B 2% B SH E K
20084 9

S ¢
JOURNAL OF REMOTE SENSNG

Vol 12 Na 5
Sep, 2008

TEHS: 1007-4619( 2008) 05-0673- 10

]l

M KRR FIE]

RIFE S

20l

S, XL H, EHES, 37 4R, e

(MR RER &N HIFTFAT, b

 E:

100101)

(B0 BT v R P o TR A U 2 A6 5 R T RO g S R LR, el SR R E, SR I T IR SRR

{9 73 23l 73 B vHE AT 9 7 R R A VT B AR BORVRAR, BEE T K BB I B VAN R A IF B B, SR A R R A
TRANAS [7]) 1 AR T7 VA TR A [] 52 3 B8R, D 0 1Ry R M5 9 P B M i T AR I T SRR &5 & B Ik
AR B SN 2 R (KR L, 3R T R B OR A VA I R e a3

KR W E; IR AV R R G
FESES: TP79 XERFRISAD: A

MR K F o TP e i R HARKFH Z
. PR B R M SO IR AL T E B
N BRE A AN =22 4 . H T, NZIEA GEHER] b
Tt . D0, 5 TR EUOR AR 905 0 4 I, 52 )i BR
TR F A5 B, PR 58 9 2 P Ak A2 B A1 T 45
R ROSE .

KHILOK, i KH R A, RRKEE R L%
MCEESIEH B o 3 5 1% R HCRR) B A B N A
JE B, (HAFAEAE TAERK BRI B =S
BABEMSEARZ . BREARRA RIS B fE
BEX TBRZ HEHHYME, R85 AL M4 K
ShA I EAUH, A PR e i 72 K FH R A L Bk
PGSR T BloBr 0 BB T B . JEH A RK
PR R A3t T S 1) KR b A L T TR A% 8 Y S
B VARATIR I BOREH

o A U
K

M 204 60 AR LG, T E Bl B ok
T T R Hb R 56 171 58 J5 %5 1966 4E i & Hi i | 1975
SRR L1976 4 L RE R 1988 4F v —FHk
L 1 72 2 o FUH RE A K K AT LS TR, SER T
A [ Bl A R 5 5 R A 5 o, R S R R R 5
NP 5 Y b 7R K I B SRAR R T EE
M&E . 1966 AbA & KA (Ms) 7 24,

5 HEA: 2008-06-20 1&1T H#A: 2008-07-07
EE RN B (1945—

3§ . Email wei_chengji€@ yahoo can. cn

R RIEIAE 10, MERABHER I E <KH
M ETTRM G BN REERE 7., XedEE
UROHIASE P L 28 M 78 K A . 28 250 K X
BT 174N FE, B E RN B PR B Y
RIF 5 BT A0 1 J5 5 i Bk 4 BT 9 BT 0 R BN B R
HSER T G R A MY A gk TR R
gk mEyh VB Kk e AR R
12 25000L8 461 )OI P, i et 78 935 () PR dd i A K
A EA TR IR TR . 19759 i R,
MR 15 Hh 72 91 25 18 BOR FH W & 715 5 &5 50 ik
TRUTAE .

1976-07-28 M s7. 8 JH L= AT — NMAF B &R
PPN N T v e 2 7 7 N 1
rh g 2% Bt SRR R e HEAT KA K BG4 RO A
g, PO SR I . B A B S K
(X 27 B R AN OO RO (AL A IR
firssg . R R o E R B JE K2 R
ST A ] T R RS 2R B 106181, Bt
ZLANIESS AR B 57008, A 10 10000F0 1: 25000
LB R R R o R s . N A A
AU THEELL B BRI I R R MR
Adrdk TR K FEEERE . b EBER
Hh PR RL 7 5 BRI 50 0T OO ek B R TR
Bl T 1050 )7 B R Gt i b X T 2 1%
W ot R b [ D7 2 2 T D v i i X
TEBIWT R AT D, o RS B b Bk A2 5 B et

), o WHEAL BRSO . PSR IR BRI K E S AN A . KRR 102, R T #



674 O

¥ 4R A 12%

FT S g EOR Y U RS B ROT R T R
XL LEAMEA R SRR /AT, RIS D40 Hh )= 78 o5
N RES MR W 2 A ) b AR 6 ) IR ) B
fiE o IXLER IR O R TR RO S AN LT
R E R AL T o> B AR AR, o4 LK HY
FERFFT R N AL S SR s R

