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Low orbit: 700 — 900 km

Geostationer : 3200 km

Satellite base

a. Konsep Sistem Remote Sensing

Remote sensing
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b. Konsep Perekaman Remote Sensing : Resolusi

Resolusi Spatial :

m;:bsewaﬁonswtem Ukuran bernda terkecil yang dapat
Ly 0o a 7 diidentifikasi oleh sensor

METEOR 3M (Russian Federation) NPP
oy Jason-1/2
‘ a Okean series

3= ﬁ\/ Resolusi Temporal/Revisit Day :

Periode waktu yang merujuk pada lama
o ey 3 satelit dalam mengambil data pada
' tempat yang sama

Resolusi Spectral :

— L Jumlah kanal/band yang digunakan satelit

(USA) (EUMETSAT)
©The COMET Program /| EUMETSAT / NASA /| NOAA | WMO

Sun synchronized Untuk merekam object
Near polar orbit ] ] ]
Resolusi Radiometric :

Besarnya rentang nilai digital pixel (bit)
yang digunakan untuk merekam object



c. Konsep Perekaman Remote Sensing : Path/Row

P13l pi30

Path/Row : P125/R60



d.1. Perkembangan Sensor pada Satelit (Satellite Based)

Nama Satelit/Citra Jenis Sensor Resolusi Spasial Resolusi Jumlah & Nama Band
Temporal

Envisat (MERIS) Optik 300 m 3 hari 15 band: VIS — NIR (412-900 nm)

Landsat 8/9 Optik 30 m (MS), 15 m (PAN) 16 hari 11 band: Coastal, Blue, Green, Red, NIR, SWIR1,
SWIR2, PAN, Cirrus, TIRS1, TIRS2

Sentinel-2A/B Optik 10-20 m 5 hari 13 band: B1-B12 (Coastal, Blue, Green, Red,
RedEdgel1-3, NIR, Narrow NIR, SWIR1-2, Water
Vapor, Cirrus)

AVNIR-2 (ALOS) Optik 10 m 46 hari 4 band: Blue, Green, Red, NIR

SPOT-6/7 Optik 1.5 m (PAN), 6 m (MS) 1-3 hari 4 band: Blue, Green, Red, NIR

PlanetScope Optik 3-5m Harian 4 band: Blue, Green, Red, NIR

MODIS (Terra/Aqua) | Optik 250 m—1 km Harian 36 band (VIS, NIR, SWIR, LWIR)

Pléiades 1A/1B Optik 0.5 m (PAN), 2 m (MS) 1-2 hari 4 band: Blue, Green, Red, NIR

WorldView-2 Optik 0.46 m (PAN), 1.84 m (MS) <1 hari (tasking) 8 band: Coastal, Blue, Green, Yellow, Red, Red
Edge, NIR1, NIR2

WorldView-3 Optik 0.31 m (PAN), 1.24 m (MS), 3.7 m | <1 hari 16 MS band + 8 SWIR: Coastal, Blue, Green,

(SWIR) Yellow, Red, Red Edge, NIR1-2, SWIR1-8

GeoEye-1 Optik 0.41 m (PAN), 1.65 m (MS) 3 hari 4 band: Blue, Green, Red, NIR

QuickBird (arsip) Optik 0.61 m (PAN), 2.44 m (MS) 1-3.5 hari 4 band: Blue, Green, Red, NIR

Envisat (ASAR) Radar (C-band SAR) 30 m 35 hari SAR (1 band: intensitas)

IFSAR Radar (Interferometri) 1-5 m (DEM) Tergantung misi Elevasi fase radar (tidak berbentuk spektral)

JERS-1 SAR/OPS

Radar (L-band SAR),
Optik

18 m (SAR), 18.3 m (OPS)

44 hari

SAR (1 band), OPS: 3 band (Green, Red, NIR)

TanDEM-X

Sentinel-1A/B Radar (C-band SAR) 10 m 6—12 hari SAR (1 band: intensitas + polarisasi VV/VH)
RADARSAT-1/2 Radar (C-band SAR) 8-100 m 24 hari SAR (HH, HV, VV, VH — tergantung mode)
ALOS PALSAR Radar (L-band SAR) 10-100 m 46 hari SAR (HH, HV)

ALOS-2 PALSAR-2 Radar (L-band SAR) 3-10 m 14—46 hari SAR (HH, HV, VV, VH)

TerraSAR-X / Radar (X-band SAR) 1-40 m 11 hari SAR (HH, VV —tergantung mode)




d.2. Perkembangan sensor pada UAV (Air Borne RS):

Camera RGB = Visible Light
Band : 400 — 700 nm
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d. 3.Ground Based Remote Sensing

Calibration plate (white surface)

Parameters:

