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Abstract

Hequ County is located in the northwest coast of the Yellow River, a total area of 1320 km?, soil
erosion area of 1080 kmz2, with the destruction of human activities on the overuse of natural re-
sources and the environment, resulting in serious soil erosion and a series of ecological crisis to
the economic and social development of Hequ County and the people’s production and life brought
many serious harm aspects, which directly affects the sustainable economic and social develop-
ment of Hequ County, and becomes the biggest hidden danger of ecological security of Hequ coun-
ty. In this paper, according to the Shanxi province Hequ County Soil and water erosion, the cha-
racteristics of soil and water loss and the causes are analyzed. And based on the analysis of control
measures of soil and water Wu Jia Gou watershed of Hequ County, on further governance, this pa-
per puts forward the measures of soil and water loss in Hequ County, suiting one’s measures to
local conditions, which is conducive to the improvement of the ecological environment, and pro-
motes economic and social sustainable development.

Keywords

Water and Soil Erosion, Causes, Control Measures, Harm, Hequ County

AT EK T Ra e R

#OK' KAREY, EHTFC

YL PR R R 2 B, T I
PRI R IR R b, R
Email: '627158465@qq.com

WekE H . 20174812 H22H; A HEM: 20184F1H18H; KA HM: 201841/ 25H
IR

SCEF| AR, SRS, AR Wi BOK ERGA T TN]. R SARTIT, 2018, 7(1): 23-32.
DOI: 10.12677/gser.2018.71004


http://www.hanspub.org/journal/gser
https://doi.org/10.12677/gser.2018.71004
https://doi.org/10.12677/gser.2018.71004
http://www.hanspub.org

e 5

m =

SRR (L PH 2 i B KRR BUR, WK R RS R R BRBEAT T 2047, S5 G il B SRR VA
BoK R RGBT, XE3E— PG EN 2K ERRR N T FH RS, WA TSRS
S, RESHFHLHOTRERR.

KA
KEK, BE, BEEE, THE

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|

IR AR HE N TG B b AN 3R FH 33 R I b A 7 D R AN R, XA A T R A
N BRI AL P2 ARG i SR 2 7 T ™ B a5, HE At 2P AT RS R e o R EK i 2k 1) j ™ 8,
FEGMARICTER. AR 7R PR IrRe X . B DA K B R R R BB v B
FAHLE, H AT E PN R TR A AR XK R 7T, B S 7 B 5 BRI R D
T A S P AL B 4 R, AT AR 1320 km?, K iR TIAR 1080 km?, BEE A KRS AR BV 1
JEE ) P AN PR 5 ) 7™ B B B Pl Ok 51 % )™ B AR 7K 3 e R — R B A 2 FE L AR i B2 B A 2 R R R
BB A= AT R T 2 5 T ™ A, B 5 i B A5t S TR SRR, I il &
RS AR BR . A SRR i B K 3 5 O BIDIR X /K -3 2R s R R R AT T T, IR — DR
T DR R R, R T K LI R AR S EE L, Fe st T i B R SN A, B KA il E K
TRIEH ML R N, R TR ERARHER U R .

2. AT B Bk R ARIR
2.1, e SRR

21.1. BREH

Tl B A AR . B, =AML, AT 111°09'E~111°37'E Al 38°55'N~39°25'N 22 ], ifk
800~1600 m.

T L Kb SR R PR VAR X . BRI 98% 2 b T 2 M BE, A BHE AR, KM AN
WX, s X, PR NIX, Hig oA 0 1,

B TR RS E . KD, HAERR. AR, £FF B 1~2 N HESLRFKR
T HIRKE N 462.3 mm, WA 2,

T2 3R I, 45734756 6.8°C~8.8°C 2 If], Minfkm RZ T 7 Afy, Wi <E
£ 1~2 A, e 37°C, #{%—30°C, >10°C AR 2595.0°C . 45 71 H ] 2855.7 /Nik, 42 F- ¥ 41 FAiE 768°C,
7&K & 1805.7 mm.

T SRR AL B AT AL SRR RAMEWEEECE 0.2 LU, AR/

gm
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Figure 1. The distribution of geomorphology in Hequ County
L S ghE R S E

T p L A P A R, TR 1320 km?,  FLrboK R R IR 1080 km?, BB IEIK R, H
K/NEIE 6580 4%, Horf 10km DL B AIE 13 4%, 5 km~10 km f{1974 41 4%, 1 km~5 km {175 784 4%,
0.5 km~1.0 km 3278 5742 %%, 0.5 km LU R (/MR iie 2 ik k9, ARSI, VA8 2.74 km/km?, +
AR P AN 9800 Ukm?, KA NET A, HERAE 7 A48~ A, HERTERM 65% F, HoA
Po KEJRV Ik, SENFIRIP2IE 1635.7 Jit 4, KEFKEFN 1080 km?, /K- A& HEH A &
S 75%.

