F25% %2
2026 46 A

FIL TR ARZER (FhEL)
Journal of Northwest Engineering Technology

Vol.25 No.2
Jun. 2026

DOI:10. 26974/j. cnki. XBGC. 2026. 02. 008

?Eﬁém ﬁé‘]@“s 217e 'I}lul‘@ﬁlﬁ\ *ﬁ‘
55 Kk PEVEDr

AR, LiRAT
o

(1. FEAKRF ERESRAIAZFR, TE )
k& 2002405 3. W2 B EF A T A 4R

PRS2, K
Layske, xRS

750021; 2. LiBFGA K A E S EA TSR,
750200; 4. FEKF LG FR, T A 4

750021)

B OE.2016F8A21 B, FTARZLURZARETRGARE, Ak, A F DEM S2F 54814, 25 Arc-

GIS A AR R LARLGANAET AR ATI—

KAt A2 ¥ F A A A Massflow B4R 24 R G

FIBFN AL, DT IR AR TACHUE ; L5 630 TG M R A KR Ak TN IR B R B A, SR AW, K 2448217
R RE T RERREIHBERG R, AR T BE 6m/s AT, 2 MM E Y TAER D, 2R BRI
FBERK;FHRIEA 1~6m, RARRIRTA 10m A L, A W P 3RIRTE K, &R E TN 28w, ; — KRR B R

RETAHA8IXIOM, BT FEHEBRER,
KGR W 294 ;R B 7 ; Massflow; i RAFAE; 5 K
HESEE . P642. 23  XEAFRER:A

Ve )E A T ICE A AR sl iR
BRI | LA s 5505 DR AR B B, B K R IR VD
LA AR A Y i beosA2 3l , Hoaz sl 5 v] A AR
TR, BHA =& g o Jy s AR ok
SRS G FFRAE T PR A B IR S [ P b
T S I 5 AR, B A BERIF AT O ks R AR AT A
Pt 3 T RVEEA L | BE A (7 B AR 1 R R BB
P2 AR T e A s SRR I BB F B %07
RATIR R A T e B St B, K E PR PR
SEARIE . BTSSR T LS-DYNA L5
-5, BT RE S S ML SE R T 00 AY YR A I e o AR R
LI e TR B s v (YA DO S R e o )
B . XIEEE T 25512 H Fluent \ ArcGIS 2881
TEIRASALL, 8 B e A Yt e R Tt 1 43 A A, JHL I R
Ty X NS IE AW S HIBBENE A . Guo
LSS 3o R 2 T B R (DSM) # A5 U 5T R AN
[7i] Ja 19 g e A T AR B, A e VL Rl 43 e A
RS X35k, Massflow #&7 f p FER 22 e &, DX

%5 B #7:2024-12-12

TRIE RV RS iR 124 B8 R, SR A PR 2243
DA TEUE TR, PR A 0 b Lt R
R L e 3t ) R AR A K E I ol i A A
FEAIAE R 1 AR P . Ouyang 6 R
Massflow BRI, 3 F IR R IR S sh i A i
DR 2R AR ARG U V8 9 A 7 s o IX 43l 4, (] B %o 9 A
TR AN b FE T R A, . A
KA A T — iU AT, LR I A
I TIB R, O] ALK G2 B MR Sk
T2 BT T AR SR
2016 4 8 J1 21 HEgH =R HIE R, T H M %
TR B R, 5 R Ve A TR E . kAR
LY St I S CAR N T SRS E - T EARLEN ]
ORI EREAR 5 000 43N 5 B 24 1K SCak st
KA IAE] 50 a —MBARIE" . BUA AF5T H B A
B FEREERIE S EOT R AR R (L X e
AT FNE SRR T BN B = . AR SC
RIS 22 VAE N IFIR X4 L 32 ] Massflow ZRAFRALL

TEER A R(1979—2026) , %, 81342, AR A, TR AFR G AR EWHR (hemai@163.com)
*BIEIES : Lk AT (1998—) , J, LB R &, £ B ER G 7 5% E AR (13007921309@163.com) .
BB A R, LA, TR, F FARZLURZAS 20 RGAREH SIS HABRIFN[T]. BT EZE RFR(FE

X),2026,25(2) : 159-167.



160 FIL TR ARFER (FhEL)

% 25 %

HIL8 2178 Y A s sl AR, A X ke A
iy RN, 2D R XA R B R A
22 I DX A T B IR e B Ee SO

1 B IXHEDL

1.1 IR G

WF5E DX T 77 EAR N 5 N 58y B3 3R 28 Ak
(B 1), B AR bR oM AR 4 1057497 —106°41" b 46
38°19'—39°22" . B LA I AL B 2= 1l
B H SR A B AR s S . B IR,
PRAEAKIRAEAR R AL, O Jr s e v S i it 1
A FIHIE 25 o BL VAR F ALY n) B AR JR AT, 1l
AR, REZEMERIES, KA
13.2 km, Vi 38 1A A2l 48.9 km, Ui 48k P B i M 4R
3 556 m, R 1 300 m, HIJE AN 2535 2 256 m.,
DX 3ok b R 0 R VIR, b iR s N 0.2, 4
BWTHREAR R VIR I A R IR
LU AR B R 022 o YA T TE B X 22 R T < R
DA DX i 29 5 S I A I BE IR, S A ECY)
IR PRt 1 25 s MEAR X I b JE T [~ F- 22
1.2 #iEKEEHE

