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Multi-scale Digital Twin River Basin Data Baseplate
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Abstract

The data baseplate is the data foundation for the construction of digital twin river basins and an important support for realizing digital
and intelligent management of river basins. By improving and optimizing the data baseplate, the development and application of
digital twin river basin technology can be promoted, providing strong guarantees for the sustainable development of river basins.
According to the implementation plan of the Ministry of Water Resources for smart water conservancy and the needs of river basin
informatization, this paper studies and proposes a construction plan for a digital twin baseplate based on geospatial data, clarifies the
objectives of building a geospatial data floor, and proposes specific methods for constructing multi-source and multi-scale digital twin
data baseplate. It also clarifies the theories and methods of data sources, data acquisition, data governance, and data fusion, details
the construction content and technical roadmap of L1~L3 level data baseplate, supplements and improves the basic data of the river
basin, and provides a complete thinking and method for the construction of the data baseplate for digital twin projects. Through the
construction and sharing of three-level floors, the maximum application benefits of the construction achievements at all levels can be
leveraged to build high-precision visualization scenarios and provide decision support for multiple fields such as flood warning, water
resources management, water environmental protection, and ecological restoration.

Keywords
geospatial data; data baseplate; visualization scenario; data fusion; digital twin

E TR = EHEN S REHFE

AR R TR 12

FRIRE
BTSRRI RBE, RE - LiE 200436
=

HIBEM AT EAGRERGIIEL R, 2 LIARB T, BT EG TR I3, it 7 5 EIE3E R, TVA
WK FEARBREARGZIEA LR, A RIBA TH S LR RAER HARFE . HRIBARR A BARA b7 R ENE
K, IR RETEATRETRMKEGRFEARMREEFTEEE, NATHETRHRIERBMNEGEAR, BET 1
B, BREFKFEARMBBNEN LGN, HMIAT QIEHERR, BRI, HIBLE, REZLSNWE LT X, @
T LI~L3BE I R E RN A RIELE, A DET RABMARMBIE, S0 T 2T AR B HIERMAE XN S
BAodrik, B ZBREMEERE LT, ABEESBEEZRRRIREAKE, HESHATANG T, AERME, KFRE
ORGSR ABGEEF AR AR R R .

KA
WA F AN BABRA TG T RERE; RTFFA

(VRE R & MU R S BRSO E R ), RIS
=AY A D) BT S E S R S  SONME B RA

15|18
MR 2R A ROEN T B B — s, REE X

Bk 4R ERR Y B GIS MR (E B AR,
EEREYE . SR . REREIES 2R FEYE, o
s T s R R AR A A, R DAR sk e
. B, TR BREERENZY R, AEEENZ
Pt E SRR OMRIE, SR = AR BRI kU
R RO IR, UGS . Sl (EEFE

[(EEBT] BRER (1995-) , &, PEIFRBINA,
T, BTN, MBEZNESERLLGISSOAR.

By an A= s T H B B SR Y SN IS Bt
F—RE T R HIEHE SR N RCR MR,
NGB EIN—E N R RRE TR RSP E AR
FUEERA (BIM) o BIM {EAEEFE HARHE NI
B, TR AR T o AR IR T | S SRS
EEME, R R BIM RS M2 AR 3T
AR ZENE B4

EER, KAWL REIH & AR TR, 22
RUFITEDL, REERG Tl S0 DTRFRIEN, B4

47



PRMWLTIE-$£07%5 - F 045 -2024 504 A

T4 HERR DTS A E B SAIE I, ATl TRk
FEARTISEE N RIEIER . AR ARG TN, 18304
EIUTPRENZAT I AR A e, SR S HAAR
W+, MELR=4ERORSEFEREM (BIM) , DI
TR N FbR, MIUE AR a 2R UL, 2
H T AR AR L1~L3 R RIR T %

2 BRRIZEIZ TR

e AR LR R ER IR RT “AKRI—TRIE” Hih R
Tt REBKFIEEM. eI ERILA . wdx
B IR (E B SER AR N BIM A S TR
GBI R, TS IheE, EEdRER,
POREE . SRS TSI — T MR AR
TR AR AR AP SRR LS TR,
L1~L3 ZREMZEERRR, & 1 R,