PO LB RE 76 km, STEZE 53.1m, ZAETIRE 823.04 LGRS, MM HIELTTEN 267 12 mP.
W BN R Z I B S5 55 13 28K SO R NI . 55 /N K iEE 37 %,
INR/NK 585 Kb, HiUT KBS R 6070 75 m®, MR K(E77) 2700 75 m®, MR K(E ) 4290 7 m?,
NBEK 1.75 12 m?, WA 3,
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Figure 2. The distribution of equal rainfall in Hequ County
2. B EWENHE

2.1.2. FALRR

b 2010 4E, W E S AN 16 73, HAg b Ay 11 A, AR AR T 79%, A%
B 107 A/km?.

WA B g%, TR S T ORI, i B S At R TR RRT, + 6
AR5+ — AR B2 G bs W 4.

2.2. B KR IR

J] L M AL 3 - PRI AR, A K IR R RO I Ty, SRR 1320 km?, bk iR
T AR 1080 km? (5 24 - HE AR 81.8%, WL 1.
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Figure 3. The distribution of water system in Hequ County
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Figure 4. The economic indicators of Hequ County at the end of the 11th five-year
plan and the 11th five-year plan
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Table 1. Soil and water loss in some basins in Hequ County
= L A BEaIREK RE IR

ik BB (km?) HEEEERLE (%) K BRI (km?) SRR R H (%)
%) 2136 16.3 182.78 84.5
=Nk 511 38.4 467 91.4
LIER 45.67 34 41 89.8
KA 113.75 8.6 85.4 75.1

T L AR A 9800 vkm?, T i EL LA K /INATIE 6580 4%, i 10 km LA ERIKIE 13 4,
5 km~10 km {74 41 2%, 1 km~5 km [J/N/4) 784 5%, 0.5 km~1.0 km [{J 374 5742 %%, 0.5 km DL R [#)/M=Z
M ANRRY, TSR, VBN 2.74 km/km?, KE AN AT, EHE 7 A4~9 A4, (HER
AR 65%LL b, HovEeH KERIY MK, SENEIRI 2 1635.7 i, SR 198 JiH,
o 98% 2 i, KEHK+H™E,

Tl B K L3R K DR DK IR A R i o TR R AR R T, R, o™
HI R . VAT B BUE R, O E RS RNAIR . KRR R NE R R,
HRMIERBERIUCNVSIE . W, EWERI . MERKM, K, S0 E K R
I7, HRUR, KRREIHIZ) T B4t S E 5 RS R R

3. JAMBKTREBERRBE
3.1. Bk Rk RE

3.1.1. BRER

1) B T4EE

il B b R R X, B R R, RN T 8. APl AR S R,
X SRR LK R T R P PE SR R

2) MR

YRR R BERAES R . Y. BB LR AR RS . T B b B R BRI, i A e
TR 91%, FEEMK 20, & Tl 22 0E. B, AR,

3) A=

W R KA SRR, BN E, BMKED MRS, Wl B AR K E 20y 350~550 mm, {Hj2
7~9 A8 T A K E T 60%~75%. 7~9 Ay, FMER-V7 TRFT= AR EMmELN 750 t, (5
i B AR K LR RAR ) 40% DA [, (R, Jl it LK IR 2 Y 32 B ) [N 3R R TR RN AR

4) HERERFE

T S A B VA AR X, R 7 e S R R, R AR A 5 P AR 24%, R K ORI

3.12. AAEE

1) SIRHEYE, BEBHR

Tl EL AR T R BRI, AR 2 AU X B AR R LR S, IR s . SRR A A A
Wi, DL AT SE AR AR TS B TR, KB K R R fEREE AR IE B PR BES M SRS HE A
G B AL
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YT LUK (3o JSE TR SR A L7 2 AR A B 373 A 1 3 LUME R B, ™ EE PR 1 58 BRI Y
FRARERE, T L R e e N TR [ R R AR, PR o R TGS 37 B A T B

3) AT AR B A A& BRI ] L

T BAER . BREEREIR A P R R, T H B B A BRAR LA YOt i OO e, BLR
ALIZ, MEsRAT, MBS N5 3B 3 SO R AR, I A28 K iR k.

