spouses at Lambada Lhok do work called as 'keumeukup' for
catching shrimps, oysters, and clams; while spouses in Labuy and Lam Ujung have skill in printing bricks. From
the view point of respondents, it is very helpful for them in order to meet daily need and to have proper life.
Besides, some respondents -minority, have ability to analysis, develop and look for business opportunities which
consequently also improving standard living. Following is two success stories of two household heads who do
different job before and after tsunami and improving their standard living.

Picture 1. Fishermen’s wife is working for catching shrimps, oysters and clams (kemeukup)

Mahzaini had jobs as a seller of building materials and as a “fauke bangku” before tsunami with 3 big pulley
boats. Besides, he also had other skills such as repairing boat/motor engines, welding, and constructing
house. His living condition is rather prosperous than other in his village. However, tsunami which he
perceived as God ordeal and exhortation, have destroyed all his properties and loss 2 children. Tsunami had
been catching everything he had while wife and lands of former house were only left. About one month after
tsunami, he returned to the village from IDP camp. At that time, he began to think to re-build his life. His
experience as trader began playing again in his mind. In an atmosphere which still full of grief, he began to
collect wood debris and re-build his kiosk located at his former concrete shop. His trade instinct is always in
mind. He braced himself to return to his profession as a trader, looked for activity to reduce deeply sorrow.
He began studying business opportunity by opening small dining restaurant. He thought this effort will
succeed because his wife is a good chef and also his wife's family had a famous dining restaurant located in
Darussalam. His wife welcomed to her husband's plan. On July 20, 2005, they started the business, and
within two years his small restaurant has developed well due to large of demand, especially during
reconstruction processes there are many workers in the field. The restaurant still exists now. In addition, at
that time, he was also seeking other business opportunities, three months after, on October 18, 2005, he
started his previous business of selling building materials. Then, he started to expand his kiosk and re-built
connections with his previous partners. He affirmed his determination to re-start business of selling building
materials, but he had not enough capital at all. From 5 partners contacted, 4 of them were willing to establish
cooperation and supplying the items required. Total assets of materials supplied were about 30 millions
rupiah. Now, the business is developing well. Currently, he has had total business capital of 350 millions
rupiahs. He also has been able to re-buy a big fishing boat and employs 20 workers. Averagely, he earns 12

millions rupiahs per month.
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Another next success story is Rusli. Before tsunami, he was single and worked as a fisherman with average
income 40,000 rupiahs per day. One month after returning to his village, he was still on his work as
fishermen, however, about 7 months later he began to seek business opportunities for better live in future.
Although worked as a fisherman had been enough for him, however, life is always coinciding with
difficulties, he thought. He did not want to constantly indebted and underdeveloped. Then, while not married
yet, he thought, he tried to open a kiosk located in tsunami former parent's land. Initially, he could sell his
wares by 300.000 per day, and then developing and also increasing trust from agents and distributors. Now,

his kiosk has become a permanent store. Even, in last two years, business assets increase with average profit

0f250.000 rupiahs per day. Currently, he married and earns about 7 million rupiahs a month

4. Social Support

As social being, every individual in life will need each others. Therefore, Maslow places social need as an
important requirement in hierarchy of human needs, because individuals need support from each others. Indeed,
the form of support will be influenced by prevailing value system in each society. In this case, all three villages
have similar characteristic of value systems. The relationship among community, community and
community/village leaders, and among both community and village leaders, are perceived very well. As
expressed by almost all local community leaders: “masyarakat di sini mempunyai hubungan yang baik, hal ini
dapat dilihat dari sikap saling membantu, menghormati, gotong royong dan musyawarah”. ("we have a good
relationship among community and community/village leaders, it can be seen from daily life such as spirit of
togetherness, high solidarity, working together and always do deliberation in decision making”).

Social support is strictly necessary for community especially at initial post-disaster, as stated by respondent:

“bantuan moril yang diberikan kerabat dan anggota masyarakat yang peduli ke kami saat itu
merupakan modal dan pembangkit semangat bagi kami. Bantuan moril berupa nasehat-nasehat
membuat saya sadar untuk mendekati diri pada Allah dan bangkit untuk berupaya mencari rezeki
agar dapat hidup lebih baik”. ("Moral support provided by relatives and society to us after tsunami
is invaluable initial spirit and motivates us for continuing life. Such assistance realizes us to be

closer to God Almighty, and attempt to survive and move forward quit from disaster”).
Conclusion

Generally, there are four basic survival strategies against to disaster:

1. Belief to disaster; disaster came from God; there is a mercy and blessing behind disaster. People who
saved from disaster should survive and continue living life. Such belief and confidence is initial capital
to formulate strategies for better future life.

2. Aid management; although type and amount of assistance provided by both government and NGOs are
almost relatively similar, however, not all communities are able to manage aid effectively; consequently
many businesses do not maintain and develop well. Ability to manage business and seek business
opportunities are influenced by level of education and entrepreneurial spirit (need for achievement).

