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Impact of water project management on water use efficiency
Yaqiong Li
Luliang County Majie Town agricultural and rural development service center arrangement
[Abstract] Water conservancy project management has significantly improved the efficiency of water resources
utilisation through standardised construction and intelligent upgrading. Taking agricultural water conservancy as an
example, the promotion of modern irrigation technologies such as micro—irrigation and sprinkler irrigation has
improved the effective utilisation coefficient of farmland irrigation water from 0.53 in 2015 to 0.587, and some
regions have achieved the ‘double breakthrough’ of GDP growth and negative water consumption growth.
Meanwhile, through the establishment of a unified river basin scheduling mechanism and the implementation of the
most stringent water resources management system, the national water consumption of 10,000 yuan of GDP has
dropped by 47 per cent compared with 2015, and the reuse rate of industrial water has been raised to more than 90
per cent. Management innovation is also reflected in the reform of investment and financing mode, through
franchising, special bonds and other market—oriented means, to attract social capital of more than 200 billion yuan in
2023 to participate in water conservancy construction, cracking the long—standing ‘rebuilding light management’ of
the financial bottleneck. However, the current management of water conservancy projects is still facing many
challenges, such as some small and medium—sized projects have low design standards, operation and maintenance
mechanism is not sound and other problems, affecting the water resources regulation and control capacity. In the
future, we need to further strengthen the whole life cycle management, promote the Internet of Things, big data and
other technologies and water conservancy projects in—depth integration, build ‘air and sky’ integrated monitoring
system, to achieve water resources fine scheduling. At the same time, improve the water price formation mechanism

and ecological compensation system, stimulate the enthusiasm of market players to participate in water conservation,
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and provide a solid water security guarantee for sustainable economic and social development. This study takes 127

key water conservancy projects in China as samples, and adopts the DEA—Malmquist model and Tobit regression

analysis to find that intelligent management can improve efficiency by 12.3%, and the market—based operation mode

can increase the effective utilisation coefficient of irrigation water by 0.08. The study reveals that optimising the

scheduling strategy of reservoirs can increase the amount of ecological replenishment by 25%, and the life—cycle cost

of the project is reduced by 0.7% for every 1% increase in the investment in maintenance. The study reveals that the

optimisation of reservoir scheduling strategy can increase the ecological water replenishment by 25%, and for every

1% increase in maintenance input, the project life cycle cost is reduced by 0.7%. The proposed ‘digital twin + water

rights trading’ dual—wheel drive model can increase the carrying capacity of regional water resources by 18%. This

study provides theoretical support and practical paths for modernised management of water conservancy projects,

and is of great significance for the implementation of SDG 6.

[Key words] hydraulic engineering; management; water resources; utilisation efficiency; DEA models

1=

S BRI 2542 N T W K 2R 4 B, o K HE U8 A48 15 A AN
NSS4 KT 128%. KR AR A A 7K B YRR (2% O 3 A7,
HEHMBHBEEWRE %4, ESRPAMEFRE. 2R,
A Gt AR A7 70 TR PR (A 7K B4R B 10042m? ) L 4
PR (B AT TR o b 15%) 25 1) i, 5 Bk B IR R
(3475 7K GDP) %5 R Ik B AR A0% ™ o AT 703800 B Ak 20 B it %o
R, AR A TR IS E IR R 2K IE . B 70 R T S %
SDG6. 4 “ 2030544 A Rk /K F F R = — 157 19 B b, RIS
HeBh T2 Rk 28 N — oK ) “ K+ ER+ET " 2 BRI,
SEHLK B AT R SR

1 X#kLRid

FHEBUA K. 877 FE . WEIX 5. 3TTAL, BEWsiFK AZ4E R
IKEHBO00MZm’ o FEFLRE BT F 51825 1) i 3% 4k (AnPPPAR 2
i EE18%) « A EL (B AR R A R 23%) k. K BEIER AR
PR R H FH Fadrn SR RE KA 20R ) &2 8 (R E 0. 56vs L7
0.90) . Ji7ECDPR/K & (hE48m vs A A< 12m* ) o DEARLHE! R TG 5
TR A= AL, A RPN 75, HACERE TR N0-1, R
e . BRI Meta BT TR, VLA FE AT K GRAIE R T
15% (Heringetal., 2023) . 4EF 4 NEFIEINL%, LA EKO0. 5
4 (WorldBank, 2024) o KA B Xt Tk FH /K Z50CR B 52 R B0H
0. 21 (p<<0. 01), MEXF AR K IE A IR (Zhangetal. , 2025)

2 KA TEFEX/KEZERALEAERIE

KR AR ERE “Wit-gE-4ed” SRR mgER. T
FER S (N FE 2 R A0 v 1T 68 1, 1878 Hems (ansd 7k o
SRR AE A FK) B BT B, 4E9 KT (A m =) yd b
B KR o B 2 S 3T 2 1, SR b X (4 F# 7K > 800mm)
) TR Ak A et A B il B URK (P R 300, 62vs TR [X0. 38) « K
1 A5k G B MR35 R, (UN2024 5KV sk T 54) {66 7 L o J7
JE3-64 F, ORGSR R

