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Exploration of supporting hydraulic construction for the collection and utilization of

unconventional water sources in arid areas
Pu Chen
Xinjiang Huijinyuan Water Conservancy Engineering Co., Ltd
[Abstract] The severe scarcity of water resources in arid regions severely restricts regional economic and social
development as well as ecological security. The collection and utilization of unconventional water sources have
become a key way to alleviate the contradiction between water supply and demand. This article focuses on arid
regions and systematically explores the characteristics and development potential of unconventional water
sources mainly consisting of rainwater, brackish water, and recycled water. The paper focuses on analyzing the
supporting hydraulic construction system that supports its efficient collection and safe utilization, covering key
links such as collection, storage, treatment, transmission and distribution, and intelligent control. By analyzing
the specific engineering requirements of different water sources, the integration of suitable technology processes,
and the core challenges in construction and operation, the aim is to provide systematic engineering technical
references and practical ideas for building a diversified and sustainable water resource supply model in arid areas.
[Key words] arid zone; Unconventional water sources; Collection of water resources; Hydraulic construction;

rainwater utilization

B HRAE AR S FF

518

FEAER R ARG SB35 R, TR 5t
DX P 7K B8 50 i ) L A ™ L, A% S KR it s T s A
AEW A2 LS TR A A TR R E T o AR UK T Z AW
K BHAEIKS BEOKS T RUKEE, B AT TR REIIR,
e 5l DK BE IR AT S B R T8 MR i 2o (ER LA L
VAL 22 R AR ORAE I ARFE R G A EXHERIBC K
A TRERE B, XL TREEOERN T-5 DR B H5AITK S
A, FF HEZ RRKIOK R AR sl AT SRR BE 1 . A3
LER T P AR ORI AR A L EK T B R
PR 2R TR RN A8 O I, Dy fie g X 3K BEIR R B B 0 B 43t

1 FEMFIEEMKENEB SRS

Tty TR AR KR =38, 20 R KR K (R
7K« S AL PRI K (AR A R RUBIK S K. T
RIX AR BT, 22 DA A 5 B RN A 3 B,
{EAR KR GF, 220 2RI 5 W] AL F UK BRI U4 SR 4.,
EETAOLRER . SR B ARSI R e FRAEAKOR
VRS T5 KA A P35 K, BA KBRS E AN U 1Y)
Rl (EARK O 2%, S E TR R E A B A AL
WaE, T Bl & 2 ) Ab B A BE IR B AN [R] 14 (8] P AR AE (Tl 2%
M T2 SOWIMEE . ARV HEESE) , FOHH RORZ 0 7K 5

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 37



Hydropower and Water Resources

IR IR FY
F 110G 5 WA 1.0€2026 F
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

TP PRAC PR3 SRR UGS SUROK S 75 ROKAE TR X LR 7K
BRI AR P PR, HTRA A 5 ZEA B B IR, (B2 2k
P B BRI AR, 7 B iR A B 5 K5 R A5 Ty A
REL 7> Ja A BEM F, BEFEAMTA R R B M2 FE A . 1X = Ff
HKIERA LR RS R ARG A KT R,
HIFRAEARE s T /K B i A 0, T2 A e i b, £
R IIBORZETE KA T R AR ALy AT K BRI 0. IRk,
o B /K TR B 5 — B 55 A 78 7 WA AR R IS 7K YA B 1 [T 45
R, BT R BORIEM . AR AN TRERS .
2 BEKTEIZHXERAE RGN

SCPET 5 s AR R R O SRR B B K TR,

REARIR A7 JEEE. . BN R RS ERE R, i
FRIATT, X K B e A AR T LR (R AR . R AR
WAG WRIRFAARIAIREE) , S RFE L _EWCER K I F4% i
YR G X AR K BB 56 38 (75 /K WO A X AT BR T ARl fRAIE
TR RIEAG R s WU B SE & B A R PR - i
FEIATT 123 BB, A e i FEANAR S8 M LA I DR A7 (1 R
TG, BB N AR T SR I S 7Kt SR 220K
HEKTRE, it HEMPE . Bk (AR EYiSE),
R ELE ROR A ORRF o ACBEPRT AL ORI K 22 4 () B B3R 1Y,
BAREFAT L2 P2 FERER L2 73 - K AR ER PR fi] B0, — Rk A
UUjE U8, WEELTE, BAKABRYE R E i =%
WAL PR IR SRR AL B T Z UKL
EERMRBIE B TS REBOR, I LR BT 4R ik 70K FH g
FRURSERBRBAR o FRCHR 5 BRSNS K 8 A W) AR R
WA 2R, FEAE K IO a2 6 I L AR P KA I 52 S o A B
AT AR B < 5 R R P M D AN BRI IEK I B 7 P 7K
FUKE . AR T 2817 SLOURHEREI SRR M B R 4
FRIRCR AT FENE o AZHARAR AR AL I BEH B, 10 ZEAK LR,
PREKIERE O KRR R MBS A 2 PR A Bt
BEA TN LASUE ™