3. Livelihood strategy is related living choices, job opportunity and availability after tsunami (skill as
determinant factor), self-development, and strategy for living and having partner —spouse, which whom
has similar profession. In fact, people who have some skills are economically more survive than other.
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Effort to survive is also influenced by a high sense of responsibility towards family, thus in order to
look for life partner (spouse) is also selected someone who has relatively similar skill and profession.

4. Social support; Social support indicated by mutual advising, assisting, respecting, working together, and

deliberation to consensus are as valuable capital to continuing living (survival).

Therefore, community capacity building and skills associated with entrepreneurship skills are strictly
necessary due to giving business capital only is not only enough without skill that significantly will affect to
business sustainability. Nevertheless, mutual cooperation, social tie and solidarity and deliberation to consensus
should not be overlooked.
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Abstract

The secondary impact of Merapi volcanic eruption during October-November 2010 is huge amount of lahar
flowing through the stream surrounding Merapi. One stream flooded by the lahar was Code River. This river
streams flow trough Yogyakarta urban area from Sleman to Bantul Regency. Dense population on the river bank
was the most vulnerable community due to the lahar hazard. Tamanan, located at the downstream of Code River,
have never experienced lahar hazard before. The lahar brought positive impact to the community, sand mining
becoming a new phenomenon, which presents economic value to the community. In the other hand, lack of
readiness has swept away settlements along the riverbank. This situation is worsened by the illegal dumping site
which blocked the water flow. In those situations when the aid from the government did not reach the
community, social ties play an important role. The neighborhood hand in hand gave assistance such as preparing
sand bags to prevent flood, repairing settlement, cleaning houses and providing first aid kit. By conducting focus
group discussion, we highlight and examine the experience during the critical situation caused by the lahar
hazard in Tamanan community. There after we analyze the result based on the societal and cultural background

of the community’s experience.

Keywords: Merapi , Volcanic Eruption, Lahar, Social Ties, Yogyakarta

I. Introduction

Volcanic eruptions are among the most devastating natural hazards. The hazards posed by volcanic eruption
are not comparable to other natural hazards in terms of their secondary effects due to the fact that post- eruption
hazards can be more devastating especially the effects of lahar. The origin of lahar term, come from Javanese
language, it is a rapidly flowing mix-ture of rock debris and water (other than normal stream flow) froma volcano
(Smith & Fritz, 1989)The flow behaviour exhibited by lahars may be complex, and includes a debris flow phase,
where sediment concentration is inexcess of 60% by volume. Additionally, there are also precursor and warning
stage hyper concentrated-stream flow phases,where sediment concentration ranges from 20 to 60% by volume
(Beverage & Culbertson, 1964).

Lahar was caused by loose sediment and high intensity of rainfall; this was a very typical phenomenon that
occurs after or during heavy rainfall. Since lahar has a high specific gravity, even huge rocks of a several cubic
meters in diameter could be carried, and moved as if floating in the mass of mud. At Mt Merapi, lahar is
triggered by two main processes (Lavigne F. , 1999), (Lavigne, Thouret, Voight, Suwa, & Sumaryono,
2000):(1) eruption-induced lahars or primary lahars from the admixing of pyroclastic flows, or less frequently,
from debris avalanches, with running water;(2)rain-triggered lahars or secondary lahars from heavy rainfall upon
recently erupted volcaniclastics, usually during the rainy season (from November to April).
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The definition of hazard has changing since the UN Secretary-General Kofi Annan, underlined the fact that
hazards only become disasters when people’s lives and livelihoods are swept away (Annan, 2003). Lahar hazard
has caused damages of environment, loss of properties, and human victims (Figure 1). In Agriculture sector itself,
lahar sedimentation along the code river has inundated 9 Ha of paddy field, approximately 14 villages, and 6 sub
district within 3500 Ha. The farmer gained loss for about one time harvest, with the financial loss reach 64, 71
billion IDR. The total loss amount calculation from agriculture added with another loss from destroyed
settlement and public facilities, in the end of December 2010, it reach 389,54 billion IDR (Kompas, 2010)

Figure 1. Lahar Hazard In Code Down Stream (Kompas, 2010)
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This research took place on Tamanan community, as the part of Kecamatan Banguntapan , it is located in
the border of Sleman Regency and Bantul Regecy (Figure 2). Number of Household living in this community
are 864 household and out of 40% living in the Code river bank. Community member was indigenous people,
lately added by migrant in early 2000. Generally, this community had experience of Merapi eruption 3 times in
their life. It was at 1994, 2006 and 2010; the most severe one, which is directly affected their life was the 2010
eruption. The people who lived only 5 meters from the river loss their housing in the last eruption, and the other
member experienced their farm inundated by lahar and loss their living just in minutes. People also experienced
degraded health quality, since the water gets stuck at their houses and the sanitary facility was damage. In the
other hand, they also gain new income source from sand mining after the intensity of lahar hazard drop off.
People occupations in Tamanan also change from small industry furniture labor, to sand miner.

In framework of qualitative research, this study aim to examine the experience during the situation caused
by the lahar hazard in Tamanan community. So that this research should answer those two question. First, how
the people perceive about the lahar hazard based on time series occurrence of Mt. Merapi eruption on 1994, 2006
and 2010. Second, how was the impact of lahar hazard to the community. Thereafter those questions connected
with how social ties engage in such a critical situation.