Jrke, v R 2 E R g N ATF 9 BT 5 B 3R B R
JRG TR DA RAL G AR, LURE JREg 1L
W Ik SRR A, PR T “HuE K F R R
A VTG S IR G B P o 71K <\ T 7 B X R I
S e T GO F A B R AT R AR AT ) B
G T MR BRI R FHE B IR 4 2K o Yibr it
MEFRGHATEY . BRI TE GZH T,
T I AHUAS 5 2050 A R 2 4% 2k P it 2F B
X FEAH T b T A 0 % 2 A — TSt
J&, BeRiRE 10650 R, b E R AR VA,
H AR I FE RN B2 T 24t

b SR 2O G 2 T AEEEREAR
(R Je, el 2 i oy R R B 3 A R L EE Ak
PRHAR ) R R, 45 1578 K AG A5 BIRIUR A4 T HRA
PEARAK . 1999-09-21 P E S R E KA Ms 7.6
YmFIHL R . BRI S T O D b R A AR R R
WP Ty EE s | A EREER
B0 B B M 1 T S SRRl b, &3 3 B AT R
e ) 23 R T R K AR A A ISR R A5 S,
e SRR G vh 2 BRE F (A E e b, M 2R A
AL RE 2 s R 28 2 . X Tk AE P [ 2003-02-24
(BT RN —E 4 M s 8 2% 3 7 i 57 1) 1 25 V1A
H S B  FAEE B kR

I i, bR K R SN 5 0 2 i1 B B R
FBOCH 863 THKIM Bt By, AT 4d 223X R H B &
WEEEA BRI EERE N, R T2 IR G M E
A 5T B SR Ry s

2004-12-26 E[1EJE V5 W 75 7] 25 it B v b g 3k
KA M 9 02 s YR, 51 & B K B0 B VE i .
BRSBTS S Y FH T o 5 B i /s T ) 4
P& (DMC, D isaster M onitoring Constellation ) X} Wi
FOBERAT T HEIMIPAE T L T B G P sz
JERE 5 IS SOtk AR IR, TR T R ACE
SRR PHNT GHAR Gk, SEIRSE gl A
TP VT4

S )L TR JE, BEEE R R RE K R
H k50, BB BUE F 5 BN EARAE T E A
SCRAGRY B . TS AR 220 oK N 4R T 2 R S

BRZEI0 AT M s 040 AR ) 9 3 I & VE A
RO T BORGREEA S I 51 .

2 BEEEORIRETO) N H R K EAF B

T REbR

2008-5-12- 14 284y, H [ PU )11 44 B ELi
KM 8 OZRFRHTE . 751X S 20 %), BB
N\ B3 TRGHER PR BB AR, S0 ) 1| b 72 (X1 K A AT
I 5 PE A, A 5% HB 1T 42 ft PR BRI ok
HeH

PO M s8 O HIRE KA I, S IX kb K E 1
GIEG) ot TR B A VT AN (0 S B . AR LUAE (5K
BE, R BB EHG A T SAS T TR H N A
FHARFR: (D&RERE T 228 BB BT
KRG = B ) M PR S I, A48 22 TH R A F 57
ZEREIRE VT2 DA A% s A d SR (0 (R S R
ARG [ ARG R FE B . BEAb, 7 )2 () 1 2R 0l
I T RE LB S A JRR I 5 = 1 P RE 1 e
FAHH R P ], et M R sl ok 59 1 B S br ik . &
S BT B 10 3 P A0 2 L, LA R 08 T Ak,
H I RE BV VR I E B ARG . (2) %K E .
FALEE Johsot OB TR R B3 R g EE AR
UL AR T B P FRL S AR L3 4 4 38 TR
ARG MK RGE T KB EM T IRIAE N . X
SCRISTYME A A BT RE AR, ot R B
WRUK, AN RS RS A AR EERI, L
B IRRE FE FAR SR SR A — B . B S DR SR R E
FBRIR BB A B A 72 i 2 W0 M 75 2 3 K] 4 1) 2 4K
W (3)AM Bkl MR ETHKEY fid J8
B Ak TR R IR SRR L X I A A it X R
KEARIEK G N AE R A REZENER.
(HHFEWTE R LS 91 ER B DR AR A
FREEG MR F . Xk FE A HEA A
TR BRI E . (5) bR 37 g 3 2 1 2]
WEIR IR KR RIS B KK B A
BRI K F . IR K A I 4 38 R bl HE RE K
ABENTEEMMGT: . X ST AR A E HE W
o DX E 9 [X 2 U b 7 B 11 e - B