3 TAREIZEHKIREEK TEIZHRMT

3 INIKREEM ML E K TR

TRXWRERENH LR R “RDME, EF:4h
W HECEK TR ARERRL. EKRS. RSN
IKZRGE B R G BETH R A T AR R AR, W B & IR
AR GREE L WITT . BRI R 15 SEAbBEAE) , & AR 42
T AR AN Fe, 72 AT PRI B R 0 P 3R R (KK & o R I 3 22
BLE VT KSR B, 8 e AR\ SR I T DUAR P A
1554, XRDRIEJE S 7K B 28— 20 . B K R G0 TR L
JUE, 5 WL R BE KA L AR DK RIS URI N K 55 o 1
JEF R 28 A AR A BT H AT, SRR R e R s
o), BRI G | B R AR R « R 243t R 2 T
Mo BB abER AR B2, LG BIEA e 75 5T, LRI 2 K
VeRbHIRTI L R TR R B AT RS K
SRR ARG SR, A8 ) 5 U1 18 b I s /N Y

JEREANH BE LA CRAMER SR BUINAR) &, AbTE A BLAR FF AE 4K
R b, 75 & R R TE %A LK RGN 2 AH T ) B ek
HANRTKER, BUETHEE . B RESE R AT KR EOR, BEEK
BRI AR H B REB . MR TR B R B 2 RI B mit st
Wbt BEARZ 5, INITTIE B B AR SOA R e T 5 S A o Bk
R KIS AT th g B H L KRB I RO A T A
TR B R EE R

3. 20K Bl R B K T B

FRAEK [ ) TR RS T T5 K RGN AIK T2 8 “ g
TE3A” gl . HEE /K TR TG KAyt A i e
SR ATKEERE R RO R RS K R RIE SR
IS RAEE o« R DA BB E AL IR I ] H Y “ BB
LG TEBRFRYE TR AR AR K R R R
WAL J5, P2k iR UUE . . V2 (R BEAL ) iL B4R
B2 FRI A 5 2R T UK AR IS, T R I R B i SR i el
AR B TT N TR SRz i & B IR A Tl 5045
IR RL . SR T RCEMIAESR AR A RS E 2R, T RE R 2K
o B IERE T2, BRUK) it Z A T2 RAGTE T
F10 22 1] o AL BT 1 P A 7 B e N 5 B ) A P R (AR
AR R) , FFE R IZ AT P B % K R B WA B2
ST S AR AR A, DS AL . T IX L SR RS SR
HORIK, B B AT S 1 22 A B I B, B 1k 5 IR R S iR
o FINEEE KR AL AN TUE R 5, X HE R bR (R
A WL KT I 5E) SEAT SR ISR, PRIERUK 4. %4k
RN Z WA ERFIAIEN, SRS AT, 2 AR3%
X2 PERE AN R K R SR A AR E 1 K Z 18] (T I
KT 1) A2 S A 2 AR ) /N A K AR B, BRI
KB, IR B IR B R K H

3. SRR /55 KT R A B B K T i

TR KT R P B 2 7K T3 e DAk A B e R A T N
Fo WA BIZ O TR B E R it . [RIZiE
(RO) & H AR 5 B — M bR, TREEE BN A A AL BE .70
(A Bt e RELIE. BIRABN) WA ROMRAL. J5
AbRE T G pHy Y BE) « WRERAKHFR R A P B 55 . fEH
00 72 o VUL FEL/ DN BRUREIR = iz T X, BEVRAE R 2 K 5,
Pt LACA BH B8 930 5 (AT R A RE AR £ i Ak 28 G2 A F TE AN
JSEFH 4 7 5o K BH BB AR IR BN RO R G, B B K BH A 78 18
CREHREZRIRM . 2 HINZREE) o XL RGEBTHEON b i R FH
AR B KUK SR K B R PP A, O HLd M Re 8T
HRANZ o 3T ERRARAIRRK, 55— Fo7dmt e “ R A
A7 RIASTE AL, T2 AR BtIA 2 22 M AT H . &
BRE R L, EHEUKAT BRIGK % LEBITR &, PGB
KERSEE s i BCAE R TR, PG HE SRS HERE A B AR IR R X
R, T8 A WKV IR, Kbk e A 6 20 H AR F DX 27 4,
i H I AV IFIC A L R, R T A AR A TR
i ECRE ORI VS D W S E2 7 N <8 SN0 351K Ry A e R

