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2.2 BT TNRERRIR
221 ¥FFAAK
PSR (PE) MR (VE) JL IR 4 Bk
AR, FE RE AU SE A b M) B SR AT 2 R )
FRURFAE PR 25 46 P Fi R A 20 18, 3 T A LA R T



SRF A B 2R A RORAE R R HE X PR B i SR 7T

WIBAT, SIS AR G A B SR 1Y) B S e LR 4
L,

W BR SR R B AR AR SR () e A A, R EIX K
P A WRAESCIThRE Y MU PE. RAN
PE MR AGi% PE. oo PE HIEHE . W1, &
vl KENE AR, ook PE 56|51 KKE, &
AR FE AR Wit . RSk PE %M It4) PE
M, LR —PEEABIRPKES I, P2
KEFEXNRIKESEL, EREAGH PE SR
PSR, B A S04 T Y P X K &= AT K
A, T DU LA R LMY K 7 SR AT K &
FE o WIERSLARTRMEA FZ AR S5, AL S Ak
U EARZ I,

R AL SAR AR Py 3 SAR (Y T RESEIL, BES7 4 AN
) 2 AEfE A A ERE: JUABIAL, P ERpiay,

AT RS . LTS A B T 2 PE AL
C RN N2 /NN 77 v P e £ (Y & S X S vl D R i 8
PR VBT AE ) LA F) it 220 20 . 5 2%
PE MWELEE . WIHRHE AL A ST, o dn i) |14
HANGIKRES  SRACKEII DRI/ EIE
EARMBCRSE, 1T R RARYEAT R Rk H T
2 PE AT AMINEE R, IR S REX IE K E. K
A7 7RG M I B A AT AL 7 A AR
TR H T VRE DXOK B R EE RN, B 5 [ B BRI 7K
SRR BRI DX AT Mk e (R 7K B 7K B B
A AE PRI J R AR BE TR A REBE K T
RIFAO A= 2B KRR E RS AR
SRR GO DA R ISR R G J5E , SRRl e B
Mk Ard gk, BT RGE ) DL 2.

pEE BB
are fe
A i

R
e M HIES -V i ™ Ty
kst i o kb

EER i LR

WK || ARSE J—
wFRK PR | BT ‘

s e ’ SR ‘
SRRGY PE B

B2 RFFAEKRTE XA
Fig.2 Digital twin mapping relationship

222 HERSTSE

AR M 551 & A T HE A B S AR RN B 0L SR (1) 7%
OB, 8 I 0 AE BT R S I 2 A A R 0L [ B
U, FEIReREL AR SRIC R B HE
W HARAEE . BRI T RE 2R I R OK
B7 7K E KD 2 (A A AR (GPS) AIHLER(E B (GIS)
155 KR i 1] KE) s IREEHIEIL
LRNHARIRS T &, IR KRB RGN 7 K 5
BEEEHRASG ., SEXEREHERR. KEGBER
gt HA W /KAE B R G0 B E 555 BT 2054
P KA o B0 Ab B = R 0P A 1 R A e i AT
FHEC. FEVE. BEEEETALEE, SR AEIE. ATk
REHE . MIER AR FRIREIR4ERE, TEsg—Fs
HEAR SRR, OB 28 A A (e sz 430 %
YAt T A7t s s 22 5 i s, 2 B 2R AR 40
(DD), H¥E)BE S AAR (1) 2 vy P 2 o AR e B 34 s
PRSI IZATIRGS . WA MEREFIIN I 28, RSN E
AR AR, SRR SIS AT B DU R R A 4
T F AR REAT R AR R L SR I
ISR (Ss) BHa VAL orir. ¥288. AT, Pt
257 A B AT A2 B 1 B w2 8 i i 45 4

ERSSEavA-Ve Gl b g AN P O 4 €7 N e N
PaE RIBAN R [R5, TSI A B S A et A 405K
AHRAE f 25 W 1)
2.2.3 A A B