II1. Methods

This qualitative research consists of two distinct and interrelated elements. First, direct observation method,
researcher aims to become immersed in or become part of the population being studied, in this case Tamanan
community. So that detailed understanding of the values and activities held by members of the population can be
develop. Direct observation conducted on 19-22 December 2010. Elements observed were settlement condition,
health condition, social economy condition and community preparedness during the lahars hazard occurs. The
second method carried out was focus group discussion (FGD). Focus group discussion mainly is group interview
that produce large amount of concentrated data within short time. Participants for the FGD were selects between
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the Tamanan community stakeholders and then added by head of household. FGD participants considered some
demographic characteristic such as gender, age, occupation, and longetivity in the study area. The groups’ size
ranged 12 (Table 1) participants and held in balai RW on 29 December 2010.
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Figure 3. FGD preparation (A-B) and direct observation (C-D) (Dalimunthe,2010)
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Discussion result during FGD was taped, transcribed, and thematically analyzed. Notes taken by the
researchers were also subject to equivalent analyses were appropriate and relevant. Similarly, all generated
materials produced during the FGD (for example —flipcharts) recorded, and content analyzed for inclusion in the
finding. A coding system devised for reporting the findings of the analysis.

Table 1. FGD Participants

Participants Code Length of Stay in Experience of Lahar Hazard
Tamanan (years) 1994 | 2006 | 2010
P1 18 - \Y% v
P2 20 \% \Y% v
P3 5 - - v
P4 21 A% \Y% v
P5 42 \% \Y v
P6 39 v \Y% v
P7 14 v \Y% v
P8 47 \% \Y% v
P9 32 A% \Y% v
P10 3 - - v
P11 18 \% \Y v
P12 26 v \Y% v

III. Result

How the people perceive about the lahar hazard based on time series occurrence of Mt. Merapi eruption on
1994, 2006 and 2010 and the impact of lahar hazard to the community will be discuss in this section.

Lahar hazard occurrence

Focus Group Discussion (FGD) in Tamanan community (Figure 4); applied life history method. The
participants being ask about their experience on Mt.Merapi eruption in 1994, 2006, and 2010 (Figure 4). The
questions mostly focus on 2010 experience, where the people can describe clearly on how the hazard affects
their life.

W\ 2
AR /.. 2

Figure 4. FGD activity in Tamanan ( Ika,2010)

“I experienced volcanic ashes in 1994, at that time my house quite far from Code river, about 20
meters. My parents asked me to run to the river to look on the water. I saw the water colour start to

brown, and mud on the water {P1}”
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“I thought nobody realized the lahar hazard occur on the river at that time (1994). Like the other
said the streams occupied by mud, but it didn 't affect the housing on the river bank {P6}”

“What I remember we don’t have any information at that time (2006) why the ground shaking, is it
from the mountain or from the earthquake. The wall cracked, and the roof falls down, we didn’t
look after the streams. A few minutes later Kepala Dusun comes up and told us that it was
earthquake not from the mountain {P4}”

“After the earthquake (2006) there’s rumour spread that lahar flow to stream, and we have to
move away from the river bank. Some people packed their stuff already; I'm still waiting the
official information and refuse to move. And I was right, lahar didn’t occur. We just suffered by the
earthquake {P8}”

People awareness due to 2010 Mt.Merapi eruption rises, since the information was spread through the TV,
radio and news paper. Unfortunately the secondary impact of eruption, lahar hazard, was recognized lately by
the people. They do prepared mask to prevent volcanic ashes, nonetheless they unprepared to prevent the
secondary impact. In mid November, the rainfall intensity increases; suddenly the prediction of lahar hazard
information overflow to their community trough SMS (short messages services) and flyer from government
officer.

Figure 5. Lahar swept housing (a), community environment after lahar inundated , (c) a kid throw
water from his house, (d) dump site clog the stream flow ( Dalimunthe,2010)

..... the early warning was late! My house locate 5 metres from the river, I didn’t received any
information, and suddenly lahar inundated my house for 1 meter heights. I haven't packed my stuff
yet {P10}”

“Fortunately nobody in the house at that time, just in second lahar destroys my house and swept
away my belonging. I do received warning by SMS, pak RT sent me. I just have no time to run and

save some document or money from the house {P3}”
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“In my opinion, the dump site east side of the river, worsening the situation. The water clogged by

the rubbish, so that lahar inundated our house. Yes the lahar on the stream was a big hazard, but it

wouldn’t harm our life if the people easy side have their tolerance to us, not to dump rubbish to the

river {P12}”

Lack of preparedness brings the community member into critical
situation when lahar struck their community. About 10 houses damage
permanently, 8 houses slightly damage and the other was inundated by
lahar. The river depth gets shallow, from 3 m to 1 m cause by
sedimentation from the volcanic material transported by lahar. They also
suffered by lack of fresh water and their public toilet was swept away by
lahar. The situation get worse when children stroked by disease such as
diarrhoea, influenza and respiratory problem. Aid from NGO and
government never come. The community initiate to working hand in
hand in case to overcome lahar hazard impact. They start to prepare
sand bag and put it along the river bank. Community initiative also
comes up to manage refugee camp for approximately 100 refugees and
prepare for their medical care in one month.