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



Hydropower and Water Resources

IR IR FY
F 110G 5 WA 1.0€2026 F
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

FERE R AR TR, R ERZK IR BE A U AL ¥ ) i o R SR K W SR B
He R 2 R R R KR, e ™ E Y5 g, BT AR
SRR 450 Eh IR AL B PR B Tl AR I R )
(A TR

3. AB AL I R G AR K L b A R

IARAE B AR IEAEIRIE 2R H MK IR R E K Tk R
2ep, AR COREUK T e, B RVEIE RARIE RIS
H, 15 TR R 23T, 24K PR U, 7+ HE&
BTG RIAE ST o 2R G — M R W B4, 43 D
B ARE . FEEMMNHE. £ LRSS i A7 B ALK
ARSI A UK I AT« K5 (pHy HLFER, EE, EAES) .
ERMENE. KM, BEEHZTSH (E N RE.
EIE ) | A R ) R B A R B 4 K s A G o A5 2
FLoRa+ NB-ToT. 4G/5G5J0 4% 10 /5 B AR i 2 454l 22 A th %1%
F = FHEEN KW, BT G A RS 38, H
KEAE BT LA S BE BAR A TIC R s A2 AT
WA . LR NSRRI Be R 55, 15 4 N 53 ] AR
W, NZRE . SRR S R A AT I AR AN B
A, MR KB K B T Ok B T2, IA B RE BERE T B Y, K
JRABRR . B R B IR IR, RS HIRE IR
SENL. STHEEE KU, R H AR BRI b R 2%
FRVPSE « AN SR AN SR SRR o KT FALAPPE E & K
TEBLIETRAE A REBE R KA (R P o« TR IXIXFE 3
fie 22 4t ] DAAR I b A PR KR I 2 b ) AN 5048 I i, K B A 40
e i H 8

3. BHCE K TR ML AP S vl RRE R X 3R

TR AR KRB K T % BARE ), (B it
W SIBRIR 2 A NPk . BiRE T Fvr 2 ek b2
HAR (EERERISIEIRL ., @A) itk Bst. RGIsiTRE
K, TEEHF R FEIK AR 5 b X AR A S 7 Bk
N TR EE AR TR AR . S5 HAZES A 3 07 S50 5.
EENN EAELZ LG BT HRIILR, MAKEE . 4K
B BRI R 8 TRR (R R RERE T
BRI, BH G — R, KA T L A i 4, R K
W 5 RARIEE, BT AR . WA 232 B BRI, A

S F R K BBUKAG <O HR TR IERBE S AT, T H %
S VERIIE L T B . AR B, IR EK . FAK
VEWRAT R MK IR SR B AR S BN B IR, AT
R RESE R R, TR BRI A NI 3R o HoR R B K 18R
AT EA T TR MEERA. [KAEFE. S4TSR,
DA M K PR 2% . RBHARIRBI /N AL S B . N TR
WERHT 2%,

4 &

T2 KOK B IR AR E AR BRI R K 75
AR BBUK AR KR . (EIR IR S KRN “HB R 25
MRS IR KRR PAKSERR RAM . AL IR E K
TEB. ACHER. M. Wi, RS ETEITIHTHN
AL K TR EEE “ R E . AR BARER. e
B X JE . SRR R RS R, R M
KL AR B, (BEEEZHRAIRM RS TR, MESME
AL AN P DL S OK T SR B AW K, R B 3R H AR
TEFE R A A 2 ok ok o TR b, AN I AR < /K T AR
T, MR AA S REFERDIREN, QU . IS4y =X, Inos X 4k
Z (M2 B 22 R E bR AR, St i+ 2 X B G WIME R K 2R
Wik 2HH T IR L.

[5% 3Cik]

[11XX. A TIoTH AT 2 X £ AKIREH 6 E B
M) B F R 5 & f K #1,2025,(11):72-75.

RIEXHEFH, 8%, TEHETHERKRHAE
A FHE AL R A N % i [I]. AR AiE T2 5 4§,2026,(01):8
2-96.

(BI# M Z2ET S TRTELABTRARE AR
A0 B B A 52 (01K Al % 4R, 2025,56(09): 1 228—1239.

CATX 0. B WA X R & —A X T E LR F AR
A4 B LI FE AR R [D]. A T A 2,2025.

(SIRMHE X THEM-— BT ETELAETRER
ERIRE B FF 7 [D]. 35 M A ,2025.

EE BT

& E(1991——), B ik, 7T g AL A B 77 w1 K H R

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 39



