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Analysis of the Evaluation and Pre-warning System of the
Urban Flood Disaster Based on the Digital Twin Technology

LI Qiang
(HIWING Technology Academy of CASIC, Beijing 100074, China)

Abstract: To solve the problems of poor ability in perception and dynamic response, and slow action in
decision-making for the evaluating and pre-warning system of the urban flood disaster, a digital twin city
model including five modules of Physical Entity, Virtual Entity, Services, Digital Twin Data, and
Connection was developed based on the digital twin technology. The evaluating and pre-warning system
based on the digital twin city model of the urban flood disaster was analyzed as follows: the system
framework was interpreted by describing the basic components and the functions of the five modules;
focusing on three key technologies of the visual representation, the data-driven model, and the intelligent
closed-loop control in virtual-real interaction, the technical framework of the digital twin city was
analyzed ; the construction method of the system was illustrated from four processes of constructing the
digital model, integrating data, simulating scenario, and making decision. The evaluating and pre-
warning system based on the digital twin city model of the urban flood disaster can perform the functions
of monitoring and warning automatically, commanding and dispatching timely and intelligently.
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IR T B0 2 A AT S B I T S A e b S
B] REUR AR G0 | A A5 PR 05 | 3 B 2 30 2 s A7 AR Bl 1Y
SN I 5 P 2 A R SR T K £ B R
PR W WA AL ERE T AEIR T IE 1T AR E LK
NG

Sl T BT AR A R B B AR B S R R BT
RS SR IR ) 25 B A 57 ki B0 A5 B
Y SCEOE T B S A R O S B | T
SRR | T Bt A B | 9k v g BB R R g LA R
W2t Ao R A= BUSs ik 55 32 H AT 45 v
Y 1) 22 0 S ) B 8L, T A2 3l A A ISR R R S 52
HHGDIRE.  h IS BT BT 2R A R B A A
Y s [ A5 R AR IO | 22 U5 S5 A A0 S o il 5
Ay P SR S RE AL AR IBOHE | e 7 4 A AL A IR
X S BRI, 5 TR S - R - - MR SR
P s ] 4 5 R SR 4 | 20 TR SR b T 2 TR AR
SRR RE R R A BB R A S UE B
RESR I Ik i 377 5t &5 4 Al v SR Y 4 5 o i 25 &
WA

AWTFEH T T B AR AR A e 4 A
BrBE 1) ST AR A TR v | AT 2 7S I
AUBLRZEA 2) DT st vh o >d b RO
BOF RIS AT S 2 5 3) NTIE T
BAUA RIS 50 KRN R B2 A 4 ) e
S R A5 N T AR A sk i A AR
A BRRY B, B AR AR BORTER T IR B AR
12 B GBI TT 55 I Ak TR AR B B, 14T

DR BT AR AR R H 2R R R,
e E R R AT 2017 12 Ak T
CBUAR R A IR 25 45 ) |, 4 B — A~ B K Ll ik
A ARA AR, 2RISR, Lu 220 X GBI K A#
PG S XA T A Bl AR U= Rt A
BB G #b T )2 B/ AR G 2 T2 9 4k
S5 R BRI T B 2R AR AR S AR RGN Bl ST
R RGN IR R G K A HUE SR AR
E 23 (R BREH | 5L T WK A S5 A B A A
I BN 5 AR B I R SR AL, SR
TR TR AR A AR ) BRI A i) R e Ak TR
GEIIRE. IR Py B TR | A T AR %K
PR WS 55 HEAT T 3R AT R B A W S AT LA
FHOCTAE  (H2 76 B i g7 2048 i H AL T 38 B
By s N, IR OC T AR 8 T3 B 2248 i Bt
RZEA: B L.

YR 38T A A ) B AR AR BRI R Ak
THRE BB, DL T {5 B A AL (city information
model, CIM) 2 i 1B X B 8 i 45 7 22 26 7 i - 65
BT, RS Skylinem'm . Smart World
Pro*""  World Wind"**' | Virtualcity SYSTEM"*' _ City
Eye ™' WY CIM -4 145, SR, (A E A,
CIM J& 725 A HOR BRI H , 7E 9 BRI T 5 M
FUI T 2 8] 4 i SR ) 52 EATS AN Rk B8 7 22 A 31
T B R RO

T AN [R) DO RE AN AS H9 1) 1 R G H A AL
RAR AT ) BT R RN E R R BRI 57 )E



555 1) S BT RCT AR RO PR 9 VAN S U RS 479

WM | 2R LI Sl 30 T B 2R AR, T AMAS[R] # JE
ST IS AR, A5 BB Bl i B0 22 A 1R iy
FEBCHUR. 5 T R 2 A TR A A L, ST it
Bi K FE VG S TR T 2R R BRI OAUE IR
F B A s (T A SRS , HORS BE ARG J2 UK B
P 3t S A K A B T B B B LAY B4 Y BOR T
frik.