The impact of lahar hazard on daily living

In term of economical situation, people in Tamanan belong to
middle- low income society. They earn living as a labor in furniture
factory, farm labor, nourish fresh water fish in communal ponds,
scavengers or own small shop at home. Lahar hazard has changed their
economy activity. Gradually in the last 2 months, they change their
occupation as a sand miner. In group they digging up sand from the
bottom of code river and bring daily income about 50.000 IDR —
100.000 IDR /person.

“We saw people outside this area come with their big trucks and
start mining in last month (November 2010). At first we think it
was illegal so, we just retrieve tax from the truck driver about
10.000 IDR/ day. Then, when our family need money to fulfil
daily income, we start mining {P7}”

“The sand was promptly bought up by agents of building
materials shop. Who carried away the sand and sell to another
cities outside Yogyakarta. I consider sand mining as an activity
to help dredging the river {P10}”

Figure 6. Sand mining in Code
down stream post Mt. Merapi
eruption 2010 (Dalimunthe,2010)

“Dozens of miners can now be seen, working in the river every day. A miner was desperately

excavating sand using hand tools despite the possible danger from imminent floods.{P11}”

“It took three persons and 30 minutes were needed to fill up a truck with sand. Previously we need
almost 1 hour. The truck will sell to the market about 850.000IDR/truck (5.5 m’) {P2}”

Traditional sand mining was provoked by various drifts. Some thought the dredging may save them from

the possible flooding, but some others do the work to be benefited from the volcanic sand. By the local people,
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sand mining consider as manual dredging. Regard as the government require more than two month due lacking
of heavy machines.

Lahar has drawn attention from local residents and also from visitors from outside town. The flocks of
visitors has brought its own advantages for locals, who have started selling food and beverages , souvenirs and
provide parking services to the guests (Figure7)

Figure 7. Sells food and provide parking lot for visitors (Dalimunthe, 2010)

IV.  Conclusion

a. Tamanan community has experienced 3 times of Mt.Merapi eruption. In term of Lahar, the 2010 was
the worst and affected their daily life.

b. Lack of preparedness and information become the most critical point, when hazard suffered those
community a lot.

c. The people suffer from damage houses and loss their income, the situation worsening by disease
outbreak when they stay at refugee camp.

d. People consider that lahar also bring positive effect to their life. They earn more income as a sand miner
and provide services for lahar “tourist”.
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Abstract

Merapi volcanic eruption in 2010 has devastated more than 20 Sub-Villages in 6 Villages in DIY. The
damage is mainly due to the enormous amount of volcanic materials burying those areas. Due to the thickness of
the volcanic material, the some area is no longer inhabitable. Thousands of people need to be relocated to safer
area. This relocation is done by no other way other than clearing the forest. This has become another issue, since
clearing the forest, beside of disturbing ecological function, also produces carbon emission.

The data is collected during fieldwork, with sampling in the surrounding area of the relocation site. The number
of tree is estimated using vegetation ration and distance between trees, allometric method from previous studies
is used to estimate total biomass in the converted land.

The relocation process has converted 22.37 ha of community forest, 6.5 ha of paddy field and 3.5 ha of
grassland. During land conversion process it is estimated that there are 35,526,618 Kg of biomass cleared from
the study area. It is estimated to have emitted 15,995 C Ton of carbon from tree biomass and reduces further
sequestration capacity of the area. This estimation of carbon emission is only from the land converted to
relocation site. Total carbon emitted from devastated forest in the whole area affected by Merapi volcanic
eruption need to be estimated further in order to have a holistic view of the amount of carbon emitted and the

strategy to regain its function as a carbon sink.

Keywords: Merapi volcanic eruption, Land use change, carbon emission

1. Introduction

Land use change is said to be responsible for the distribution of global carbon source and sinks (Houghton,
2003). For terrestrial carbon sink, forest holds an important role. It stores 638 Gt of carbon in biomass,
deadwood, to soil, and litter globally (UNFCCC Website). Merapi Volcano is one of the most active volcanoes
in the world. It erupts regularly every 3-7 years. The 2010 eruption is the biggest eruption in hundreds of years.

Merapi Volcano is located on the central of Java Island (7°32” S and 110°26” E). Administratively, it is part
of four different districts; they are Klaten, Boyolali, and Magelang Districts in Central Java, and Sleman District
in Yogyakarta Special Province. In total, Merapi volcanic eruption has caused loss of 4.23 Billion IDR (BNPB,
2011). This paper focuses on the impact in Sleman District part only.

Merapi first erupted on 27" October 2010 with a danger are in radius of 10 Km. When it erupts for the
second time on 5™ November 2010, the volcanic heat wave reaches radius 11 Km. The danger area is widen to
20 Km. Tens of thousands of people were dislocated overnight. 2526 houses in 6 villages were destroyed (BNPB,
2010). 8 Sub villages are uninhabitable and needs to be relocated. The government planned 9 relocation sites in 5
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villages. A private institution is also providing a relocation site to cover those who are not covered by the
government.