HEHE (CND SEBUBESCAA . BRIk, ARssAn
MO I LI, DR T R AR R Is AT A
FUSEWRT o B SCAACKS S 3 A Bt 1% 4 22 2R A il
SRR 2R A s (1 R AU SR 5 SR T A s R
SRR R B0 25 005 FCA o3 A T B30 Dy 2 A HdiE A A ek
SRR, thm] DLEE AL a2l 15 & SEU WU B SR 1
PRSI R s WE XU BN G il Ak 55 D i DAL AR AF
M zhim APP 5T, SHdn RS- 6 R4
Pt AT (5 A BN 55 B4 L T JR RO SEAR (017 3073
HrFI R SR s AT R o i B AR AR EOR, AT R
X R IKABBEAT S I b2 L & B PR 00 5 73 P [X
B XA K S SE S EIARBUKRE R, A
1717 S AP 71 9 [X 7K B U8 14 v ROR

3 EXHFFEEFITHES

3.1 HARFITIES M
VEE DX B 7 2R AR R ) S I 5 BRI S A B
73



FEEHEK 223 http:/iwww.ggpsxb.com

RFB, WEEHEREZ. EEHEE. TR Z
FYCRARIZE 4 EHAM R, WEHRE 52 T,
82 WA E— B SR g R, 2
XN — R DR HAT R EE, S SIREK
BRIRE AR A B ARKELL WU B T fE
3.1.1 HEREE

R R B E ) 2 B T SR AN A i o X B
AR R T R AR RS A (S EREM R G E
SRS, REANBTERGRIEM, BR0E1T5
i FH T HE EURIAL) £ - 28 A R R G o R X e [
oAz, S BACEEAREA —, FRERE R L
Al DICR IR . 5G B ah i RBEAT R AL 5, Hfth
B RGMEHE SR REHRBOR, 8 s o1&
S A, KR I & B s A B AR A R G
BT TS REAEH oA At 7 4k JE AL
WEWAEtERE 71, ELARGLAE B L, 20 A A0
A A 25 K RN PR B o R S5 4 B 2R A R et
T AR BAE AR 6 ORI, VBT RS TR
PaIE A AE V€L IS
3.1.2 #HHHE

TR R 7 N — TR X T A
Wy FWVEIX BT 2R R4, oA G F AT iR
M7 I AR VA, 75 250 FH AR R AR 1) [ s s
RS THARE, AT R B IEMkh T, EAra)
A RGUIRE I PRE R8T R FHHL A2 >

AN TR BRI BORTTE, R AR (AR AN T 2 2T |

. At AR AR FE IS AT A A i
G EEEFAR A  HE X R K A SR A DA K T e i
X8 B AT o

— AR T B TR R B R AR A R A AL B RE T
THHE A AR BRI R G AR MR . B S R GUT
FPATHEE, ARV ELL ), RAET =
TS P BE AR 2 T SV 10 o A S AR I v
# (CPU+GPU 255 ml LA ROl £ 75k, H
18 F CPU HEAT 737 A% O3 . 48 GPU 347 R
TERAFEAT IR, AN 15 Dy e S ER (10 v 7 3o P82 v
CEVET
3.1.3 Fhaem A&

B A AR A E EARIAEThRE S 2, fEX —
ESLBUK ERAEL E Wi, R SRTE A 22
Ao A5 BACBERO IR B, 2 mse b E b
(T RE PSR, FRTHEE DX /K B I i RICR FH ) 2
TEDIREN FHJZ, AT A S 4 X I — AL A X K &
WA R, AR SEIEE XK BRI ES: LIREX
KRG B —E L, R K R AR