DAY, X ST RS K 55 Fia b s 22 2E N Hh 7R KX
SEHB R A . WA AR X Ay PO R ER A, $5 T ok
Wt i 25 6 70 S MU RE VR A . B BRI 1 A )
AT DURRHE LA L ST P 75 B HLAR AR, SR AN [R5 43
HEZFIAN R 25 0] 23 2 50, J8 ek B B s Ak 3 A
FITE A A7 IR U 7R K AR bR . 28K R — I A



7 540 BB A PO KRR =

S B A 5 VA 675

DL HE AR ) 152 1) 78 345 5L AT DLUE i Hb 7% /1 S 2
TR BB 1) K 5 58 28 e v Rl 4503 R0 AR A A
BARAZ R &WU\%J@’E‘ZE@E#J@&
BEEE, plin s £t MEIENE &, #1744

*ﬁf’fﬁﬁﬂ% &S RS, RATH ﬁiﬁﬁTﬁJ@.
B EEE, AATGE RN EEE R

3 0N M R T SO PP A S R

MEB TR RT LA s 52 B I 38 JOR 2 PP A E AT
PR b A — A R 2 A 1 R B B R
Wistr . A T MR REAR T )5, = H &
ST M 1) 30 Pl R T A AT S
2 AR AU P ) T 38 KR L i) B[R] iz
ITHESE .

. B iR TAEHiR
SESTRE: BRI S
SO M S8 O 2% M 7 3 A6 7 54 DAL R0 25 9P £ L {
o 208 [ 4 3 R 0 [ PR A A AR A5 LU, L o i J ﬁ@%@% e
T
GISHIARMINH, T8 Be—AN 5l 0 5= 55 H fr i 2 oAl e Tk T
N N B ) uis T
(HARRRE . AIE: BB G EIE L ™ EHR S j“
SR GEt GEfL e BRI T G T MESE G | |—
PO PG~ R H bR (B 1) . 7 AT A5 AR
SESRREFE RS
I H St I 46 LR !
' ey CrEs e
wrE—ry—
m@ﬁ%&ﬁﬂ& ey ! O
Ak - B HSARE FOMBUE VA AR R
JUTATE ] BEEGhEE G hm ] tF LA a $¢E
o HABTE R
- Yo E I R —
R BRERMA SREME | o —
i + R S I pp—
MEHHIERG  ~—  HfbWERE& bl
{ B2 R R EECRLS TA RRE AE 2
SRR EIOUENE 57| GIS+GPSEI Fig.2 Cooperative frane for ranote sensing data
VNN 5 R : flow and workflow forW enchuan earthquake
-3 ¥ 3 Vs o7 B Sl hE= o= Ny v
Rl %R el |®] | % 45T 52 O IR R Y LS 103 P
Bzl |5 (5 (=] |= O, 7 A S BRI A0SR 7 VA DA R
5 - e : l; 'f e v P b2 X2 =3
# * * e ke K2, SR 345 B TR .
5T A TR ST A
* HI TR R
Se——— B P
I E s | |REEERE | R [ |
"4
PEM bR U BB R A L AL S 2 SR AR -

!

R

!

iR

L)1 M 5 8 S 2 1P A B AR B R IR AR
Fig. 1 Assessment flow forW enchuan earthquake

based ranote sensing

T G | [ 75y
pEa || s | | eagT | U | 2K
R | R FiEE ;;g ﬁéﬁ

K 3 e E s B
Fig.3 Damage nfomation extraction forW enchuan

Quake based on remote sensing



676 O

¥ 4R A 12%

4 P01 Hb RE 18 S A PR AL K A [F] B
B R

O M RE R AE 5, 56 I Uk b 78 55 1R 4 2K 4y
S (1) R B A VT AL 20 ) O 31 RE X 32 KA ) A [
Oy R ANEM AT B RS . RAEAS A
TE B AL AT B LA 245 CBERS
02B, Beijing-1/N AL, 48 F 25 Fomosat2 ALOS
ETM /TM, ASTER, SPOT3 RS P5/P6 W orldview,
Ikonos Quickbird KH-II, DL A Hy ik B A E K — 5
RS-1, TerraSAR, Cosno-skymed RADARSAT,
ENV ISAT ASAR %5 20 £ Fi T A2 3 B 54, o=
ADS4Q PG LR R I8, Z 1A CCD AL LA &
MUERBOEHIE LIDAR 5508 . 45 6 5011 FF KH A&
T AR R RN R R D 0T A T A S VR A 1 R
K, 75 R AR @ B X S Ah7E 2 5 28 5 R )
(R ATAT o AT At L, 0 B B3 2 ST il b 7% 9 5 119
TR 5 VPl . IS IR AR AT BLA g o R L