The relocation sites are located in saver area close to the destroyed sub village. It uses villages’ land or
sultan ground. Villages’ land is a piece of land belongs to a village used as a compensation for head of village
and head of sub village. Sultan ground is a piece of land belongs to the Sultan, which normally used for people’s
welfare. The people could use the land without any retribution fee.

The relocation site will consist of temporary shelter, mosque, and other infrastructure. The area was
previously used as agricultural land and community forest. The conversion to relocation site is done by clearing
some of the community forest and burying paddy field. This would cause carbon emission and reduce carbon
sequestration capacity of the area. Carbon dioxide emission to the atmosphere is a natural process. It becomes
our concerns when it is accelerated with less available sinks that enables carbon sequestration. Forest and
agricultural land conversions to relocation site for Merapi survivors would cause carbon emission, eventhough it

is only in a small scale.
2. Method

Carbon emission into the atmosphere is produced because there are no plants that can absorb them. They
can increase the amount of carbon dioxide in the atmosphere. Land use changes to shelter can cause carbon
dioxide emissions despite in a narrow scale. There are various methods in calculating of the carbon content in
vegetation, such as: total harvesting method or destructive method, non destructive method, estimation using
remote sensing, and modeling method. All of these methods will use to extrapolate result of allometric method.

The method used to calculate carbon emissions in this study is allometric method based on previous
researches. The allometric equation uses the best equation which suits to the conditions in the field, because each
species and locations have different characteristics. Data needed for the use of Allometric method are area
converted, previous land use, vegetation ratio, and distance between trees. The data is collected by field work.
The sample of vegetation ratio and tree spacing took place on the surrounding area of the relocation sites.
Number of trees needed in the calculation of total biomass is estimated using vegetation ratio and distance
between trees in an area. In this study, carbon emission is estimated from above ground biomass of trees only,
without taking into account the root biomass, litter, necromass, and carbon deposits on the soils.

Table 1. Table of allometric method

Name of Trees . .
Nr. - Estimation of biomass reference
Local name Latin name
1. Sengon Paracerianthes falcataria Bt=0.0199 (D*.H)***¢
2. Mahoni Swietenia macrophylla Bt = 0.9029 (D.H)"6864 gz\i?nﬁgnfoég%;
3. Akasia Acacia mangium Bt=0.0775 (D>.H)*"'® ,
4. Pisang Musa paradisia Bk =0.030 D>
5. Bamboo Gigantolochloa apus Bk =0.131 D** .
6. Branched trees Bk=0.11 p D*% Hairiah and Rahayu, 2007
7. unbranched trees Bk =7 p H D%/40
8. Paddy field Oryza satifa 559.4 Kg C/Ha Setyanto, 2004
9. Rumput gajah Pennisetum purpureum 335KgC/Ha West and Marland, 2003

The above allometric method is used to calculate total biomass in this study. Carbon emission is estimated
to be 46 % of the total biomass (Hairiah and Rahayu, 2007).
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3. Result and Discussion

There are 10 relocation sites, 9 sites are initiated by the government, and one other site is initiated by
private institution. All of relocation sites are located on the middle slope of Merapi Volcano. The distribution of

relocation sites is illustrated in Figure 1.

Figure 1. The distribution of relocation sites

The total area converted to relocation site is 32.67 ha, with total estimated carbon emission of 15,995 C Ton.
The detailed calculation is presented in Table 1.

The result shows that there are 4 types of land use that has been converted into relocation site in the study
area; they are Community forest, Paddy field, Grassland, and Barren land. Among all of the land use,
Community forest is the largest with total area of 22.37 ha. Community forest is a piece of land normally owned
by the state or the municipality or the village used for hard wood plantation as a side income for the people.
During land conversion process it is estimated that there are 35,526,618 Kg of biomass cleared from the study
area. Mahoni (Swietenia macrophylla) and Kelapa (Cocos nucifera) from community forest dominated the
amount of biomass in the study area. From these two types of tree alone 7,108.46 C Ton of carbon is emitted.
Another tree that has a high biomass is Sengon (Paracerianthes falcataria) that emits 555.13 C Ton of carbon.
These trees are the main wood commodity for the people in the area. The construction process and the

surrounding area of some relocation site can be seen in Figure 2.
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Figure 2. Construction process and surrounding area of some relocation sites

4. Conclusion and Remarks

Merapi volcanic eruption has destroyed 2526 houses in 28 sub villages, 8 sub villages of it are no longer
inhabitable and need to be relocated. The relocation process has converted 22.37 ha of community forest, 6.5 ha
of paddy field and 3.5 ha of grassland. The conversion of land has emitted 15,995 C Ton of carbon from tree
biomass and reduces further sequestration capacity of the area. This estimation of carbon emission is only from
the land converted to relocation site. Total carbon emitted from devastated forest in the whole area affected by
Merapi volcanic eruption need to be estimated further in order to have a holistic view of the amount of carbon

emitted and the strategy to regain its function as a carbon sink.
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ABSTRACT

One important factor for tsunami risk management efforts is the availability of information on the
population distribution within the hazard zone. The detailed information of the population distribution will assist
government for evacuation planning improvement and reducing the number of people exposed to risk. This study
was conducted in Pacitan city, aims to construct detailed population distribution information for the tsunami risk
assessment.