AWnavelength Range: 325-1075 nm

AWavelength Accuracy 1 nm

Kield of View: 25° (optional fore optics available)
Aviemory Storage: Up to 2,000 spectrum files

Ground Base:
V Hasil pengukuran bersifat non spasial
(bukan berupa image yang memiliki koordinat), tetapi berupa
data numerik.
V Dapat dilakukan di rumah kaca, lapangan, ruangan (dibantu dengan
pencahayaan khusus)
Hasil pengukuran berupa data high spectral dari 325-1075 nm
Pengaruh lingkungan sedikit (sehingga bisa digunakan sebagai factor
koreksi pengukuran airborne remote sensing)
V Perlu kalibrasi setiap saat, karena sensitive terhadap perubahan intensitas
cahaya
V Aplikasi sangat luas sebagai dasar mendesain peralatan presisi -> deteksi

kematangan buah, sawit dll
How to use : https://www.youtube.com/watch?v=0X3WDpSaFmM



d.3. Data Hasil Pengukuran Spectroradiometer

0[90 a - fi
A B C D E F G H | J

DATE,201§/09/11,2019/09/11,2019/09/11,2019/09/11,2019/09/11,2019/09/11,2019/09/11,2019/09/11,2019;
TIME,09:24:35,09:28:52,09:29:25,09:29:51,09:31:16,09:31:43,09:32:06,09:33:21,09:33:46,09:34:11,09:35:25,0!
Exposed Time[msec],2000,5000,5000,5000,5000,5000,5000,5000,5000,5000,5000,5000,5000,5000,5000,5000,%
MEMO, ' ’ ’ ’ ’ , ' , , , B , ' , , ’
FOV,45,45,45,45,45,45,45,45,45,45,45,45,45,45,45,45,45,45,45,45,45,ETC,ETC,ETC,ETC,ETC,ETC,ETC,ETC,ETC,ETC,
LON,106.73,106.73,106.73,106.73,106.73,106.73,106.73,106.73,106.73,106.73,106.73,106.73,106.73,106.73,1C
LAT,-6.5578,-6.5578,-6.5578,-6.5578,-6.5578,-6.5578,-6.5578,-6.5578,-6.5578,-6.5578,-6.5578,-6.5578,-6.5578,-
ALT,223.4,223.4,223.4,223.4,223.4,223.4,223.4,223.4,223.4,223.4,223.4,223.4,223.4,223.4,223.4,223.4,223.4,2.
TEMP,24.4,27.2,27.5,27.7,28.1,28.7,28.9,29.5,29.8,30,30.7,30.6,30.9,31.6,31.6,31.5,32.3,32.5,32.5,33.1,33.4,33.
PAR[W/mA2],5.44474,0.146846,0.179665,0.141785,0.180552,0.200052,0.200148,0.121356,0.126694,0.122991
11 Ptn[umol/m~2],24.1251,0.686357,0.83847,0.663282,0.847861,0.940169,0.940411,0.569109,0.593928,0.57627'
12 Lux(Ix],1327.82,50.6473,60.9184,48.969,67.3989,74.5237,74.4993,42.53,44.5709,43.2722,85.5328,84.3632,77.|
13 WL Interval,Original,Original,Original,Original,Original,Original,Original,Original,Original,Original,Original Origina
14 Wavelength[nm],Irradi [W/m?2/um],Irradi [W/mA2/um],Irradiance[W/m"2/um],Irradiance[W/m"2/um],
15 302.392,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

0,80

© 0N VA WN -

=)

0,70

0,60 16
17
18
19 Wavelength Frequenzy
20 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
21 322.377,0,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 Red
0,50 22 325.709,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
Q 23 329.042,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 Orange
(&) 24 332.375,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
[ 25 335.709,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 Yellow
S 26 339.043,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
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e.l. Pemetaan Mangrove : Delineasi Visual
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|dentifikasi Mangrove : Kombinasi Warna

RGB Komposit Green, NIR, Blue RGB Komposit NIR, Red, Green



Analisis Kualitative kondisi Mangrove (Visual)
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e.2. Klasifikasi Digital

Profil Spektral (Spectral Profile) : Setiap object mempunyai pola reflektansi
spektral yang unik -> bisa dibedakan secara Digital

Spectral Profile for cilacp.img
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Algoritma untuk mangrove : Maximum Likelihood Classifier (MLC), Support Vector
Machine (SVM), Random Forest (RF) dan Artificial Neural Networks (ANN).

u U 535
Ua;- u u . s+ S
u u u Y sS
u u ®*o
U .
u Yoy v . c
— - -
1 x v U u Y ; CHE
E u ) “u. -
e u u ““'\-.. Ll c;,..
A = u et
\ g uou u Secc W'y
: FE” U __'zf‘t:"l. HHH
N E 7 M Vhi
© . . 'E J__/’ M HH
(§ Equiprobability P My T
contours s S
\ f}, HH H
/f-i hH P
- Tl F
5 W "/ H F :F r
) w W " -7 FIFF
r E
W B F FE
w ¥ FEp
Wow F
o " E £
e ww E F