=5 FAN. DS, BEEmE
.
%3 ¥& DEM, DIG, S5 TEEE BisSx
1
~
== ] G@%}ﬁ%ﬂﬁ%@hﬁ%@)
v
(e )
- TR
< LIRRREE < SR EIDEM SDOMIEE >
A PERDEMSDOMISE
— SSESARMTET R
( R SeMisE )

B 1 HiRRIEIR TR

5t I AT S STRRR . SRS HE | 1%
SR, (SRR, B, EERRA S R R E
Fal— I RS W T B B R e 3
S PR EE R R RIS BT AER LR
SRR A . (R, RSB R AR A
B H SR,

L1 SRR A ot Bl T (A AL,
(BRI 0 DOM (EUFIESHEER) I DEM (3%
FREEUE ) /DSM (BUFHIFRIIN ) SRR, L2 SO0
IR AL A SRR BT A L3 BRI
SRR B TSR . BT TS UL SRS
AR, RIS 4RSS B (BIM) 4
GEEE VSIS s S O R
3 HE R ILRIE
3.1 ZIRHHRIREN
3.1 HHRAIE

TR BB A R MOFER S PEE Y 1m B
B, 1E LI G BRI IR . BRI , R
RIS AR, Bt TR0 o

48

ERR, SRR LR, IWEEEIERT, 55
PEEY = Way =5l e A ] |18

i T AALIOAL § S5 R SR i B R X oy M R
0.2m FISAGERE, 1Eh L2 27 dia maiat. i RT AN
REGEARIT, FAEERS, BEXD . RERE, DBk
BENARFELEE . GRS R,

Tt S X gt o AALIRHE 2 1977 ARG 45
Y B G BEE A RTE L3 S B ELAEUE, Biks
BnE 1 Fox.

&1 ERBHEASH

O R fF 3em | fiiAESE 80%
AN LA 5 I E S 70%
AEAHAL 45° FEREE RS | 23.5mm x 15.6mm
. A 25mm .
SANIVE 2
FEk AR 0L 35mm B 2400 5 x5

3.1.2 ;e 4R

i F 28 1R] 40 B 93 B0 15m. Sm 4y #% % ) DEM
DSM $4E1E8 L1, L2 2375 et . (A2 mlor 9
4RI 2m 5555 0.5m 3 #E 1) DEM £UE(EA L3 24037 5=
MR
3.1.3 DLG # ¥

AT 2 100 5. 1 ¢ 25 FEdEEF Ik, KF)
XA, 8215, Wrimdke, FmEr g, KE . Frtdor X & Sk
HAEELR, BIFSAREERE S TR, =
YN
3.1.4 184 B3R

15028 PSSR FH v B 00T GNSS 2L, A8 T T3
CORS W% RTK £ AN, A5 211 E S AR T T,
RRIIE L3 2037 5B (RS G 52 IR 150~200m [7]
PEEATAA, AP RSRE R R CRITERE L E
FRAT @IhBaATTA “L” HokR, MEHFRR AN A,
3.1.5 & A2 B 433

WeEeE L. I She T4, AT L3 2
S oy N AR
3.1.6 N &= HIE

H T AR AR R IR G, R R, Mg E
#%, HiBo ESEINERAmNEBIER DR ET L, G
SREEPISL BRI, RS EIANH A FIRTRIREEN
AR A R R Z= T, G SLAM (simultaneous
localization an mapping ) %K, SCHLETE GPS (S5 RIENE
BATOIENE, KESEaINEARL, &SN PR N
B EEIRENRE B, md R 58t sRAPRES
VLD, R NS = 4R RN R SHERE .
3.1.7 BAF R S

BOLE BRI S ER —E W E B RS,
WVEA A L EIRI NS LS R S . M E et



MRMATIZ-F07%5 - $04H-2024 504 B

{0, s R ARG AR E B S = EdE: ORA
PGB LE R SRR, . RIK TS TG, R
SRS DEM 2GR, 5 L2 B s RS F i b H T
SRR, QXS HE S, EREMAHERE I L
AN FEREHEEOCI SR, (EA AT AR e
3.2 HERE