This research applied choropleth method to generate a map of population distribution. Land use information
was obtained by on screen digitizing of QuickBird satellite imagery, followed by a quantitative analysis to
determine the weighting factor. Depth interviews were conducted by using the snowball sampling method to
determine the respondents. Descriptive analysis was applied to analyze the interview results. The detailed
population distribution was obtained by using the spatio-temporal approach. The number of people potentially
affected by tsunami was generated by overlay related maps.

The results showed that the population of Pacitan has the same level of vulnerability. People activites are
centered in the areas of education, commerce and offices during the day. Meanwhile at night, most of the people
activities occur in residential areas, Pacitan squares, and the beach. Similarly, during holiday time, most of
people activities occur in residential areas, trading areas, Pacitan squares, and the beach. The hazard zone with
the most population during the day is the Sidoharjo village. Whereas at night, the most populated area is the
Ploso village, and during the holidays is the Sidoharjo village.

Keywords: Spatio-temporal, modelling, GIS, population distribution, tsunami risk

I. INTRODUCTION

Indonesia is a country that has two huge potentials, i.e. natural resources and natural disasters. Disasters
potentially occur since Indonesia lies at the confluence of three active tectonic plates, the Eurasian Plate, Pacific
Plate and the Indo-Australian Plate (Roeslan, 2005). During the period of 1600 to 2007, there were
approximately 109 tsunami events. Among these, 90 percent of them is caused by tectonic earthquake with the
epicenter on the sea floor, 9 percent because of volcanic eruptions (volcanic earthquakes) under the sea and 1
percent is triggered by avalanches (landslides) on the seabed (Diposaptono and Budiman, 2008).

Ismail (1982) and Kertapati (1991) in Diposaptono and Budiman (2008) have identified about 89 areas
prone to tsunami that spread throughout Indonesia. Coastal tsunami-prone regions can be found in the western
part of Sumatra Island, south of Java Island, the southern island of Bali, south of Sumbawa, Flores, south and
north, the islands of the Moluccas, northern and southern part of Irian Jaya, and the northern part of Sulawesi
Island.
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Coastal areas in the south of Java in general and Pacitan in particular are areas with extremely rich
biological resources and potential for residential development with a variety of cultural activities, industry, and
services that can support the national economy. On the other hand, the region is highly prone to earthquakes and
tsunamis because of the shape of the bay and its position which is directly facing the subduction zone in the
Indian Ocean. Pacitan region used as the object of the research study includes 5 Districts and 11 Villages (Figure
1), namely Pacitan Village, Pucangsewu Village, Sidoharjo Village, Ploso Village, Baleharjo Village,
Bangunsari Village, Mentoro Village, Menadi Village, Arjowinangun Village, Sirnoboyo Village, Kayen Village,
Sukoharjo Village, Sukoharjo Village, Kembang Village, Tanjungsari Village, Sumberharjo Village and
Nanggungan Village.

Wilayah Penelitian
di Pacitan

Kecamatan Pringkti = ]
NN

Daturn WS 1084
FrOpeNs  UReSSE TranTew B Mercaor Zon 455
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Figure 1. Research study in Pacitan.

The main objective of this research is to make detailed information on population distribution in Pacitan, as
a contribution to the tsunami disaster risk management efforts. The availability of information on population
distribution in the hazard zone is a crucial component in the tsunami disaster risk management efforts. Tsunami
has shown the existence of a threat to humans associated with death, injury, and suffering. Therefore, the
detailed information on population distribution in the danger zone is very important to reduce the impact of the
tsunami hazard. The availability of detailed information on the distribution of the population will also assist the
government in improving evacuation planning and reducing the number of people being exposed to risk
(Khomarudin, et al., 2010).

II. METHODOLOGICAL ASPECTS
2.1. Equipments and materials
Equipments used in laboratory analysis include computers and printers. To analyze the satellite imagery

data, vector data, as well as the other data, the StitchMaps software, Global Mapper 10, ENVI 4.5.; and ArcGIS
9.3. were used, whereas for the preparation of reports, Microsoft Office 2007 software and Microsoft Excel 2007
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were utilized. Equipment used in the field is the Garmin GPS 76CSx, digital camera, tape recorder, and
stationery.

Materials used in this study include QuickBird satellite imagery data with 0.61 meters resolution in Pacitan
which were recorded in 2006, topographic maps (RBI) 1:25.000 scale in Pacitan from Bakosurtanal which were
published in 2001, and Tsunami Hazard Zone Map with earthquake scenario 8,5 Mw from Mardiatno (2008).
The other data are District Pacitan in Figures 2009 and data Village Monograph 2010.

2.2. Data processing stages
2.2.1.  Preparation phase (pre-field survey)

In the preparation phase, there were secondary data collection and processing as a condition for the next
stage, i.e. field surveys and primary data collection. Preparation stage is divided into two stages, namely the
identification of areas prone to tsunamis and the extraction of spatial data. Identification of tsunami-prone areas
is based on Mardiatno (2008). Extraction of spatial data includes administrative boundaries, roads, rivers, land
use, and data on the number and distribution of the population based on statistical data. Digitization method was
implemented directly on the screen which was aimed to obtain information on land use, administrative
boundaries, road network, rivers, and buildings.