3 kF TEEEIKFIREF AR

FTDEASE R [ 520 B 7, 20254F v [ /KR TRR S8 & 3 %A
H0. 68, B2010FETF 12% . 34 E4b 8 #5235 $2 v A B R 0%

(0. T5vsRGEEHL0. 61) , {HHUASE AL 26 R ink FE 5 B 17 15 120 b 326 )k
BB (B =-0. 12, p=0. 04) . Tobi t[a] 745 R E W, i iz e ik
i BB R HE 0. 08 (p=0. 002) , FKALSE 5 BUF S 28 2R H A 2
N0, 15 (p=0. 01) - S 7 =45 B, 7K AL IR b 28 TRt ik
W, MK SR IR TF18%, A A KIEFR 2 N 65%H 289%.

4 RUBEESEREIN

4. VEPARERTI I BA K. () Br2e bl ARN . #
BRI T ARAT G, B ERS B K SRR A (15 22 3 <5%) Al
SO R AR (I3 2 B =140~/ 10km? ), SEBL/K BEI6 BE 1 3)
SRS Rtk. B, FrkdbiEh & TR, Borded K408
ok T SR T2 N TR KR, B K TR R B AT RN H LR T
FAR/NE LUK, K B IR B AR 3R m123%.  (2) I 4 R M
RYGi. FRBMRBAYIBEN A (BT A <20070), FHEEIES
T (R RS FEO. 01m® /s) « I (R 22 £0. 5%) S5 0 S 40
AT SERT MR 2 E DY 1|48 T HEE X R AR, Z R SRR Bk
2 18% 5 22 12%, T % i e T vk Aff 2 5 95% » (3) N L5 Rei Bl
. JF R TSR0 S R FE B0, @i g st BRI 45 (B
B>10/4), £ RE TR, R BUKERR A,
ERAA K ARAE R LT 5292%, [FIHE /D #2K 8 15%.

4. 28I R BB . (1) WRRSTEZIE R, Nl
fRAEGUKRI TRE “ B RS R, RIE QR T as
BEAKER (40%) AEZS LS (30%) FIZEHF AL AR (30%) [ =45 %
AR R IZR R T T B — 1 TR & EHELE, KA SRS
bR (HARME =85%) « BAAIGDPFE/K I T PR RSB IR N HAZTE
W, I 5 TS BC B . BT, BT B B R R AR A A
TRIE AR ZEAR 78%, WhAZ YR AF P A3 45 % (1) 1 5%, {583& AR AL R B 7
F B BN A S EZEA L, 20234 4 [F F SR TREAS
R TR R IR TF Z27%, BE20154FE B K1 IAN T 40 st (2) AKBUEZ 5
HURIEAL 74 S B HI AT EE T, FE AL T Ak KB 1
il (0. 3-0. 576/m* ), RVF I RAKBUBAT LGS - LA 5 i
B XA S A, BT LKL B BT A, Bl K
K FRHR, 15 K38 TR T820%, SCHE T Gk 7= b AF
FHKEIEK15%, ZHLEI R 2 A EFHE T “BUFES. ity

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 83



Hydropower and Water Resources

IR IR FY
F 9L 4 W eNEA 1.062025 4
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

B #H225” W=ZRZ5EF: BYKBEE G0 51Y)
BN, B G RIS X 5, B K fif % B AT B 2 e
Ko 202344 [EKAUAL 5 UGB 1 201257 5 K, 28 5 44 58
1276, (3) Tiptkiz B HE . SR T RER R 3R K
BORE s, BB HEAT “ TRESHEOKRAE” —4bPPPI. 4
PEATE I ST KSR T R KT AR = S SR BGB A 35 , U
WREE KA AT T PEER DA B 7 SRR S B B4R . 7EHT
TLE ML 51K AR A, 12088 g B /K e A T B2 18%, Ak 4% %t [|]
RFRILS. 5%, FHEEM R, HEUARG A EKSEERE, B
BRI N12%B5 226, 5%, #E20234F K, 43 E K F 4k PPP
WH SRt R AL L. 2051078, SRR ST 135%. (4)
A A AMENL 5635 o N BT 7K K B XU R B (R A 1) 2 LR,
LACOD T % Lmg/L#M350 73 JG B TF I K 1% 22 J5h20 75 70 A brif .
FEHT VLR A, AR B R R a2, KA
PR3 A T8%HRETF Z295%, 7 shift sk 4 A FRUFIRA G K 40%, A FREE
KRk, BB A S MR S, e RIEA ST BUE I
(50%) « KB B (30%) « FE2=4618 (20%) . H Al &t
TEL2AN PR IAAHE ™, BT VR SEAME R 41274478, 58305 BiA
HI H 2354,

5 FitERE

BEEPIEI . AR TR RERAR I 50, FE/KFIEHIE
2 I NI R I BRI EN M R . RS PRl E
1800 5 MR REAL RS, SIHINT 4= 6% IHEIX | 72%(1)7K g Sz sl o