HoEaE S — o R R EdEE et T em . A
GUETHNERE. AFREIRTRHE S EEUE R . 52
vk, watEfidi=r:, iR S TR . —EL
TOALFR | PR STRYRAS SRR, ety 5 A S
F, FEATERRIE A SR, 1B DT AEE S E
HIFRIE K B AR TEIR -

HOFR 2 ARSI s . T X )
MR, AN, WEEREUES . IR EEEIER
FHELEY . R, A6 AR, SR BdE
N
3.2.1 #HIEHRIE

A R (O B IS S TamEE L, R
BUEARNEIEFERERA . 5. BRR . HdREENRSE
B0, TERFEdEEI TR AR IS .
322 & EM®

HFEZS AR R SRR A 48— e A CGCS2000 2445 7 o
323 #ga e

FS AR RIS BB T LR IE . (G HHE
. AL, REG (S B n] s g, e
S LACEN
3.2.4 H IS

BWIRBIERE T SR BdEE . BdESE
TV BOE—EE . BRI BUE M SRR
FRIEN, AR SRR IR, o B SR rHEE
ZEEEREIT R TIE, HRHEIEdRmE SRS, X
RS R =B T AE s, B RS RE
7K
3.2.5 # |/

WIS EEIRRE LR, NEEE. A THEAEILH
T, HRA TR . SRR, IR
— TR IT KL, BT g B HTEs
—HI SR ERYE, K2 AR MRS ARSI A
e, RS —HIEHERE, AR AR E S CHPEATER
IFIFEA, AR BT E S — RS R, B La)
[T ER I EE 5 E) .

3.3 IR SRR By 2
33.1 ER A

SR T AEEUR R F Ah A 5 ) MESH FREURIT A T HA
R it G S B W A== 28 iS) iR 5=

AR SRR R F B S DL N =5

Oz = MANE: WIRIEI G EIEE T2 = Ml
&, SRACHEKIE N TR A 2 R, ik
R GRS R R T AR &, (AR 2 TR
LR SIBRERS 2, MITRE RS RIS C R,

QAR A B ERNRRITE RS, dEfiR
BUHPCECH SR P IR A TERCEA I, #E—2P MG
HHENE B RRFIES, MR B SR, Mo SERSZHD
ZIEHI AR, FE SR T . R BRI IX
SRR SN, TOrER A faT B A DX S AR
Bit. FIFZEILGER, GEash = ANENE 4R
=Mk A, WEBB=FA TIN R, BHH=fTIN
TR

QuuHihE: MIEORSEENESRMERR, G5
JG 7528 £ 77350 RN SAR B A TUCRD , MSE(R AR
SR SEE,  H A PRSI I N ) A R S R
YRR oy BN MBS R G M TS0 BRI AR
TBE MRS A S BRI TR A R & =4 MESH A%,

S PR BRI T, SRR B
HEEE NS RAME, MR . fhiaiEi . 808 H
SR EARAV ISR M 5 = 4k MESH BB TR S R ks 41k
SEE YRR Y L3 ddm RN R Tk
3.3.2 EHAZ BAER

W THUR ST AR AR . Wiy, RAEAGE
PR T N T = . S T IR S5 PRI E R K
HIEE. S, DIRENS S GBASE, &, s
AR TE SRR, MEENEBYMER, il 2 FoR.
DI S BRI ) = N = R S5 R M L3 M7
HIRNEB R o

B 2 mEpEE R EE

3.4 ZERHEME (L1\L2\L3)
341L1 B3z

L1 SRt e et b IO P s, s
R T B, el 3 R, L1 e R DL 2.5 4
H T TR (DEM) A, BIMERFRIENIESE
{% (DOM) , FyiE W F R ESHILAL RARE ST HOF
SR, B AT R SRR R s .