2.2.2.  Field surveys and primary data collection

The fieldwork activities consist of the initial survey and main survey. Initial survey was conducted to obtain
preliminary information (without verification in detail) about the study area as a material for the implementation
of the main survey. The main survey was conducted based on the interpretation of land use data from QuickBird
satellite imagery. A systematic and random sampling were applied to do an interview to local residents for land
use data verification,.

Interview method used in this study is in-depth interview. In-depth interviews were conducted to obtain
information/detail as much as possible from the respondents. The respondents were selected by using the
snowball method. In general, if there is no new information after 6 people, it should look for a different
informant. Results of the interviews were analyzed using descriptive analysis.

2.2.3. Post-field survey

After the implementation of field survey and data collection, then weighting factors and spatio-temporal
modeling distribution of population and potential population exposed to tsunami risk were determined.
Quantitative analysis is used to analyze the data presented in the form of numbers, using the weighting system.
Weighting was given to each land use based on human activity. Holloway, et al. (1997) in Khomarudin, et al.
(2010) determines the weighting factor for settlement by 80% compared to the agricultural area (10%), open land
(5%), and forest (5%). Area settlements have great weight, since people in residents will be more crowded than
in the area of agriculture, forests, and swamps.

However, the method of determining the weighting factor is simply determined based on logical
considerations and the proportion of land use classes which yet but paid little attention to human activities on
land use. In a natural disaster risk assessment, method of determining the weighting factor should be increased in
order to obtain detailed information on population distribution in the hazard zone. Therefore, statistical data
analysis of population activity in a particular administrative unit needs to be done to determine the weighting
factor (Khomarudin, et al., 2010).

Weighting factor is also determined separately for daytime activities, nights and holidays. Concentration
and distribution of the population is very dynamic because of the business, offices, tourist places, settlements,
and others. The shift of spatial population dynamics will result in different levels of vulnerability of people to
hazards (Taubenbock, et al., 2008).
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Spatio-temporal method is a method to map the distribution of population according to the method of land
use, but by dividing by time (daytime, nights, and holidays). Overlay by GIS techniques was used to model the
number of people potentially affected by the tsunami risk in Pacitan with the scenario during the day, nights and
holidays.

III. RESEARCH RESULTS AND DISCUSSIONS

Weighting factor is generally the class divide class divides land use into two categories, namely the
inhabited area and uninhabited area. Uninhabited area means that the person doing the activity in the area and
weighting factors are not equal to zero. Uninhabited area means that no person in the class use of the land, and
the weighting factor is equal to or greater than zero. Weighting for each land use in the daytime, at night, and

holiday can be seen in Table 1.

Table 1. Weighting for each land use in the daytime, at night, and holiday in Pacitan.

Weighting factor (%)
No. Landuse Working day Holiday
Daytime Nighttime Daytime Nighttime

1. Pacitan square 0,2 2 2 2
2. Warehouse 0,1 0,1 0,1 0,1
3. Forest 0 0 0 0
4, Garden / Plantation 0,4 0,01 0,4 0,01
5. Grave/ Tomb 0 0 0 0
6. Mosque 0,2 0,01 0,2 0,01
7. Factory 1 0,1 0,1 0,1
8. Market 21 2 23 2
9. Beach 1 1,5 2,5 2
10.  Economy area 1,6 0,8 2,4 0,8
11.  Office 17,9 0,05 0,05 0,05
12.  Settlement 9,2 88,5 49,8 87,2
13.  Shopping complex 9,8 1,5 11,3 1,5
14.  Hospital 2 1,8 2 1,8
15.  Grass/ Vacant Land 0 0 0 0
16.  Gas Station 1,5 0,8 1,5 0,8
17.  Wet Irrigation 0,8 0,01 0,8 0,01
18.  Rain fed Low 0,3 0,01 0,3 0,01
19.  School 31 0,05 0,05 0,05
20. Bush/shrub 0,03 0,01 0,03 0,01
21.  Stadium 0 0 0 0
22.  Embankment 0,07 0,04 0,07 0,04
23.  Moor / Field 0,4 0,01 0,4 0,01
24.  Terminal 1,5 0,7 3 1,5
25.  Water Body 0 0 0 0
Total 100 100 100 100
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To distribute the data distribution of the population based on land use, it takes a weighting factor as shown
in the equation:

= (1)
n
B=3> 7
= 2
P =0 gy
¥~ n hihd
S-’}'
st 3)
With a note:
X, = total population in an administrative unit;
Py = number of people in land use i;
= number of people in polygon j on land-use i;
W = polygon j size in land use i, and
W, = weight factor of landuse i, > W, =100%

i=1
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Figure 2. Tsunami hazard zone in Pacitan (Mardiatno, 2008).