BB
4.1 WRBRWEERSN

BN M s8. O RE R AE 5, ot b S AL 35 15 5t
75 T AT 9T, A5 Bh 0 3th 78 % AR JEL IR 1) ) 2 i
FE . REH VN A VAL T S A 1 SN T AR S B
EMIE Y R, ERRA A 7 P, 85
K, BT J oK X435 1) 2 M 40 i R R 8 1L AL TR
Beijing-1"5/h AL 32m Z¥ W] 73 #¥ 2, 600km M FE (1)
2B (4% 523—605mm; 41 630—690mm; T 41 4k
774—900nm )& BHF B B AL KGR, ST H i # ik
ERMSNTERE S . AT HE X Beijing- 145
/N TR R M o A 3R B O MR R AR A K
500km, FEZT 60km [¥] % 1] 1L W 2445 A4 K 600km,
T4 SOkm R 7] — NI WA AS B . BTl
W 2R 2 ) 1 R X ) 4 R 2R, A BRI AR
B BRSO RS RS RIE R R, B T ) AR
A 7 IR, A 1% W7 54 5 B BR300 e 1 7 A 3 90
3. e LEEB eI LA H, 5 e LR I
ATATL S £ 77 [a) () [R5 IR0 25, 918 st 4l e
I Ly BT 3R ) 3 A B G I N BT B DI R . T
L2y 3 B B Tl W 2 (R B ) e
F5 b NI 2 (b gl ) R —EK B (i
FLVA N . XK M s8 OZ% 5 55 it & AEAE TP ST 241K
WeFs —db W 2 b, AR PSR K oy B 45 R, A “IX
JIFERS T B a8 EIT G Ak 34, 4 E HAL K

ANTE R IHGE, 7T LS <) HRE IR R
PU R Ll M 7R K, S5 2 BB 1) A% s, L AR gk B
M s8. 0%, #l i X M FE ZU B R B 111 7, X Rk
IVAE T M= (oA R W 1T Ll 3 ) ARG )
AR RIETE (B 4) .

4.2 BEERAFEBRREFHIRR S

5 R SRR R 26 (K 23 BT G o, X T PP Al st
I A M B T R A L AR, R
FRIFBNWEZKYE . 7R R R E,
I ANBEK . PONMRR G, HK X H3E B
ANIE THAE Bt 4 50 W, 72 SR I SR K B I R
A ERRER N B N K DCAR A, KB A
DUREHE ® . RJEH 2RI AIRIX S — =
PR R IE AR 1AL A AT HE 201 Bk
FHAIVOE . B A, R R TR 2 e 1224
X, B HEAT A SR S (0 8010 R R SR 1 452
SR o AT, A0 A2 AR R B JBURT AL G A B AT
%, FEREAR B KB A d B TRE AT ) 2 0 2R
B 7K 20 R SURT 8T 3 AR TR ) 32 KA DL AT
FAVEAY . RS, s 18] 23 R (R 2 0 22 18 K
BGMDEEE, MO e JEE BE 28
H N SRR T 55 B 7 i B 2R I (B 45 5
RREAT T AR AT, B DA B35 e 3 1
rik 85% (Kl 5(a) A adb) I Bz &, K 5
(b) A RS HER AT AR AT AL Bk s 2
TSR A5 3 A B, e rp 2L (0 A B 1 8 23 DA K i
AEIERK GG R, FAbB A E s 5 R ) . XLEf itk
I 1) 47 RBOK AR T AT TR

4.3 FMREREXERENE L TERRM
AE

PO RE R AL . e ] iy 3
W2 T RIS B Ak, B 2 5 2% 0 5t 4
FEJ RN DAy RBEAE (Y Ao A e IR B, 843 b 7o UL 3 21
Kb SR AT AN B, X TR 1T Ll e 2 e 22 i R R IR
MR PR R JORE . DO M R A K X A I K E
N ICRA K ENR A7 H . = 5] R B LT
(I 3 S0 A A A T B R, SR
T A EWMA TR . NI HEE KX,
H1 9 3 S5 7 1 K T B TE T T B AR 22 B TR W, )
TN N H N i N 7 A 1 BB AT =7 S U
A ARCBOR R A T S ZET, b R 5L B
YR IETL, TE R TEW, WKW v T e ek 2, 1%