2 WWHtE R

3

ST b 155 R VA S U R AR A RGN AU
ST AR I DA B T 1) K A A L Ry A, R
Py BT b R R AR L AV BAL SR BT, H T
P I F A AR R S S 3 R AU T O A
PR rp B AL B REALL 3 M5 R BT, SR ) B
ST g AT 5 TR 5 B0 W BRI T - R A3
I TR FHG P RS R S A8 . AR S 3 R A 45 T o)
ST HE T I EVEAL 5 U B3R T B T AR A R S
AT BRI G ] 4 B T 2 A i T B K
WAl S TS RG TR
2.1 BRI

BEXFIlcT b K DAL S U S | H AR
FAeJa #ar 7 5 T i A5 B R 48 ( geographic
information system, GIS ) 4% A | 2 Wy ¥k 7K 45" H A% Al
('storm water management model , SWMM ) F% 3% 11 1L 15
REVHE S HEREH B}, R Joet
P ST R S T A A R L K
AR TRIUE T S SR S N RERY R 8. SR, th T
EYEEAREIGH VR IE S TRy 6 YA T X
AR, I H sk Z AR N 2 RS sh & i B, B
A YIRS U VAR 5 TUE RGRORA IR AFE
T 5 Bl 25 e R BE R R R SR S I 22 AF T
T BRI TR AR A R 3
TV S TUE V2 W50 M T R R AR AR
Zaalberg %V FI FH = e A0 05 1, X 3 it b 5 0
RORHATOTE R0 T 3T =4k a] AR UL 55
PFAGAY Ty 1 0] i e Fa RN % b 7 XU B T Y 8K
B Qiu IR T — B I B K E e
EHR R EERG, ¥ PREEHL 5 GO OC 1Y %L
PG A I AR ARL, I TE RS A 32k
AT R AR | LA =2 T AL A0 AR 42 98 1 O vk
ik v R 04 AT i M AN I B A R o R A
BN, AR MGG TR hFERHC BREA T 5
B . Van Ackere 2518 JF & T —F 5T WebGIS

ETHEMERFTELERS

T3 ¥Rk R FE VAL O vk R = 4T e 5 25 3)
A7 bk I T AR S T N B B e IR R
W SEBL T 3T FEA B K O TIUE DI BE. Macchione
SO LRI R SRR SR — 4 2K
VR A T b B R AT = RN B
S il HHE 7K 9 AL A KU 8T, 48 2 T 78 = 4E M #0030
S T RR e R IR A R ) TAR R AR, S
T IR R H B R G VEAL. AL, BT =GR R A
HSEH AR, Lai AL [50] . Zhang &zl51] . Liang 250520 iy
4153) Teskens 25 Breuer 2515 & %) ks e 2
HEFT T 500, LA S St 5 o 3 VAl 5 1. HZ,
WA R, IR BIEIE TARA OO AL =4k J 7R
TR 7RI kw7 9 IF 3T ARy 2256 52 B
HEPF 9CHE BOITAL 5 T, A% R D i AN B T T 4
AR AR R FH .
2.2 RHEHEMY

VR Ik TiT 855 25 A AR 1Y 2R B, Sl it
TV TUE RGN S Y O R ST
REMRSS b8t B Sisc | s AN . K2
7N T STk O AT AL S PO BT AR AR R SRR
RUZH Y.

1) PR

VE R Wy BRI T 1) FR G, M7 I IPAS 5 7
ARG e — RS TR IAEL T SRS ST
HEBF R E B ih RAEFWEMNRG. @i TEW TR
25 I LT TR0 S5 4% 2 T A% B A 1, e s
XFHITE A AT | b T B 24 1Y BT SUR AR
R, SEBUNITT HA OhE E R A R R R S R
. R A b AT T A OGS A
Jiti A5 B 1A A DG 2R 4 SRRl N7 IR T kT A
BRI R G PUBFNRF | SO T k5 R RS
(8 30 43 RN AN B AS W . eI T 50 28 A A ot
P, ST A5 SR A g K S I I AT B SRR
o A BT AR AR AR Y Rl T R LR R
(A% St = R AT AR R 55 ) K iR
AR R R R (B0 AG R M T R TR
TR AR AR 45 ) it R B T .

2) T

B8 Tk 9 PR S T 2 R BRI T
O3 )ARRY TR i TSR A AR AT AR |
TR RN 285 SR 46 1) 22 I ] RUBE | 22 [A] R
R I T 1t 7 3 VA 5 T 2R A AR ¥ kT A [
BRI RAAF R B 2, I 5 — 1 R 4
Ha), e PR A 2 0 X 2 3 5 8l T AR 2 D



480 d = T Wk Kk % %

2022 4F

Pk

Wifi

Internet

Ethernet

M %

=
o

224
Ry [Erey

st
Ml

B E

sopnmzs L e
AL RS '

P2 Sl a7 9 3 DA S TV M 2R A R G A A Y

Fig.2 Digital twin model of the evaluation and pre-warning system of urban flood disaster
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