BRE VAT PG A6 BT 52 XA I 2 UK et 3
B RR2ZER, ST 50 AT 7—9 1,
2 A s AR, 77 B M X AR K 24 400 mm™
TEM R PR VE T, % X Sekile &) 2 % Z I R
T (I 2a) o BEZE R Fh I AT 5 e 5 E iR R %
ERANRER, FEORR AR R M P R

— g w

a AR b PrEERR X

2d) , REAGERPATTRKE o

DEM &
e 5:3482

B 1042

E1 #AERXE

Fig. 1 Research area
B 223 50 a — B K il 336 m'/s
B LA AT L, R A D S AR, R i
1B 1A FE B AL R L R A A
YR T RIS R TR DA S RROR B I AR A
HERRW (I 2b) o FEFEA A I il a X
M B ) RO BRI DO E A
WA A E , VAR LB T AR O IR (5]
2¢) o TERRFEFAIBOR M2 FEHT Vi s
b RSN B, TR PR B IR ) T iz B (1]

¢ FAEIIR d K]

B2 WZARARBERTEHHER

Fig. 2 Outbreak Debris and accumulation caused by the debris flow in Helan Valley
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Fig. 3 Elevation calculation results for Helan Valley
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Tab. 1 Average flow velocity calculation results for Helan Valley debris flow
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(1.School of Civil and Hydraulic Engineering, Ningxia University, Yinchuan 750021, China; 2. School of Ocean and Civil

Engineering, Shanghai Jiao Tong University, Shanghai 200240, China; 3. Helan Mountain Rock Paintings Management
Office, Yinchuan 750200, China; 4. School of Mathematics and Statistics, Ningxia University, Yinchuan 750021, China)

Abstract: On August 21, 2016, a debris flow disaster occurred in Helan Valley, Helan Mountain, Ningxia. Therefore, based
on DEM elevation and high-precision images, an ArcGis computational model was established to obtain parameters such as bulk
density, flow velocity, flow rate, and total volume of the debris flow process in Helan Valley. The Massflow software was used
to simulate the movement characteristics of the debris flow in Helan Valley and analyze the variations in sediment depth and flow
velocity. By combining the topography, material sources, and water sources, the susceptibility characteristics of the debris flow
were evaluated. The results showed that the 8-21 debris flow in Helan Valley was a rare debris flow triggered by short-duration
heavy rainfall, with flow velocities primarily below 6 m/s. The sparse vegetation in Helan Valley resulted in minimal resistance,
leading to higher flow velocities; the average sediment depth ranged from 1 to 6 m, with a maximum sediment depth exceeding
10 m. The sediment depth was greatest in the middle of the valley and gradually decreased along the sides of the valley; the total
volume of a single debris flow event was 4.81X10° m?, indicating a moderate susceptibility to debris flows.

Keywords: Helan Valley; debris flow; Massflow; disaster characteristics; susceptibility
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Driving Mechanism of Effective Utilization Coefficient of Irrigation
Water Under Human Factors —A Case Study of the Ningxia
Artesian Irrigation Area

HEI Zhengjun'*, ZHANG Hongling’, DU Bin’, TANG Lian"*

(1.School of Civil and Hydraulic Engineering, Ningxia University, Yinchuan 750021, China; 2. Wuzhong Water
Conservancy Bureau Yellow River Management Institute, Wuzhong 751100, China; 3. Ningxia Hui Autonomous Region
Water Conservancy Research Institute, Yinchuan 750021, China; 4. Engineering Research Center Funded by Ministry of

Education for Effective Utilization of Modern Agricultural Water Resources in Arid Areas, Yinchuan 750021, China)

Abstract ;: Many factors influence the effective utilization coefficient of irrigation water in farmland, among which human-
induced factors have a significant impact. Data from the Ningxia artesian irrigation area from 2015 to 2019 were collected, and an
STIRPAT model was constructed to dynamically evaluate the effects of different human factors on each artesian irrigation
district. The results show that the proportion of water-saving irrigation area, channel lining rate, proportion of impermeable
canal systems, and investment in water-saving irrigation have positive effects, while the actual irrigated area and the proportion
of rice have a restraining effect. Principal component analysis results indicate that the state of water-saving irrigation constitutes
the first principal component, while local management and operational conditions and planting structure constitute the second
principal component. Regression analysis shows that the proportion of water-saving irrigation area, channel lining rate, and
investment in water-saving irrigation are the most influential human factors across irrigation districts. The grey prediction model
results indicate that by 2026, the effective utilization coefficient of irrigation water in farmland is expected to fail to reach the
planned target value of 0.6, necessitating regulation. According to the regression equation, it is necessary to increase the the
average proportion of water-saving irrigation area in the Ningxia artesian irrigation area by 5.01%, increase water-saving
irrigation investment by 1.6719 billion yuan, and reduce the average proportion of rice by 14.43%.

Keywords: human factors; effective utilization coefficient of irrigation water in farmland; STIRPAT model; regulation
strategy ; Ningxia artesian irrigation area
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