5 54

BB A PO KRR =

TR A S VRN 677

(s A TR 1 R R 8 T 5 J o 50t e B 5 7l A SR i, = 1

Bk

e A

7

o MRS R200845 A 120
LA R [ R HE AR 2 i R
o AT EARAMII e ANy
® B AT7.0MRE

— A
— EMHR
i
2 ki
JES=STIR S

0 T B N e A B A TS0, AR 2 5 180 T )

Kl 4 Beijing- 1/ TR 501 Hb s Wb 5 Ry 3 75 s5¢ 49 A

Fig.4 Geological structure and environm ent background forW enchuan earthquake based Beijing-1 m icrosatellite

Dt . RIEE 2K, MU &m A 3R
T L PR I 3 R 5L HE T I, DA PR A5 R 1)
A RERTIRS  IX R K X A F A o R K L HE 2
M A IR . IR 1 2 S5 BT AR, JF
S RRIERTT . B, RS OLEZEW], R T2
MIERTFBOET T 102 REsh&EN (K 6 B 7),

DURCIFEAE BT IR 5K L MBS e R, 3Rt T A

4.4 RIFFERREERMFEHFEN R

PN S K Jm T A 7 B AT B T I &
MEN SZGE AHPRFFE. XL 54077
T 175 3 7R SR ARAE VRGN K R o, I DAX SRR
N SR bR 5= BB I PRAS AR R, 5 2% 58 A
WRERIE LR . LUERR A, “DUIBhE "N, &
T I D8 B A0 FLIBT T SR O, R Y 7= i 40 Bk IR i 2



678 U S 125

(B AU o [ B2 e B s N T BIF ST 2008-05-22 45k )
Pl 5 DU 1A b ) B3 1 R I 43 A
(a) e b B ALA R 15 () 2T BUbRa A DO AR S5 R 31, S A 34 5355,
(0) 120 b5 R B I, 20 O 180 5 A S SR 0 M e e 053 (o) Bl e SRR AR 42
Fig.5 Beichuan disastermonitoring based aithome m age
(a) the aibome mage of Beichuary (b) red regions are non-dan aged buildings and the others w ere dan aged

(¢) I: danaged by landslide secondary disaster 2 dan aged by the earthquake directly (d) broken bridge in Beichuan

(B thAb T EE 7 45 B PR A T4 4L )
6 KA 5 B ) L 5K L MR T R B R S X L
(a) 2006-05-144% T 275 8m Z G E4; (b)2008-05- 144 T —*5 8m Z 61 KR

Fig. 6 Monioring T angjiashan quake lake in Beichuan caused by large landslide based on ramote sensing
(‘a) pre-earthquake Fomosat:2 M'S inage( 2006-05-14); (b) post-earthquake( 2008-05-14)



BB A PO KRR =

TR A S VRN 679

WAL A S A == R SRR

(Bl o Ry BEE N RS0 2008-05-22 i £ )
K7 REE B BUE R BN B E
Fig. 7 Tangjiashan quake lake caused by large landslide

based aibome ramote sensing

RS, O B DR R A A R A i B
BB G DLREAT VRN R e 1 e AL E B S 7
B, 15 20 TRAN I I 1 SRl RER, 4R 8.

9t~ (Bl 8430 )1 Mg U X b )1 3= T 1 i BH
TR K A & SRR, TR 9 g R I L i AT
WERHMT R AR, I 5( ) A b5 )2 R I, K 5
(d)RAENIF R R ) -

FRYGIE AT B MR "H KX E S5 EE
F44 T8, Bl BH T $53 58 1) 3 % v B I R K1)
29 56% . H%PHMWTH R R B il 4 A 2Fh AL T R
RELIT, {H 2 40155, a0l B A B AN, 2% 1 40 0 v B
I gk e 2 B i B o A L T 4 B i B K
(1) 68 20% . TEPXIASAE LA E, WLME R T8, H
PARERELE, Sk, EATIE A R B B, o b B M
TSR BB 31 80% .

WS e i ErE S @ R R
Sy Bt o K11 B W 45 B¢ i B SR IR A AR A U 4
A, FEAEDIALE: 3024801 BB K
F—A A B, 213 [ 18 301 B85 13 1V —8i s
B 213 E SN2 — %8 B gE, 317 EEH A
B L FE TR .