A 24 AT, A BT R X K& 7 s

74

TF R /K BB VEAN AT AL, {5 7K & 43 Bic Y 31 58 Rt
FH W
3.1.4 iZ XAk E

FEVUR R0 2 8 X B 7224 R g m] DL 4
R 22 P A HERIAR, S D B N R AHLAS
FAFAARLS, MTRGE E4E S R KRG, B
P2 RER R4 3D @B H. A IR
UM B R ATRE T B LS, VR 230 BL A 5 AN ]
{155 M3 B RS T IRAIE o o PR EL @A BRI =
Yefj B, XFREDX SER K AR HE X BB IE AT IR
A FEX DXHRIAT ML FH K AR A SR AT R T L s 4L
S VR ORI BRI R SR ECA T . FUSE . RO
HAHHEAE B, AL B Re LA 4 E
BNk s PSR AT IR R R AR RS 7 & AT & S
BB 7 B, TR X KRR L LR U
fr, eI K BEURE P .
3.2 RGeS
321 ZuiE AH

E DX B 2R A R R DX K SRR B 1 1
HAL . BRI IE R R, SR T X A R
HI A M Eh A M . ERIR a0, SEBLR /K Bl 1 4
A JE R B, K SR v ASOR] FH AR B iRl A B
PRSI . AR LG H ATV & R X (S Bk R4,
B 2R A T R A A A T B P E X K B R T R 4
AT FRT 23 BC AR B2 o R 2 P300S B AR . KRR Sk
AbEE 5 B R, BESTRE “BdRINE " RS .
AP RAA] 5 A S TR AU, BRI 2 P
HIVE X /K SRR P R . 4 3D VR EAT VR AL
e BIPRAE TR, R BRI HE AT
[A] 1ht i 28 A AR S B XA 28 7K % R v RICR
HEMEEBZEAEMN, EHTARRKEER . HKEe
A i R SR B AR LA 3.
322 A4eHM

B AR A ) B AR T R 0L S A A 3 S A
BHERA — SO B, W] DATE READL S A ) B R S AT
R ALERAE . TR 2R RGN, A siinT Dhdit
AR R IR TR . VR L U X A BRI S AT
PSR, IR B T REATAWE R B3R .
[ IS} R P o vt B AR b — o BV 25 0 M 7V,
o AR 4 i PRV S L T RS S B AT AN TS
1EIE, FoRK PR EEHIHETE T AN 2 R R0 et A (52
W, AEAH S SECA I T 5, HERR T ST b B i
RS, LT RGER e RS X2
TEAS HAAE T A F 2R A FR AR G s B AL B H R
BRI AR, WP B XK R EE R R R
FIARB&MZ 2R, 2 RBE AhRE



SRF A B 2R A RORAE R R HE X PR B i SR 7T

HFBET A

EHEHEX

ﬁ PR

S > Wk > St > > [—— >
e > HbifE4 > > P > > R >

I 1

VR I
ﬁ ﬁ' FEREMEX

HEAHEIX

> 7 B > > Elaciz] > > BAES T >

B3 AKkELwAMEEZTER

Fig.3 Full life cycle management diagram of water diversion

323 Ak#EHREL
2021 FEKFEREEE T IR R EOKFIE

BB, KRN T P E S HARAESS

X R EOR DX K A A N A HERE B L B
SR, NAHEATHEX 5K B S B BiE, e
VEDX KB K Ml 2 o e, 3R T B4R O HE R
TR E X SRt B AL AN BT 3 e SE 310 e
XAHSCHI(E ARG, 5835 HE DX 25 Jil e AR
Ve, £ W BT AR EERE ST o IR K EHE . =75
IR S RIHE IR, P RRRCW S N, R