3.2. AHBXKEREESE

3.2.1. HIMABSIBE(R. iR E

TR £ IR S, A H T 30,  HIA AOREKBE R BRI, T ERiL
PR E— DA, KRR T RIRAF K 5B K, @R TRREMR, TEE TR, Hiii,
A= AR T A AR

3.22. REMHF™E

ZAERPK T, TEE BN TR B K R RR . RIS i B Sk P AT RE 1~3 m,
i B K/ NATE 6580 4%, o 10 km BA R 13 %, 5 km~10 km 14 41 4%, 1 km~5 km [
/INVE) 784 %, 0.5 km~1.0 km f{1 5074 5742 %, 0.5 km AR FI/IME 0y 25 anigk (9, TEAUREI, M 2L £
1E 20%~50%7c 47, feim Ik 65% LA b, VAERTARAEY K, AR B SRR E, AR AR WA -

3.2.3. SIEFHEMTES
T B R LR AR, AR AR R B o R R R A BN SE S IR AR 55 K R 2%
PRI H, SRR S A AR A HE — 2 n el o 3T f B AR K R R

3.2.4. RFHREE
T H K RS RAEAF RHR ) Pk Dt A iR 204, HROK N2/, SEORRR AN,
R AR EAN L, BB E

3.2.5. ARG EDERF

Tl B K R BB T ARG R R . AN R AR, S BRI IR K IR BE R
KBRS FABCE A A BE N, iRk FMBEZE KA, e T Eate. e, B Rb AR REH
RRFHVRA, EARESEE— P, SRS R EHBIR[2].

4. A BIK TR AREREHE
4.1, R EMRREERERNRB R ER

K ORIV it B0 AE SO /N T B 0 TERER 23 385 Dot T 733 5 R84 L B Bt ol =231

IR AR ARE AR A Tt = T e I 3 N R RS IR K RE T, SRAERIIK LR R . FE/NT 2573
ISR VA R R, £E G2 3 e b )R BB N N T 5EYg, R &0k, 76 )13 Ut R B L AE 25°~30°
i SAT BOR R RC T, 72 KT 303 b S AT B R

DAYHT i B B0 S8 AN ], BR SR VA SO BB B F L RIS AR ARSI St i B A i, AR
W RN T —BE N EEAOPHERE . MR, RRE. BbE. 2EKE. P, &K
Wit S W, WAk 2. £ 3.

WG, BRIV N S R A % & UK B 5351.5 B, HMITE 8~20 m, $HE & H H
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Table 2. Water and soil erosion before treatment
2. BERTKTRERR

AR HR(H) RS (V) RRE () RS (m*/H) BRE(M)
6°~20° bt Bt 20,553.8 2 41,107.6 8 164,430.4
20°~30°7418 7962.2 7 55,735.4 12 95,546.4
25°~49°FiE 8771.9 16 14,350.4 24 219,258.9
20-30"HE 24,362.1 25 60,905.3 9 21,958.9
ait 61,650 298,099 68,9761.3

Table 3. The situation of retain after treatment
3 REREEEAK

HZ R T (5) IR AIRAR (V) ERE(®) BB’/ ) EKE&Mm)
6 H 5351.5 4 21,406 12 64,218
10 4E LB T Ak 3230 8 25,840 15 48,450
10 4EBAR ALk 11,186 6.6 73,827.6 10 111,860
B BT 11,582.6 10 115,826 17 196,904
He 4199.9 8 33,599 15 62,999
&it 35,550 270,499 484,431

0.3~05m, #H| At ERIMER . W& 2. % 3 hEH, JRFRIK. Wik &SN 68.98 m® Al 29.81
Tit, VREE KU S A 48.44 mP A1 27 TT t, EIKIRID R 4N 70.17%H1 90.57%, EFAETE I
TR BB RS T EEMEM.

FHUE AT DA Y, RO s 00 il EL R v Bl i 28 BT AT B AR A, DR e ROl 4 it A2 T i
PR ERR R — KA, KA E@st ., SRR MR EER RO, @ RZHE. ik
JEJE IMENUR. 2R, o R IR0 R 45 i S5 Al 15 it $2 i IR PR ol s @ k.
BT R R Rk, N LR & PR AT S 2 se M 3 it I 2 0 s Gl I Rt R A5 B, MR R T
U T ) S R I RS 6 [4]

4.2. PUKEAERIEEATHIREE MBI ER

FESLARBUK . R 2R G Bl 47 4 22 AR i 4 32 28 FLAR[S] e AE/K 02K DX AR L A AR
MM, SRS, TEHE BRI KL REFEMAI . DL i BP0 B, SRS i i AR
25° VLT B3I LB G TR AR MO T, /KR, VA% 0.8~1.0 m, VATR 0.5~0.8 m, LLEAZMIZ A K
BAEIE FITA; 1R 25" DL LRI BES AR RN T2, O /KTl BT R, BUEK, MR, #iR
25, A SIS p . ARV S IR R b, FRRAERR . E AR, BoiRe VAL E A
ORI B T R R A