DL 445 B B B 91X Hb J5 2 B W 453 5500 B
BT E B . XL E S B, A — ML
R Rl A DAY 3 R JEL T 33 X 108 3% 3 ol P 453 586 T
e, BT I, R AR AR B SN ER LN —&
A PR B SR L™, T 3L K LA AR R R A
T B R 105848 E S0, X BLIE B 11
P LB Bk 8L 3% . i heh H T IX B B
0P B 57 L S 1 RS A AR B IR 45

(BUE AR T 5 om 2O, bt BB TT 4R B EARATRRA w4245 )
P8 301 i R 9 DX b 1] 1 A B B e & R 1

Fig. 8 Damagemonitoring of Beichuan high way inW enchuan quake based on fom osat-2



680 K

o123

(BRI v [ o2 o 388 SN JH BT S BT 2008-05- 22418k )
Bl O MR B R X IS It A T A BEL DT St 2R 5
L e S BN AR IT 2 2 W P ECH DU Tk 2 i BOARE L
Fig.9 Broken transportation aithome mage caused by W enchuan quake

I: Broken Bridge 2. Road danaged more than 1km

5 RHEERIHEL N A EGES

PO R A S, R EIRIT 20 3% 12 Bk,
[ SRR A R e B U e A KR
HOE KRR R W HEKMERE 25T
e TR VIR A VP AL . 01 MR A A5 R R A
o I IR A VPAl P A 2 SRS

A5, B BRI AW A R S i, 1R
JNEIE O VA SR MR A 2 K kR . iR
R SR A R R AR 25 OR M 2 K B A B RO A, A
H B B0 3= PRI HI G DUOKR T, BRI EAR I &
PR HLRR KA IR 75 2 18 LU JLAS T3 T A R

()38 EEF R R . B AWK S P
PR RBN RN 7= T 18 BOAE YRR B 12 2k
PR PR T Im, BFAE R PR EH
B TRERNYE L . BREUROL T, R w2 PR
BEZGA TR EFERE LR — ML P M .
FEAR R — B S, 022 4853 (0 ks R A AN RE
F R DEZGIEA. MEERERERFR
IBRE P oLy H 2

(2)ZEANEE B B . O T MR e IR PR e
R RBEVER TAENARAE R R R 2T . =2

R DK K EE A8 RV 40 P e 350 ity 0 P 2 P T O
FIERISE R G, S BUX AL, Je X s R
PRI A JE B BRI (DEM A5 SR P
R NO A IR B R 3 a2 TR Ak
2Bt Kt S R M K, TE A R IE R
i A HL A B I T SR SR, P SE R S R B
BORE; HERY PSS BOR RE AT KBRS

(3) 5 T (1 3E AR YU BOAR . “BCHRE
Ja, AT R, AR R BRI 9
) S0 2 SRy e ]t R R L R R SRR R T A K
JFEEEREGSN SHNRERL . SREF
(BB PR TR A, B LA Skt 73 17 0 2Rtk . (X
Sl o R T UM BRI BA B K R e ), OF
R R 4 JE IR A

(4)RFFELRANAZBALE A o K
DK, mH A R AN T HAUA BRI . Ik
RIET mEHE BN LA RS, HIEA e
KA S H R R EF A A ANLAS A e
AR

(5)FERE TR V-G U7 M, 72 Ja i K X BL37
F10) = ¢ 3 % L Kb B A 43 B R 1 e
AU, L3S 8 B TE = T K Al 5 K A 2
BE— 2B I NRA N L, JE A4 AR A3



®S

i

BB 55 PO R = 3%

+

B A 5 VP 681

Bl ASChERERLRES, SRAM

WTREEE WA, I T CEB L, AR . &
WS A SO AR R TAE (38 AL R 3 Rl A &
FHTFU LI AL B AL 5 R, R (3 BT A
Helia A <AL

S ik (References)

L

[2]

[3]

[ 4]

[5]

[=67]

[ 8]

Liu JH, Yang JF, WeiC J etal Acquisition of Earthquake
Danage Infomation Based on Remote Sensing Technology

H istory, Current Siwation and Trend [ J]. Journal of Nawral
Disasters 2004 13(5): 46—52 [MIRR AL, 4 &2 0, B0 AP
FEEERBEERNE A JRFER [J], BAK
FEAR, 2004 13(5): 46—52 ]

LiuH X Danage of Tangshan Earthquake[M ]. Beijing Press
of Earthquake 1985 [XIMksE. I RKHLZEZEE M. dbut:

M7= A, 1985

Chen X I, WeiC J Quick Danage A ssessnent and D isaster
ReliefDecision of Earthquake D isasters Based on A erial Ranote
Sensing[M |. Beijing Science Press 1995 [ FRs%&, 1.

B RE T PR 25 R AR AR L DRI VT AN B R PSR M. et

Bha A, 1995 ]

Zhu B Q. Wei C J Zhang Y Z The Quick Extracting of
Earthquake D isaster Dala by A erial Remote Sensing Survey[ J].