HE.
4 EXWF IR AT

4.1 BEEREK

VEREN T ZE KRR, WK 5| BEE X S
Bk “DAE 7 kIR REEEM . KRR
TS HKE DR FkKEE S, WA B R
T KRR, LRI HIGIK, Bas fema e X i nl ¢
SRR . BT AR R G IE I R HE A B R
HIRS Y R ZE AR, Refs SCal 2 B 40
mEtEEETT, SRR, HEX L RK. KERFEZ L
ITEEAR ISR o Wi oK 8] . BEAKOK B GINEHE P
R AU SR AT AR 51 K 1 3h A& A2 40 B Bt I =2 B Ak 7K
L, RATKETE, JFEMKIBRFER G B3I
17K [ B K SR o R I E I KA 2 Al 2 T2 X
(R AE T B mT LAER B 23 A X 2 H bR e 7K B2
I RSN S5, SR R 20 B R S SR AU, TR e 8
WE DX A A T B AR VE XIS AT 1R O, AN PR AT [X
K BRI C o G0 m] DAFE PRBR E 3 F /K 75 SR I L
TR B A b X DA KA K AR A 1 5
R B8 R UK X AT R A TR K, i mT L
TE RGN 73 B U A b HEE FH AR B, bl e 7K e
HEK & B By, SEELAE K I RE 43 »

4.2 TIKERR

Tl 2T 7K T TR 1Y ST e B R R IX P9 IR A )
KT SRAEN K e, ARIE K BRI A R )R 7K
FEREE W TR, B AE R RERE AR, FEHR Y
IO AE P LB I, A B R R T K. 3L
Bl B 2 et 42, IR WA (b A sh & 1 2%,
HAEARHENE. B8 rsd 150, v UESLRIEY
TR AR, IR 2R A 508 1 B R KA B
FE A T K B TR 5347 » 388 17 ) S 75 B R 1 )
o AT RLYE ML A 4 R F 58 TS K Fie ORI A
T A RERE T K PN FIACE 2047, AR IR PR 45 3
F] B kD HEBE K BN, NFTKREB AT AR
IR B KT %, ZIRFE L 4.

S AR

KA T N el —

- : Rk WK ik EIESERTH ENUES

PR wir [ HIEUJ‘XS ‘~ izl

UG

s | | .
KA — ‘ 1l

) K ER S e
e RO A b 4 g | (S
Y
I ‘

B4 BLKAR A & T KRBT RAAZ R
Fig.4 Flow chart of water saving irrigation
scheme in virtual entity
Al & /N FE 9], AR A 7 A FH K0t
ANZEIE TR I, 25 S G R SR R T S A
Hlls, WE BP MM, A H A
68 L2 5 X 5| K I 1) A & B A B K PR K B AR
s, 13 2020 R/ REI K B R Y 203.92
Jim® (WK L. BESIEACTIKER, e
AR R P T AR SR SE R, 0 S1KIR ) #E4T B 3k
S, TR REFLSAAR A AT LUK REBE K B HEAT 20 A7+ BRIE
RACRERR 17K T7 %8, I SIS HEVERE H A5, 42 e
WK BEIEA AR

A1 S E TR K 2 I
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Research on the Application Prospect of Digital Twin in Large Irrigation Area

ZHANG Yu, BIAN Xiaonan”, ZHANG Hongliang, LI Nan, GAO Qing, ZHANG Bingqing
(Dezhou Municipal Water Conservancy Bureau, Dezhou 253000, China)

Abstract: [Objective] Through the framework design and technical demonstration of the digital twin system in the
large-scale irrigation area of Dezhou, it provides new ideas and case support for the informatization construction of
the irrigation area. [ Method] The five-dimensional model framework of digital twin in irrigation area was designed,
and how to construct digital twin, data service platform operation and interconnection were studied. The feasibility
of digital twin technology was studied, and the applicability, robustness and construction focus of the system were
expounded. [Result] Through the discussion on the intelligent decision-making of irrigation system and the
application prospect of water-saving irrigation, it was proved that the digital twin technology in irrigation area had a
significant role in promoting the efficient utilization of water resources in irrigation area, and could solve the
shortcomings of current irrigation area management and water resources allocation.l Conclusion1The construction of
digital twin system in irrigation district can effectively promote the information fusion of the two irrigation districts,
break the ' data island ', form a complete information system of efficient utilization of water resources, and promote
the intensive and economical utilization of water resources in irrigation district.
Key words: digital twin; efficient water saving; water resources; water allocation
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