DAL LT o LK DR AR I 2 B AR 3 SEPt O0, DLEACON R, FF. . B G. £ R
DTRAA TN Z 245 ERBCRE B UREN . BACN T M2 RS 3. Rk, Wi,
HESEA N P Y S s ARSI, SR 3SOMIVA S o e e T bR s FEBES . o, VAR,
B DX 5 RO AR 5 0 T A R /K A ORFF AR
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4.3. PABE. W1, EEERERAEHIGETRERFER

K IR VA B T AR it o S 4 AR R TE R B TR

YT B AR 2 e O N U B 3K 3R (6] IiE B i TAR R FAE TR IRV R ).
WERYHK, WREVERMNIE . Lt E, b Lt s AR BRI AR, BRK i k.

FENTUAE _E AR R X, 5 Ay L ) AR BN L, DR M ) B B A B TE T VA . e
DUBCN T R S U ANSGINA B v 3o, REGA LB TR, R X i i 2 ok
Mk ARIEVA S AR IS, RIS BEEE BRI i, 1BE 28N RIE[7].

TEMER M IE X, RHEEFFA AR, HEEK, SR, R TR,
B A LEISYEE, HlEkg. BYTEMAE A BT, TR R E 2R AR E

TE R HHAEARMITRRX, RN LSRR, BUERIENE, RIGE/NEIL, £ KR T
T, B ik B R R A 8]

DAHT i B SO SR o ], B o TR AT R & . EEARE. W, 8. KT
WEPLE TR, LRSI 37 km?, S 1964 m® A A E F 2 1581 m°, WL# 4,

BEXF BRI P AR, ST e YRR B AR, TEVRTE S S RS 2R . L BT
T2 180 4b, MPEZ 1964 5 m®, HREEEEZ 1581 7 m’. XELVAE TR AGE R £ ZKER, 1
HAdh s TR e, Aot 1 R AV BRI R . R A i 1282 B, KGN TR AR
[E28

SRR VAT IR H 2 M 1958 EFF UG, #iil 1988 fFJ, 4iitid BitiA BARAF AL B 35545.9 i,
Horp: JKCPEAH 53515 /Y, FEEHE 648.5 i, AL 1282 wy, sKih 1967.8 ®i, Y HTHFIIL 9249.8 i,
EVABREAR K 26%. Bith 3323.6 B7, JRAHK 11542.5 B, HEAHKK 8259 B, ZUEAk 2875 B, FRELEIAIL
25,999.1 F7, MYREREIAAN 73.0%. K. /NEIJRMIIL 170 BEL JKPE 1 FE, JEHL 9 B, A5 650 FE, FRAH
/K TH 300 .

#1E 2010 4F, g E YA HBIR E AR 13.35 km?, B2 208.88 7 m®, FLUREZ 139.63 Ji m®. LA
ELN ], 2010 455 AT 1 22 AR BRI AR 16.95 km?; 427 17.06 kmP LR & iA BT 4% Wit
W19 JiE, HradE i3 BE, TRAUIS EE, /NIUMLS EE, SERRSIAERE T3 BE, SR AU 3 R,

F 7] B AR R UK, AR SR VAR K e B i AN e 56, Tl il ELK IR VR B TR
TR DAE KSR, TR, SIEER Y, ST HUR AT (R E AL LR, FEIUN AR B IS~ 1,
REF2 7K YE X B REIR I ol B s 5] v ot o] DA R il h 2 K B2k .

5. IhE§

MU K L R A, 00 B I e U R D B oy D AT b i 1 B9 0 2 i K

Table 4. The retaining capacity of all kinds of engineering measures

=4 BRI EEREZERNET

THEmE B () KE(7 m) FEHIE R (km?) BT m) BREKEETT M)
K PE 1 1.9 50 45
T I 170 24.5 1890 1512
wYi 650 8 8 8
K 325 26 16 16
it 37 1964 1581
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IR AR AR D B 7 IR AT D B LA L, 7 2 R IR R o A B ) 80%, A6 HE R 5
FRIREE R b B o DR A kb B LU AN B 20%. T3] ith B i AL 1) B AR BRI SR RS A, AR
BTG B A S S BGRAIARA R ], 1 AV R BE— 2R 1 B K R k. Bk, AR
i L2 DU I IR MO K R R B TRERS DY T, R A AL HE B AN AL it e R K AR
FF LR AT AW A EMIE AN & . RIS REFEACTHE, ST, R R,
TREFHEAR, BIEETEH, Sl EBRDEAN TR, B, FOMa G K R, SCiia B 5 4R
BEME G, ToREREN, a8, RN KRNt 3R m T H MR KA
KV, ARG E R LR, RGeS AR PR R, WAL B AR ST, (ki i B2 A
SRR -
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