1998 7(1): 34—39 [4 i ),

BURHY, SRR . 20 1R R K A B PR AR I [ ]

BARK EFIR, 1998 7(1): 34—39 |

WeiC ] ZhangY Z Zhu B Q, et al Application of Renote

Journal of Nawral D isasters

Sensing and G IS Techniques in Producing Earthquake Isoseism al
[ J1. Journal of NamralD isasters 1996 5(3): 18—28 [ZhAk
By, SRR, R IEAE. MRS R NEBIR Y GBIk
PR AR [ J]. BARKEFIR, 1996 5(3): 18—28 |
WeiCJ] LuY I, Wang S X. Monitoring and Evaluation of
“9 21” Earthquake Damage i Nantow Taivan Based on
Reanote Sensing[ A]. Remote Sensing in China [ C]. Beijing
Press of Earthquake 2000 [ZLFY, X, FiHr. &5/
B 217 R TR H DR KW ITAL [A], 3B AE
[C]. Jbat: MR th Rt 2000 |

WangX Q, MiaoC G, WeiC J etal TheExtraction of Seism ic
Danage fran Ranote Sensing Inages A Case Study of Bachu-
JiashiEarthquake with Ms= 6@ 8 Occurred on Feh 24 2003

[ J]1. Earth Science Frontiers 2003 10( suppl): 285—29L
[EBRTT, SN, BRI A5, 5 T PR S iU 5T —— LA

20034F 2] 24 H L4~ 6 84t i Bl [ 1], 3 iy
%, 2003 10( suppl): 285—29L |

Lun JH, Yang JE Qi XW. Iagery Region AnalyzingM ethod
of Utban Building’ s Earthquake Damage a Cam parative Study

with Pomt Characteristics-Based Criterion A pproaches [ J].

[91]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Journal of Namral D isasters 2004 13(5): 149—156 [Hi%
L, Mg, 228 5. ITT by R R T B DX U0 i - R AIE
FUPESEL W0 UL [ D], B AR SCE ¥ 4R, 2004 13(5):
149—156 |

Zhang J F, Xie L I, Tao X X Pattem Analysis of Remote
Sensing Inagery for Same Typical Earthquake Danages[ J].
Journal of Nawral D isasters 2001, 10(2): 89—93 [5Kit &,
WAL, FAELH. BUME E RGBT [ ] BAK
F224, 2001, 10(2): 89—95 |

Zhang J ¥, Xie L I, Tao X X Change Detection of Ranote
Building
Application m Seim ic D isaster Assesament[ J]|. Journal of
NamralD isasters 2002 11(2): 59—64 [k, WL 7, K
SLH. AR TR AR R AR 5 R E VR (D] A
SRICEZE, 2002 11(2): 59—64 ]

LuY L WeiCJ] WuX B etal Monitoring and A ssessn ent

Sensing Image for Earthquake-D an aged and Iis

for the T sunam 1D isaster of Indian O cean by Remote Sensing A
Case Study in A ceh Province of Indonesial J]. Journal of Renote
Sensin, 2003 9(4): 494—497 [XIF b, BB, e ok
GBIV EE VA O TR R R T 5 DR AL ——LAED B JE 1Y TR S
BRI ). AR, 2005 9(4): 494—497. |

Li P Tao X X, Yan S J 3S-based Quick Evaliation of
Earthquake Dam age[ J]. Journal of N atural D isasters 2007, 16
(3): 109—113 [, P S0, Ui, ST 3SH A&
FEPHEAY [ 1], FAR K T3], 2007, 16(3): 109—113 ]
Estrada M, MatsuokaM, YamazakiF. Use of Landsal mages
for the Identification of D am age due to the 1999 Kocaeli Tuikey
Earthquake[ A]. Proceedings of the 21st Asian Conference on
Ranote Sensing[ C], 2000 2 1185—1190Q

Ganba P, Houshmand B. D igital Surface M odels and Building
Extractior A Camparison of IFSAR and LIDAR Data[ A ]. IEEE
Transactions on International Geoscience and Ranote Sensing,
2000, 66(7): 1959—1967

Hasegava H, Yamazaki F, M atsuoka M,
Building D am age due to the 1995 H yogoken—N anbu E arthquake
fran A erial HDTV ages[ A |.

et al. Extraction of
Processing of A sian—Pacific
Symposim on stuctural Reliability and its A pplication NCREE
[C]. 1999

Inanaga A, Tanaka § TakeuchiS et al Remole Sesing Dala
for Investigation of Earthquake D isaster [ A]. Proc of the 21st
Annual Conf of the Ranole Sensing Society[ C], 1995

