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ABSTRACT

Based on the research on the application of HJ-1 small satellite
constellation in the field of disaster mitigation, a project of Civil
Special Research Program of National Defense Science Technology
and Industry, key technology problem in the construction of flood
disaster emergency response decision-making support operational
system were questioned and solved.

By analyzing the core requirements to the decision-making
support system of flood disaster emergency response operational
working regulations, three key technologies were brought forward.
On the basis of advanced software design ideas and developing
technologies such as OO, software engineering, reuse, geodatabase,
composite design template, COM and GIS, RS software technologies,
the research on these three key technologies was deep carried out.

The Theme-oriented Management and Service Technology for
Multi-temporal, Differ-structural Spatial Data solved the basic
problem of mixture spatial/non-spatial data storage. By providing
object-oriented and direct-accessible data entities, operation workers
were permitted to pay only attention to the operational logic in daily
work. The operational processing of differ-structural data and

information transformation functions were integrated. The solution



for the spatialization of non-spatial thematic data was put forward
and.the standard grid data framework was built. As a result, the
follow-up tasks have got robust data-source support. They all only
need to pay attention to the efficient realization of specific functions.

The Disaster Risk Analysis and Damage Evaluation Technology
Based on Hazard Effect Objects looks the hazard effect object as the
unification of natural disaster elements and operational working
contents. The logistic model and information model for key
technology development were built. According to the requirement of
operational system development, the programming object model was
designed. It has characteristics like integration, practicality and
operationalization. The analysis based on any-scale and mixed data-
source is able to be accessed. Moreover, it laid the foundation for the
virtual flooding environment at the data aspect.

The Integrated Model Library and Operation Library for the
Flood Disaster Emergency Response Decision-making Support
designed and developed a suit of integrated model library with
characteristics of standard, flexibility and unlimited extensibility. The
consistency of models made them can be utilized by each other. The
simplest abstraction is the only thing need to be considered in the
process of operational system development. As a result, the
evolvement of operational system was transferred to the evolvement
of network structure of model library. The objectives of effective
resources utilization and improving development efficiency were
attained. The operation library environment for flood disaster

emergency response was designed based on the model library. By the



application of operation objects and operation library, data,
algorithms, models and result were united. The integration of
operational system and true system-level reuse were implemented.
Finally, the demonstrative integration application research of
key technologies was launched in the Dongting Lake area. A
demonstrative operational system for flood disaster emergency
response decision-making support was developed. With the practical
use in the operational department, it was proved that this example
system can be used to construct the operational working flow of
flood disaster emergency response in the form of computer aid.
Meanwhile, this example system can be extended and perfected via
continual model research and result data accumulation. By
integrating the key technologies, operational system represents some
good features such as flexibility, high-efficiency and ease of
manipulation in the aspects ‘of data management, model management
and operation management. The three key technologies and the
prototype operational system for flood disaster emergency response
decision-making support have good application effect totally. They

were proved to have good values of application and popularization.

KEY WORDS: flood disaster, emergency response, decision-making
support, operational system, key technology, remote sensing,

geographic information system



ouf

Al

FEE-MEHRKERENER, SEZKAOEE 2 12
N, RRERM EELFHRAEFIGM, & ERAESMER 4%~
6%

BHFHREFEFRBKNFROLKR. ERE, ‘FRER
EMME, EAEBERSRE, P, K. BRILFER
THENLBE. REXENRER RN, HSWFEZL 5@
MERE. fln, BEAOXEZ. E&ANKEEN LD, BT
K RN KTE, P TREARRRE, —BRAEBERHER
KERBBMAFEAEFER: ASKFHAFEHRIEERLD.
HEGERFEEHADOHBEEH THFRENLER. Bk
B,

BiERHEBARRKKRE, Bidt K FRES TR, HH
FLFWATEKRE, B8R EFERNE G KB BRE K.
WMEE 1991 FHEEEH K FERAEESTFHRA 779.4 17T,
1994 £E4 1 796.5 127C, 1995 42k 16533 127T, 1996 44 2 208.4
275, 1998 FiEH| T 25509 1275, WHKECELHRAREHS
S RETEENHAREZ —.



TS H 2™ B 875 AR A, B B BUR K %
AR TARE T T R AL, BB KRR AF O i [ (4 5
AL RS R R E RS, KRISEE D A HESh K T 1F
Mag Kah . ERENKEEET/ES, HREIICLThR
S FUR R RS 2 () B R A AR R FHEAT I P00 B R N
VEMG, R BCR ML S5 4E,  AE Z R K E N RN, X
T REBEEREK . FURK ALK EEE L

E XKL AR S B KRR R AR “3F
BEXERMIR D PEEBRRG” J5RIFRE EH 5 BftAE
M. ZRSEH 4 PAFLEM 4 MERARELLEA SR, A
AKRIEHE . 2R SR FIFKKFRNAFES . 2008 F 9
H 6 H, REEKERTERMHORK “IRBEE %CH R TR/
BEER” A, B BREAKS, WRSHESKERUPERN ELE
B ARG BNA JE 3

EEMAZ RS REFEERDSFA “HEEICH B30
WA TDEER” BREEE, 3125 BRKE ITRK TG T
filiv K PR R RN SR ESCR . R R R
PPAG, LR E RN K F BN ST N R L. AR
X HUE N R G R ThEE, 2005 2 S0 T E B AR
BNV A& BRI B RBFFE H : HI-1 /) T8 2 e AE Bl K 40
SN R BRI G GBI H S AR IR B i DX 35K ) 7 Vi
H, HREEREREAFRGBBBINLRTE, HULSIHEK
B Aemb AR BEMSEGE . REGBA R R
B K BHE B AR P SL O E S BIR, X Rk o R R
HIN FHARER . & RRALAE T R B0 5 HAh 2 URE R . dFiE
BIEHIR G SR a. W RER BRI, SRR, KF

O
2
R
7\
M
B
¥
St
4



W, kR ERERBBEABAT THIR, B 7 RER
K BB RIS S5 IBIT R G HEAAEL, RPN B
R BRI, et B E 2 8] B AR A FE N 2 1) b 55 ik 45 2
PR AHEREN.