TETO I, B 22 R G A R &, K5
TRIC B AR LT 23%, A= 25 HhKm 2B (8] 72/ NI 47 05 22 1578
TP AR QA A DT W I B3 T, SE T AT SRR A A0 1R B SR,
TERYTIRIRIE K RE X, TV T OB AL RS v HEE R L8k
PRI P ZR 2 75 2589%, Bk iy s /K3 T%. FARIR AL & Ak
HFT RIS, WL KXW TGS 4. K30, HUR
L VHAE, M = TR &, S AR KRR “— ik
K7 B, % RGBT MR ST A K 7R, ShA AR
R, AT A5 R A1 2%BE 556, 2%, 7E G /Kb PR TR, b
MBI AR SCISRGISE &, B AR REAR, HifEKTFE
IKEAR R ZFEHITE0. 8%LAPY, B E bR IFIZE TARK2. 34N E 45 s

BE OB SN E WKL 5T 6, 202348 5 &
SR 12012577 K o FE ST S8R 2 Wik s, KB S8kl
FIBOE DU P, B RIBUE 3. 512 7t, SR K s 55 H 87
Ao KRB 5B BB TS S AR TR
SIHEX, KBUAZ 557 & 5% ReiEBE R G BEEh, 1K B Se 4
HRNZE G B, B K RS T 19%, S Tl FH K3 K
25%, AL AAMENLEI I ANHI BT S T ARG B s T
SE KRR R R T AMEM L, 83 X P R ST X
WAME R SRS BRI . ZHLHIE AT LR, fitk i
CODMR B T P 42%, AE ARG K 300%, TERL “IRYM#H 2 5
fEREAS” MR, ERITET, -k P RS AR
WG KRB MNBRIL G R, L LG 3L J5 KK T e gL, 20

TiIscHE R, A LB 3T 1 R A

SRR FE LI AL = AT 1) B G, W SRR AL & B
HEHE, 1) FE AT TROASE 29 434 A8 ity RS A /K B2 IR R G 1 52 I,
B A5 VR RE AP P SR o YR PRV IR R, AR A [ vt e SR M
FRPETF35%, BB RIED 124270, IR, TR WK B R E -
&, Wit B 2R A FR BT K B EHE RS, IR KA N
AEBT TR . BE, B TREMTERS, &6
AR D) M S S AL 2 o R, TN R A R A, SR T
PEYES, T 0] B IE 4R R AR20% LA |

T BRI A 2 552 e B FH A4 B < AR+ B 7 22 ARtk
SOF AT R . ERSIT IR, B A A K PR AR AT
40%, T 374 B0 R TS AR T H325%, B IS A DX 38K 9 YR
SRR, 8% IXFIMES I BT Z A FTHTHE T HA S5 B
EIZOIRAS, TR L N SE I BOR TR S HARTF B
X4 . 140, KRS 551 & SETIREUCE fe i EGE, shaAREEss 5
ks, TERE “MEM-22 -0 BIPAEREEE . A R
Bre A B AL AET . TR 2120354, 4 E/K BIE A 2k T
$2TFZ20. 65, STHEGDPAE MK K TR . BRI, X
RO AEOKIE R AL T P E 5 2, TEJRMIR ZEAR L 52 K
TUH A, 3 E AR BT R 2 TR S5 KB BT, ik
FHL AR AR T 18%, EWRTH AR A20%, A is R sl B B 37 31

TEAFEN S AT RENEEIT, “HARHHIE” BRI
IR AR IR PR R SR AL T e, KRR — iR
ARG EAF IS, WE AR B &R R = B
PR, [ SE R BOR T B A EIAL, T Rl 7K 9% i e 250
MIRESEEN ) o X—IR B AT E R K 24, BN EFROKIAELTT
R B R R . AR TR A BRI e IR B, B AT
K R P RCRAE K3, 5% . R & TR E A RER L
PERZUA, BUR VPG B2 K B0 S8 T R SR A 5 B A i
BB AEECHT 7, A EEATIRZ) R BE SR R G TRRW—/K Hh 1]
EHALE], BT A RPN DR R

[5% 3Cik]

L1 I50) U A SO A H TR % 38 R A AR A2 o o s B
(CY/HEEE TR KL 2024 TREARNE S IEEIRL®
A1) 3 25 40\l R K UK TR IR Ry B K C3E,2024:457—458.

(21K B AR TR P ARG RS THEA A REH R
[CV/BAITE KA FE LT THEAANER, ERGAFEL,F
BRI RFFL,NFH E B RAAFS R4 X 20244 Kk
F R4 4 B AR SE 3E FA (P @) A 230 & I & 7 7 4
JB1,2024:265—272.

BIRE. B F T ERKANAKRIFEER KSR YA
R AR 42023 9 B KPR B R R 5 AR EOR
IR XL R E A R FL,2023:549-552.

EEE

F L IR(1978—-), %, ik, &y 4 W 3E T I R EA AR, &
BTN ARy &) KA TAE,

84 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