Koga K, M ura F, Nozava M. Iage Analysis for Danage
Estmation of Building due to Earthquake[ A]. Proceedings of
the 3rd Sym posium on theM itigation of U tban D isasters by N ear-
Field Earthquakes[ C], 1998

Chion I, AndreG. Damage A ssessnentU sing H igh R esolution
Satellite lnagery Application to 2001 Bhuj India Earthquake
[A]. 7th US National Conference on Earthquake Engineering
Boston, USA, 2002



682 B ¥ R ¥ o12%

Investigation and A ssessm ent of Dam age in Earthquake
W enchuan Sichuan Quake Based on Rem ote Sensing

WEICheng-jig LIU Ya-lan WANG Shixin ZHANG Lirfu HUANG X iao-xia
(Institute of Ranote Sensing App lications Chinese A cadany of Sciences Beijing 100101 China )

Abstract  Earthquake is one of the most destuctive natural disasters m China For a long ting vestigation of
earthquake danage has been based on field surveys but disadvantages of this means such as huge workload low
efficiency toomuch expense and un-visualized mfomation make it not practical However ramote sensing technique
can provide a rapid and effective approach for quick mvestigation and assessnent of earthquake danage owning to its
characteristics of objectivity real-tme and macro-scope view.

The history of mvestigation and assessnent of earthquake damage based on remote sensing m China Smcemid of
1960s nstitutes and depariments of Chinese A cadeny of Sciences have done a lot ofwork on quake damage nvestigation
and assessment and accunulated rich experience A erial photography was carred out for X ngtai quake i 1966 H aicheng
earthquake n 1975 Tangshan quake m 1976 and Lancang-Gengna earthquake in 1988 and the mom itoring and m app ing
for earthquake dan age were accanplished i different scales A 1l of these achievaments provided inportant scientific basis
for decisionmak ing of the earthquake relief and reconstruction W ith the development of ranote sensing technique for
decades this technology supplies technical support and priori know ledge for the nvestigation and assessn ent of W enchuan
quake dam age

There occurred open ended R ichter & 0 scale earthquake i the county of W enchuan  Sichuan province on M ay 12",
2008 which has caused huge destructive losses In thigs the ranote sensing technique is used to nvestigate and paper
assess the simation of the earthquake danage There are five classes of features which can be mterpreted according to the
ranote sensing mageries (1) the danage degree of buildings lke civilian hanes factories schools hospitals and so
on which is related to the safety of hunan life and property directly (2) the danage degree of structures such as
television towers chmneys oil tanks power houses and etc, which can mndicate the mtensity of the earthquake
(3) the danage degree of the lifeling for exanple the highway railvay bridge power and canmunication supply,
which are very mportant for disaster relief and hunan’s life after the earthquake (4) the field disasters of earthquake
such as landslides debris flavs ground fissures (5) the secondary disasters caused by field disasters lke quake lakes
an ission of ham ful gases All of these five classes of features are the main data for detem nating the ntensity of
earthquake and the degree of danage The features can be obtamed according to different spectral and spatial resolution of
ranote sensing mageries through inage processing and mnterpretation methods Besides other kinds of data can also be
mported for assistant nterpretation Thework flow includes ranote sensing inage processing humanmachine nteractive
classification, location qualitative and quantitative mfom ation extraction, G IS-support assessn ent of earthquake dam age
mapp ing of dan aged ob jects

In this study the radar inages are used Due to the bad weather after the earthquake and the optical ramote sensing
cannot get useful mfomation As a resulf the allweather radar sensor can provide lots of mfomation and the Im spatial
resolution radar mages have played an mportant role n the mvestigation Certainly the optical ranote sensing i ageries
also played an mportant ole Using kinds of ramote sensing mages the abundace of landslides collapse debris flows
the rate of building danages the simation of quake lakes and road damage are mnterpreted

In conclusion ranote sensing technique can play an mportant role n the investigation and assessn ent of earthquake
damage Of coursg reamote sensing application m W enChuan quake shows sane shortcan ngs and itmay be mproved
and developed i five aspects as follaws (1) It is mportant to select inageries and high spatial resolution m ageries are
significant (2) The basic database is needed to be built (3) Quick mterpretation techniques should be developed (4)
It is more practical to use hum an-canputer nteractive nterpretation extract earthquake mfomation (5) In nvestigation
of earthquake danages data process techniques of 3D rebuild w ill quickly be developed and ranote sensing GIS and GPS
techniques w ill be canbned and applied to the mvestigations n w ider and higher level
Key words W enchuan quake earthquake disaster ranote sensing momitoring and assessment earthquake disaster

ranote sensing trends