AALL HI-1 /) TR R B AR5 K AT, FH K B AR S ——
K E BB 55181778 T R AR T R B Ak, 35—
o (CZZ2ERE) pHRTR T RE#E R KK REER, B
By ONZEIE) SR EET RERNE BB, LHHEAR,
IBATRORFHAT T4

¥ 2%
2009 5 A



W

T e 1
BRI M Y PR SRR S R BER

L 2 = 1 SO 2
BT [ BB A I 9 3 N e . R SRS
FERBIFITHEIE oo 6
P T A IS8 . 23

FTE HREBMWEREFFUFETRARERARIT ... 27

B RN R m N R SR SR S IEAT R A A
15 a7 . 27
B BTN EW NS TR T RIHT...... 29
B RERBE AR o 35
ST RN S R SRS R L % R R
VIR 5705 2 OO 39
E=F HETENZHNESFATEHEREESREEAK.... 51
B BN REENAAE EE R 51



BN RSB S 60
AT BT AR N e R 45 TAERRAESE ... 73
FEME ETFARREHRENES T ERKIFERA oo 84
BT ARKAR B IAE KNG ST VA A N A 84
B HERX R KEKE ST AR ... 95
B ARKERIE ST SEB ..o 102
BT AKEKE ST SR BRIEL ... 112

FRE HREINERESFF— IR LREE

%L%Eﬁ* ................................................................ 118

B NARMNALE RGN TR A E R AR .. 118

g i % RERY SRR E A SE e, 124
A BRE SR RS RN SN FE ... 135
EARE XBEFATEUVSETRERTEERNA............ 141
B RBEARNERB S RERERE ..o 141
BT TWEBIXRIENE RBIBEIT R oo 148
FtE HFERENSNNARREIFREETRARR ... 162
BT RERTTFREBEEFR e, 162
BT RBEBRAITE X oo enesens 163

F i VI Y7 k= v SO 168
BIN\E BRI ARBEIN A IE e 171
AT BREEARBEEL oo 171

.
vi HSRENABNARERY SRR XN RSN AL



BN BIRAAESRA AR 175
WA BBGEBRILY K ER B PERRBAR R ... 181
BT B AR L . 186
BN B S EK ERUR AT R
3/ N = 198
BT WEREBITRETFRBEARBL oo 212
BAE BIBEREE oo 273
B APERTEMEELE R e, 273
g T N < 278
BT A SRR TR 278
e S 281

Vil



HHKERREFZENBRKEMAE, XL [T ™8 K
HE, REBUN+OERBRAKEKTIE. (EXFKERZEMN
HAREREMRINE (2006—2020 45)) IR “XRIHIRHEKX
iEG K 3, RBOERITERRFRZ MG B ARERE K E
N m N7 mEHES N, BHREHGKFEETEKT.
FENV S5 BRAT, RT3 IR R B ik 5 K 8 I 3 e B b 45 LR IE 7E
BABIMTE, SHEN, NALHSEGEREARMWEH
KI5 N 2w NNk 551217 RERH A A JE Ik % TAE E A
BhFB. '

M 2000 FFFHE, RE “HEHKERNBERD TE LR
(HI-1D)” @I E MR RIERISLI, e 7 5, F 2007 4
FoaEN L B . FR, 50T EEEREMERN. 247,
Pl %, MBVEDIRET — A EX B AR K F N 20 R K
XFFGEMHHTNHRENE R T/EIEERS, MHAKK—#R
BB i) B B A

74, RECT 2005 FEARKERBRKEN AR KE
R, FEMEEERE L, DLRBUEE K ECK 0 TR A R



ST IRRTT R T 2 [l B EARAE SR A IR 55 TAEH K A o
Wi TAEZKRER, WSS mGE BRIk %iE
ITRGUR VAR T S2Fr ity MR E A SR EA B S AT K

B F 24 i B [ 5 FEORAT Ml 75 SRR BT 3 Ja R U T ) B
Ry A Pk T2 () £ S B ARV B K I S i [ e 3RS
W RGERBEAREATFRANE . UFRNEFSHITRRAGIES
56 DL K of 3 [ At KA B BOIR IR N A B, AL 55 1
SR, X B7 KCE NS N R SCRR L 5 RGO B % (o<
BRBAT IR B HSEEL, BE A ST N R R, AR
Hu DX T R AR R TERTIT, W RBEBARIEE K B AR FH N
A [ R SRS S PR TN Y 2R G (R4 P B At o

FB—T ARNBIANRRZ KW FE
REXBERARAER

W R FLETH BRKFPE NIRRT BV IRER KA
(R 1-1. B 1-D. mXR KK E RS, HEBUF A2 EK
KBOKTAE, £ “UANRA, Mgk EEERNEST,
R 22 A AR A BN X RE M E KA RKEH, FEKH R
L TR RS SCHRFRE S, A I SR K
TAEMEEAL SRS H TG K,

KET 2005 FHAZRERX ARKENDAMRER, &L
JEROL T KR AR MR M. IR Rk, HRESES K
kA B B ), BT &AM ERKFRUMREASE, o4
H B RGN RA AR FR A T FEfRpE. B2, NiZxAR
)3 [ A 42 R A B BOAR TF e 9 B R AR 9 B A K IE A



