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Measurement Model of City Light Distribution for the Estimation of Earthquake
Damage Potential using DMSP/OLS night-time imagery
— Application for Population Estimation —
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In this paper, we propose a method to estimate the distribution of Human Activity as the Earthquake Damage
Potential using DMSP/OLS (Defense Meteorological Satellite Program/ Optical Linescan System) night-time im-
agery which capture city lights reflecting extent of human activity, incidentally. Since original task of DMSP satel-
lites is to monitor cloud distribution clearly, intensity and location of city light captured in night-time imagery are af-
fected by various factors such as gain control along moon phase, clouds, lightening and noises. We propose a methed
to extract stable city light statistically using time-series data of night-time imagery and examine how the extracted
city lights correspond to distribution of population as one of the damage potentials.
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25%fE /R : POPys =0.0005 « DN*"' + 1.0 (r’=0.56) [4-d]

5% A : POPs =0.2978 - DN*®*™® + 1.0 (r’=0.06) [4-¢]
DN : JIEWRETF Mz E S HAEMRE
POP, : % DN {Z BT B x%fHADAD

ZheooREAWBRZ LITLY, HBXDHE MR
ENBIKRA YV 2DBRAODERERIIZHETES.
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6. SHRORME

FRX T, BEFED DMSP M FTHRERY S 0O
MHFEEORELERTH L L bIZ, RERICESLKE
TXHHEE RERETN) 2BRLE. SLIHE
METFIMIESS RS & RCCL OBHEAD L D%t
RESR%E 3 Ay VB TRIEL, #tOREE
i, BEAOQET G2, WERS, LFAmsRL W
of, BEOEELELRENBEBELTWE D LEL
bhd. S%i%, BFEETHER, T3EEH, B,
10m Ay vatFIAEVoEBEAQUADA Y2
Bipk & OREBRERIEL, HAWMPNMERLDL S
BREHORELERT IO, EED T LHERD
3.

235

ABFRBITIZ D 7 - TITBRHKEY REHRTZE S R
7 L (AGROPEDIA) B MK EMHRERT —F N— RV R
7 A(SIDaB)?> DMSP/OLSLevell 5—# %#Ff8 & TW
7=72v =, ¥E7-, DMSP/OLS Level 1| F—&# DAy
—¥avilid, XEEBERERKBHMRMET —5 &
UE—LBHEL TV W T 75 AREO LRI R &
BTV We, ZZiEHEERT
iz
()L, MREDHIHMABFHFRETCHRASNS, b
AV EERMEBCARNEhE LI T LITRW. LR
¥, DMSPHF2XMABH EDNH MK P 2 HMOH IR tick
WCHBHETCHER L LT 5. DMSP # R KEBRIEHHE
1029 T1E, 4HMTI4118ATI0T, RN HLH Y
1 EHEL 283X DMSP 2K P OE EICFERT,
KRPIIPRL LAt ML AT 14AROEEROBE D 15
AEOEHEROEBIOVWTHICHABERS. 0L, i
ROBEGANN DMSP HEOBHBM DS L 2o Tz
, WMBELEDHSHADH RS & DMSP #HE OHHE IXEN
REIZAZEThTwL., T4abb, MBELOD DA
T AHHRHHORFALAMPICELT I LTS,
(2)RCCL iX, 199643 H 19~24 H, 19974 1 A 6~14 H, FIF
2A38~12 HOH 25 BHOF— 2 biERENf.
O 3 RIMBMIR A » &2 EBHESMORNERETF AL LT
RCCL ##Y v FOMBRBMEY Figl2 io7¥. EFRHRN 3 K
Ayva, HREBHEXITOSY) v FERT. 3KRAy V=
A DIIREE DNARIBHRDHBIY v F 1, 2, 3, 4 OXKE
DN;, DN;, DNy, DNy ZAWTKRDO L S IcHR L 7.

DN, = 0.25 * DN, + 0.5 * DN;+ 0.25 * DN5s+0.5 * DN, [5]

H——+H

45

Fig12 ¥ 3 RiBEMIEAYS 2 LMB RS TROT)E DL
AR
(HRCCL D& ¥ 7 B ADIHITTRIC & o THEMNZ L OME (K
HEEICERRTEREATHD.
R=DN"* X 10" (watts/em®/st/ u m) [6]
RJUHIREE, DN:RCCL DY 7 BNl
—FH4D|RBIHPEREFADELC I EAOMIL, &FE
FAREAREGT CRESAEEROEHETH S, DA
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EOHMMEL RT3, £oT 2 2OERIBVTEZ A
ERAHLL S, UEOREOBENRE LV LIXB OV,
T, 2 o0EBTCE I ELVEORY S 2HOBELR RS,
Fig9, 10, 11 PO/ 5 70OERMICIE, FEBOY 7L {EET
R Lo T 0.0~1.0 ITHE{L L2 v /..

8§=(DN — DNun)” (DN — DNe)  [7)
SEBELEIh/H, DNEFEROYZENAH, DNon&ERO
Y7 EAEDFKE, DNep B ERO 2 AR OR/IME
(5)NOAA/NGDC %, DMSP/OLS Ef@ % #f Rl - BB, &
Y-DfE, BREET NV EMBERGT— 726 HHtHEE
HEL, 1 2= 30BDAE 0.9kmX# 0.9km)D 2 v ¥ =iz f
EBPHEEIC L o TV AV /L, F—FiRtEIFoTW
3. AR TIX, 2O NGDC D¥Fasr—vay-7as/5h
R LT WL E, SIDaB H#BELTHELVWE
DMSP/OLS Levell F—F DYt us—a izflA LT3,
NGDC D7 N Y XA L EDVFusr— a vy OREIL, FI2
o TRBENERT, 1 ©2¥L, FI4 DBET, X
ZENTHD T LERBEESN T D(Elvidge et al. (1995)'7, /M@
il (2001)'9).
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