49



PRMWLTIE-$£07%5 - F 045 -2024 504 A

3L FIpERE

% DEM., DOM #1THITE 52 G F 0], &
DLG ¥ a i KFIMRA . 5Ep%, #nBInfEizamiiZE %
s, WFREMVE R & LRI b Rk .
34212 BT ML

L2 WA A s arp (0 B S DX IR TR An i,
FTRILT HE A Sm 20¥E% DSM 2048, 0.2m ¥FF%
1) DOM #dE . A FROEEAE ., rEm e S LAl
BEURE, M inSeE. BFERERERM L2 a7 R
FAXIETERIRR, B DSM SN H 25 REE L2
K, FFERIDAEIIMEGE . W .

343 L3 BymiE

L3 b7 5 5 B bl R DR 7R TREABEAY | B b AEE
BIPL R RPEASE = e tdRal S . s TR ML
HEDPRR RS = 4eisri | TRENES R FL S A
B (BIM) %, AR R AR s B SR e i o
ARGy Hrp, EEICN TR SRR 25204
WOt . B TR, BIM S50E R Rl sliiy. 75
L3 b, EFUIDIR AR | S A el K e 2R T i A
HLMIEEMHTERR, A 4 FoR, XERERE HLE B
SNIEIEAE |, R T TR SR AR IE S E . IR
NEE T RAIRE G R, IR T SR =4k (4]
RREERY . EME . SRRSO A N H BT b,

413 g =rnEE

344 Yk

A PTAES EEE S B R A TR A A, SRR
oAbz (iAHE AN BIM AR, SRR SHE% |
RRIFE 2 R T ORI ER & . BUERS TR T

50

R RAG R =S REIRE R S, EfERERE . R
e, BIM BUE. WEEHE. EREUE. BOtASEIEN
PR B . X — R G R R P BT,
RIEdET 4E . ZIEEmG . 2 RRE U BIM S
FERRA LA, B X —RIRAE P, AL Z 420
SRR,  MifnbfERER A s R R s s S AR 1Y
BN MRS R TEAENG & DN T SR S
TR 7 [ TCAE T

4 451

SRR T E 72 A= s id e rh B R I i by 2 1
T3, MR T L1 E L3 AT AR A A i AR s
M OESHEARE . BRI S S & SRR . X e T VAR
L R 2R A U i B i T 0S8 m] A7 O HOR B 42D
FE, AT AEAEEIRHE TRE AR, SR, 240
WFRER LT B R . B E, NPtz
LU LA B TR R

ORE AR I L3 7 m NEBIR AL @ BIM BliE
SLAM HRSIN T REFHIEER, (BIERCRITHI A #—242
F 23 [Ele ASRIFFR A LS RS LS NA MESH AR08 fa i A B
B, RRNTER EAE S, DR Eases.

@ L3 b7 D RESCEI MESH R | BIM #7815 77
HOIE R TCaE S, B ROEEE RV E D RS HESE F Tk et
LR, (BFE B 2 e s UR B IE AR e R AT
.

O RFEFHUL & L P T RE S FEE WG H T R
MZE5. Hil, anfrmd b Ao AR A TR v
B, DICREER AR — S, R N0 R T
SRR P
S 3k
[11 3K 38, KRR b, 5 A I (S B 5 AN T8 08 & %

T TAII].4441,2021,50(8):1096.

[2] PS5, B AR TE ANLIURHEE A R 9 5 0 A [T]. 014

F2#,2019,44(6):145-150.

[31 2, Xl 37 e, AR pR G S e AT 2 45 S U B R Hh TR RS 2 )

FAR RIS b M I A 4115 B R, 2015,40(4): 10,
[4] PO SRR BIMB AL AR TARA i 7 R 9T [J]. TARE B

2#11%,2016,30(2):103-108.

[5] XTSRS, T i )8 22 kT B B e i [E I e 7 5 b by 75

LRI ENUARBY S  S E 2 542,2016,28(6):14.

[6]  BHRMS, X7 B E v A 20 o S5 MR G T 2R 0] B RE R
55441%,2015,10(4):9.

(7] =M, B R I RR A T = 4 S R 1] B A
2E112,2022,45(4):143-154.

[8] Fs, Zeftile, 2l A A GRS A I 55

BB R R (15 BB RR),2003(3):294-300.