This factor determines the percentage of population that will be included in different land use classes in an
administrative unit. Results of data distribution based on population distribution of land use which is calculated

with Equation (1), Equation (2), and Equation (3) is divided into (4) four scenarios. Information distribution of
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the population for each scenario will be overlaid with information on the tsunami hazard zone (Figure 2) to
obtain information on the number of people in the hazard zone during the daytime on working days (Figure 3), at

night on working days (Figure 4), during the day on holiday (Figure 5), and at night at holiday (Figure 6).
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Figure 3. Population distribution during the daytime on working days in Pacitan.
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Figure 4. Population distribution at night on working days in Pacitan.

Detailed information of the population in the tsunami hazard zone can be used for various purposes. For
example, in early warning systems, local authorities need to know the number of people who were evacuated in
the area of administrative responsibility. Also, by knowing detailed information on the population of the tsunami
hazard zone, it is possible to create a disaster evacuation route and the determination of the evacuation. After that,
such information needs to be disseminated to the public as well as increased knowledge and cooperation between

government and society associated with the tsunami disaster mitigation efforts.
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Figure 5. Population distribution during the daytime on holiday in Pacitan.
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Figure 6. Population distribution at night on holiday in Pacitan.

Pacitan Government has prepared an evacuation route and a few evacuation locations/displacement which
can be used as a temporary refuge in case of a tsunami. Agency for National Unity and Community Protection
(Bakesbanglinmas) Pacitan, collaborated with LAPAN Remote Sensing Data Center in 2008 to make a map of
the tsunami evacuation route in Pacitan.

In addition to the preparation of the tsunami evacuation route maps, Pacitan District government also
requires every home in Pacitan to have a kentongan and buoy. Government Pacitan also has two relating Early
Warning System sirens that are located in front of the Graha Prima Hotel, Tamperan, Sidoharjo Village and in
housing complex in Barean, Ploso Village. It is hope that when the tsunami sirens blare, the mosques are
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required to immediately broadcast the news of this danger, and then the citizens can directly ring the kentongan
as a reminder that the tsunami disaster will occur and be prepared to evacuate.

The interesting thing is the development of disaster-friendly house (Figure 7) in 2008 by the Marine Affairs
and Fisheries Ministry, addressed to members of the group of poor fishermen in the coastal district Pacitan,
namely in Sidoharjo Village, Ploso Village, Sirnoboyo Village, and Kembang Village. Twenty four houses were
built and all were in Hamlet Mendole, Sirnoboyo Village. But the people seem to lack an understanding of the
important functions of such houses. For instance, the ground floor of the disaster-friendly house that should be
left empty was rebuilt to serve as bedroom and kitchen. The concept of disaster-friendly house is good enough to
be applied in locations prone to disaster. Development of large disaster-friendly house can also be functioned as
a place for evacuation in case of disaster.

Communities in Pacitan can be assumed ready to face the tsunami. This is shown by their reaction when the
issue about the tsunami that would hit the Pacitan in 2006. Community has already known what to do and
locations that are safe from tsunamis. However, the socialization efforts and evacuation drills on a regular basis
also remains to be done, especially to students, because students have a high risk of tsunami. Efforts to socialize
and evacuation drills should be included in educational curricula related to disaster mitigation. That is because in
Pacitan considerable number of students and includes categories are highly vulnerable to the tsunami disaster.
By socializing regularly and incorporate disaster evacuation drills in the education curriculum, students are
expected to be responsive to disasters.

-8.210421 LS dan 111.113948 BT

Figure 7. a) and b) disaster-friendly houses that
have been "modified" by their owners; c¢) second
floor condition; d) condition of the ground floor
after being "modified". Disaster-friendly house is
situated in the hamlet Mendole, Sirnoboyo Village.
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Spatio-temporal Modelling of Population Distribution for the Tsunami Risk Assessment in Pacitan, Indonesia

IV. CONCLUSIONS

Population distribution in Pacitan is very dynamic in terms of space (land use) and time (daytime, nights,
and holidays). The people activities during the day are in the area of education, commerce and offices. At night,
there is dense population activity in residential areas, Pacitan squares, and the coast. During the holidays, there is
a dense population activity in residential areas, commerce, Pacitan squares, and the beach.

Information populations in the hazard zone during the day are most numerous in Sidoharjo Village, and
followed by Baleharjo Village and Ploso Village. This may be due to the presence of Fish Auction Place
Tamperan and cigarette factory that became the center of people's activities. Information populations in the
hazard zone at night are most numerous in Ploso Village, and followed by Sidoharjo Village and Baleharjo
Village. This may be due to dense settlement in the region. At holiday time, information on the number of
residents in the hazard zone of the most widely available on Sidoharjo Village, and followed by Ploso Village
and Baleharjo Village. This may be due to the crowded population in the Teleng Ria Beach and Tamperan
Beach.

Research on spatio-temporal modeling is still rarely performed. In fact, detailed information on population
distribution is extremely important to reduce the impact of the tsunami hazard. The availability of detailed
information on the distribution of the population will also assist governments in improving evacuation planning
and to reduce the number of people exposed to risk. Therefore, it should be done by using spatio-temporal
distribution of the population for the assessment of tsunami risk by considering the amount of infrastructure, and
the number of commuting people.
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