Band 1 --->

Feature Space : Distribusi DN bila diplotkan pada 2 sumbu bands yang berbeda



f. Perbandingan Hasil Klasifikasi : Berbagai Metoda

Spalding et al.(2010) Giri et al.(2011) Bunting et al.(2018) Rahadia (2019)
*1997-2003 *1997-2000




Pemantauan Sumberdaya Mangrove

I

Original Area’ (ha);
Estimated at 1800

1 Sumatera 860,000 638,319.48
2 Jawa 173,000 46,019.44
3 Bali Nusra 41,906 34,248.66
4 Kalimantan 945,000 673,762.64
5 Sulawesi 273,000 129,790.77
6 Maluku 232,000 234,558.95
7 Papua 1,650,000 1,400,044.83

Total 4,174,906 (1) 3,112,989(3) 3,156,744.78 (2)

Note : Comparison is difficult due to difference method
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(1) liman et al. (2016); (2) Rahadian (2019) (3) Giri et al. 2015
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in 1,000ha



PROVINSI LUAS (ha) % PROVINSI LUAS (ha) % PROVINSI LUAS (ha) %
NAD 32,452.56 1.03 Kalimantan Barat 156,682.33 4.96 Sulawesi Tengah 33,234.39 1.05
Sumatera Utara 51,496.95 1.63 Kalimantan Tengah 47,677.27 1.51 Sulawesi Tenggara 63,034.70 2.00
Sumatera Barat 19,208.00 0.61 Kalimantan Selatan 79,140.25 2.51 Sulawesi Utara 11,072.51 0.35
Riau 220,384.73 6.98 Kalimantan Timur 216,625.84 6.86 Gorontalo 8,247.25 0.26
Kepulauan Riau 57,916.29 1.83 Kalimantan Utara 173,636.96 5.50 Sulawesi Selatan 10,702.99 0.34
Jambi 10,545.15 0.33 673,762.64 21.34 Sulawesi Barat 3,498.93 0.11
Sumatera Selatan 171,225.67 5.42 129,790.77 4.11
Bangka Belitung 64,723.81 2.05
Bengkulu 2,341.68 0.07
Lampung 8,024.64 0.25
N 638,319.48 20.22 PROVINSI LUAS (ha) %
Cay X Maluku 186,800.87 5.92
i Maluku Utara 47,758.09 1.51
! 234,558.95 7.43
& Wit s,
e - X ,
Sumaterg * t, Kalimantan -
o ' £ Sulawesi >
<aa 3 s # e = =
‘L 7,, //,l » § /' 3
¢ 4 {
‘» ) & Maluku
Jawa ~  Ball-Nusra—
PROVINSI LUAS (ha) %
Jawa Barat 6,570.33 0.21
Banten 2,733.22 0.09 PROVINSI LUAS-(ha) % s
DKI Jakarta 676.81 0.02 Bali 2,056.52 0.07 PROVINSI LUAS (ha) %
Jawa Tengah 11,680.43 0.37 Nusa Tenggara Barat 10,525.91 0.33 Papua 920,786.81 29.17
Jawa Timur 24,358.64 0.77 Nusa Tenggara Timur 21,666.23 0.69 Papua Barat 479,258.02 15.18
46,019.44 1.46 34,248.66 1.08 1,400,044.83 44.35
" 1.500.000
0 250 1000 1.000.000
' i Kjlm!nclcr '
Feenda 500.000 . .
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g. Pemantauan Suhu Permukaan

Kota _
Tangerang




h. Tingkat Kekeruhan pesisir
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i. Analisis Deforestasi

-> Pertanian Tambak, Infrastruktur dan

Populasi (2000-2012)

Dominant land use Qf‘
deforested mangrove
patches in 2012
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”Sbfa;ciz'aflr distribution of increased pel;cferitéigésj of (a) cropland, (b) water (c) built-up areas,

and (d) population density in deforested mangrove areas (Fauzi et al., 2019)

Fauzi, et al. 2019. Contextualizing Mangrove Forest Deforestation in Southeast Asia Using Environmental and Socio-Economic Data Products. Forests 2019, 10, 952; doi:10.3390/f10110952
Giri, C.; Ochieng, E.; Tieszen, L.L.; Zhu, Z.; Singh, A.; Loveland, T.; Duke, N. Status and distribution of mangrove forests of the world using earth observation satellite data. Glob. Ecol. Biogeogr. 2011, 20, 154-159
Richards, Daniel R. and Daniel A. Friess. 2015. “Rates and Drivers of Mangrove Deforestation in Southeast Asia, 2000-2012.” PNAS 113(2):344-349
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