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Research on soil erosion and control technologies in power

transmission and transformation projects
—a case study on the Gansu Segment of the Zhundong-East China =1100 kV UHVDC Transmission Project

Jin Zihui', Geng Wenting', An Ning', Xu Ning', Li Zhengfa', Liu Xiaoju', Cheng Xiaojie', L.i Yonghong
(1.State Grid Gansu Electric Power Company Construction Branch, Lanzhou 730000, China; 2.College of Soil
and Water Conservation Science and Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: [Objective] This study aims to address the ecological degradation and soil erosion caused by the
construction of the Zhundong-East China (Southern Anhui) £1 100 kV ultra-high-voltage direct current
(UHVDC) transmission project in the Gansu section. It investigates and proposes ecological restoration models
suitable for different geomorphological types, thereby providing a scientific basis for promoting the coordinated
development of engineering construction and ecological protection. [Methods] Based on the principle of
“protection priority and disturbance minimization” , this study employed an integrated approach of field
investigation and data analysis to identify the hydrological, soil, and vegetation characteristics along the route, and

constructed a differentiated restoration technology system based on preventive protection and coordinated
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integration of engineering and vegetation measures. [Results] For different geomorphological types, five
ecological restoration models were established: Gobi desert region of the Hexi Corridor, desert steppe region of the
Hexi Corridor, arid steppe region of the Loess Plateau, hilly-gully region of the Loess Plateau in central Gansu,
and gully region of the Loess Plateau in eastern Gansu. A “one strategy for one place” solution was formed to
minimize the negative impact of engineering construction on the ecological environment. [ Conclusion] Through the
acceptance and inspection of soil and water conservation facilities, these ecological restoration models have
demonstrated significant effectiveness, effectively promoting ecological restoration and environmental
improvement along the transmission line. The findings provide valuable experience for addressing the challenges of
development and protection in ecologically fragile areas.

Keywords: power transmission and transformation project; soil erosion; ecological restoration; prevention and

control strategy
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Table 1 Statistics of basic meteorological elements for major administrative regions in Gansu section
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Fig. 1 Ecological restoration system in Gobi desert region of Hexi Corridor
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Fig. 2 System of ecological restoration measures for desert steppe region of Hexi Corridor

2.2.1 FBHRPEX

(D WPl i AL, 7 it T F 4 A, i BEOi T 1%
TEA B T A R o Y R, A R e e shva L OF
il R 2% AR B bt T S PR it T B B Rl R %
NS T AR 9 0E it T, 9 R T BE D it T3 B3

R T 0 B DR T 45 1 A1 it T O
I DX 40 s T 30 L R S AR B A
ST 2 SR

(2 WA s 20 30 6 0 . 1 X 3% X 4 o, 28 B O
Y S IR G 5 M K P 2% FLZ 5



1 BT HAE A L TR R R ph S BHAE R T

VIEZR - A0 8 TR T (2 1100k V) H 7 B ok 1) 439

T YA e by 5 BUA A IR BT HE— A B AR B R TR il
Tk AR, X 30 F Y0 3l X el vt HORE M AT 5 i OR
AL T AL T8 55 R R AT BE A it T X
b F W Bl LA KA BB IR T X TR S A 3 45 IR
THZ R RIZ VBN X, S OR3P0 1Ml XA 6 A7 A B, ™
St 7 M AN B A it T IO i i A B PR AP R TR )=
PE 3l XA 4B Bl L K 0 ] i L A i 2 TR 206 4R v
PRAP T T 45 SR, R B 7 0% DA B M - M [l SRR
AL HEAT ML R A KA B S A R T IY
RCRETS B 58 00 K o TRt TOH % A 22 R T T
i, BT E AR 4 B AR A5 R IR

(3) BEMRANR I B e . %X A B I R %
 RTT R O AT 8 B R, i 2 i X Ml 3 W 5
P, Y3l J5 1 2 B X T iz DRI, 7 TR i TS99 [
MR 2 WKUTa) 26 AF A B 2E W v B o Dy i — B [ E T
T, i RO B R AR XU 6 e T DX 1) e 5, v o — i
LT R B RE L 25 338 A B an B MR A 4 O
222 ABWIBEX

(D A A AR XT3 X IE X

Jit T3 % DX A R R 8 X FETTHZ i R b R AR Y
RS L 7t 45 S J5 b VB R AT 3 Bh
XF oA PR3 1 IS A B A T AR R A o i i AT 5
AL BERE B DR T X B PR 5815 B 2B B 5 IS RES 12
PEAE S, PR A AR E P K R K [
A B TR T T DX ER S B R I A SE L

(2) NTAE S B XTI g i T

RS IZ RS X R TRIERE hE. A
AR SR A A il DA B A% [ U 0 TR i 3, B
) AR A R XS AR A i . B Bl XA TR
it T2 38 %O V0 158301 2% [ 7 2 [ 8 V0 B X, Oy [ 5
Vb B, R AR S 27 b v B [ 70, DA hn 48 2 1 Y
b R B XU L BEL R4 0 3h V0O, B A XU B o
T, 98 2% s BH AR VD e A8 80 o il T 5% UG , Wit T3
S5 Bl X HEAT 3 b BT 5 AR ST Ml A% 1 R 2 XU
Bl DX B A2 KT b A AT R B B R /N T 20 m LY
K& Ub B [ Vb, VPR 2.0 X 2.0 m*~4.0X 4.0 m* 3. &
I s S R VD B E DA PN 39 FRORD R R A HE R . X
P Bl X g b g b 11 DX 38, B3R D A O B 09 37 b A B
7 11 AE A1, 18 AT 3 BSR4 0 el R U BE R 5
AT N TR R A SR A
23 HEIBETREERASREERX

2 X M Ak A P G R B A LU B B
T IR 2 R A A Kl XUk 5 A K R ™
o AR AR 2R i R AT 4006 I X R B
K IR B = 5K 43 I A, A T AE VD Ak
K, K BB R B KT T 3 . X ARSI A
(R i 77 ) R SR Bl K LA R py I A AR G T AE VD
BAC W o DR AR % X A S R B AN Y T
e i AL TR AR 0 A SR AL bR O E R B B A IX
THE 4 o ST VAR A2 it A R I R R S R K 9 IR R Ak
I FH A it A B T 7 v A A i 0 BC LB R
5l X 5 D XA A AR R R R (3D

— mmmER

MHERE ] B 48 1

MARRE | —] T2 X o e

— m A | R

FRERRHK [  REHE, KRR

e A% 41 48
& ® i

|

|
B WK | RmEEn, BEREEE

|

|

BLOOME ] b e B s

SRR TN

EHBEREHNK

Sk . B . :

Wi T I B 5 X HERL, HEKR |
Vi BE. B FA AR, R Bk
48T 42 X Vo, REAN, B

SN B T RO S 4 HE R T I 5 06 4T -H 3 It O

N IREHA

HRMLIAE ] REFHT. ARBAK |

— BB, SAP
6 T 38 B 2 U IX B, MR 2 -5 A

B3 HigRHXKTREERREHESHRERETR

Fig.3 System of ecological restoration measures for arid steppe region of Loess Plateau
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Fig.4 System of ecological restoration measures for hilly-gully region of Loess Plateau in central Gansu
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Fig.5 System of ecological restoration measures for gully region of Loess Plateau in eastern Gansu
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Table 4 Analysis of differences in ecological restoration models
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