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Suitability evaluation of soil and water conservation
of counties in Loess Plateau
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b Institute of Water Resources and Hydro-electric Engineering s Xi’an University of Technology s Xi’an,Shaanxi 710048, China)

Abstract: [Objective] The study evaluated the suitability of soil and water conservation of counties in
Loess Plateau. [Method) Years’ observation data of Ansai,Zichang, Yanchuan, Mizhi, Suide, and Shenmu
county in northern Shaanxi were selected,a comprehensive governance index system for soil and water con-
servation was established,and AHP was applied in the analysis and evaluation of suitability of soil and wa-
ter conservation in Loess Plateau. [Result] The results show that dam land area governance degree and u-
nit area investment are main affecting factors in soil and water conservation evaluation system in these are-
as,and more concern shonld be given to these factors in practical application;the comprehensive evaluation
scores of the 6 counties indicate that the situation of soil and water conservation can develop sustainably,
and the evaluation results are in accordance with actual situation. [Conclusion) The suitability of evaluation
system of soil and water conservation reflects the actual situation,and the application of the evaluation sys-
tem can provide reliable basis for scientific evaluation of water conservation measures.
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tion system; AHP

o R IR UK K AR E A XL T A BRI A AR L B kol
B ER FEOK ERERE R SR R R S S TR R g R R R R R fER

* [k HWIT  2009-04-28
(4T H] FERRE SRR 5 H (2007CB407206) ; [#{ ZRHE 2 455 H (2006 BAD09B02)
[MEERNT BEBEL 1987 —) 4, Bevh 2 jE A B 1, 3288 NSk ¥e Ui 5K - A58 98 . E-mail: zi-xuan00@163. com



160 P BB K 3R AR

537 &

K A PSS A B S B T8 B T LA ZE WA it R R i
FUBRVE 8 1t 0y 2 0 /N R 2E B IR B R IR &R L R
A BE T R R X K IR Y R
FEK 3 2 TR Y S B s BB K B R R R
TE 5 S0 A 32 R B LU R BAAS 3 e R X R kAT
A BRI IE 5 LRk B R K DR R B A —
SE BT o el 78 EL RV XK + (R FR A B 17
BEEIEA O B oK PR B R 5 3 B R 52 45 2
2% R B B st i

AR FE AL X B AL 8 A oK R RIS A H A
Hi X, LB e KR R i 5 % 4, 4o EL K - R A B
e 11 2h S AR AR HEAT T 40 A ST T K B AR R A
STNER IR AN ENESNID TR ) kSR = B2 D)
Kl 1 1) 5 B AR 2= AR A

L M5 Ik

1.1 SMREX#HER

B At B = v A b X 2 R A K R RS
6 R K AR D BB K 220 A A AR A ¥y i, 2487
VIR K S AE 400 mm 7247 AR AR TR B A 16 mm,
AR DR T AT K B R A R, K T AR R R 42
ol 7™ E O ELAE AR B AR K R Ol R G
(8 - b ) T A K AT B A 5 R R A R Y O kL IX
B SE Sik— KL B2 R B R AR S
s 55 X 22—,

AR SC LAl A ik B R XK, 3 R AT 4 b
DX P 22 FE T4 VHE T 3 A LR AR bR L XY K il L 2%
PR 3 Aok iR BB Af BT HE AT A BT

O #R %8 & % Coverage rate of forest;
30 ¢ EEEHEK Coverage rate of grass

25 F

B E/%
Coveragerate
- = N

w (= w [=

01984 1987 1990 1993 1996 1999 2002 2005
EA4 Year
BT 2 38 BARRA 3 R  AE 4k
Fig. 1 Change of vegetation-covered rate in Ansai
2.1.1 #EZEZEFE ONETAE 2 o LIFEH, N
1984~2005 4, 22 Z£ LA AR L p ko BT 7 R By 3k
BT B A b TR I AR i JUAR 8 B A X AR
R o 22 28 K B AR BRI B 35 5 (8 2000 4F
FeATIRENT 2800, LAJE T A A5 IR I A I R

1.2 FRRBERZHFHZE

A ST R R IR TR PE A K AR R R
i1 1984~2005 AEREVE 4 K AR FF LT BB, IF 45
& I T A AT B R S AN TR

ARSCR HE W o B ik AT . SR IR BT
(Analytic Hierarchy Process, AHP) J& 7F & ¥4 J7 1%
Fefih b A R Ok 1 B M A 2 TR R AR 1) — FR R}
YR ERAFE LETN —MAER ST TB. B
T 2R AT L A 2 05 48 B R L e R & AL 5 %
PR 53 A T 7 M ) | A 3 A2 i K B R S B R
T Az PR PR IR VAN S T AR R Tz
RN Tk A A 48 bR 0 A0 R R
6] A 1A PE A 45 R 5 AT LM O el B AL R Y
T, 00 200 X6 DF A 48 b B AT A oA Ak Ak B
SR A B 5E R I FE £ 1k b 387 1k L 8 ik b B R L
6 b 19 B KRR i /N A 1) 22 B R A7 B2 1 H 03, 46
RAT 0~1, (RIS 38 3 43 A7 &6 b 19 SR s ok ARk
Y B2 TR 1 SR D R PR B e 2438 A3
15 235 BTN 1A

2 gER 558

2.1 BEUKLREFEEMNINTEHE

AR e b b DX K A PR i BRI A 25 R 05T 19 52 B
00 255 B UK LR FRIR BGETH SR I T AR
Tt o A% b T T AR, S0 AR L B L bR T AR iR B
JE N BRSO i SRR B K AR L
T FR 5 45 45 b of A iR B U | A B AR
PEHEAT 23 B SR ANE 1~ 10 Fris .

251 o PR 25 R Coverage rate of forest;
| I E 78 & % Coverage rate of grass

)

0 ||| N i
1984 1987 1990 1993 1996 1999 2002 2005
4 Year

&l 2 poR BB 5 3R AR Ik
Fig.2 Change of vegetation-covered rate in Shenmu
R 3R — A T 256 1 KF Bk
TORFEFMENEA -4 T EARE 2 20
90 ARG IR EAE 19. 5% A A, MR EK 154
PRI 35 N 1984 411 9 260 2 i 5 K B 2005 411
20 %0 5 K AR FE R R 1) 7 25 AR B BE AN KL (HA 2

[\
(=1

B E/%
Coveragerate
o

—_
[=1

w




1z

WRAE X 45 b 3 4 o TR EL K R AR RIA B A BTN 161

AR, R 2005 AR F 8% A2, Hifth 4
A ELBIUMRORE A 55 2 0 78 At A AR LAY B AR

2.1.2 #HaAMM@mm WK 3] UFEH.2ZE.
A B 0 T T RR B A 7K GRS AR 4 1 15 n T
FEIH B W B Ak e, 1984 ~ 2005 4F 4 9E B
FH 77 ARAE SF 4 58 i 540 hm® , B A B AF S 35 4% 0

2.4 r —— ZEE Ansai;
B— # KB Shenmu

5 H & &/ Thm’
Terracede land

11 1 | 11 1 1 1 1
1984 1988 1992 1996 2000 2004
4

Year

3 22 ZE R Bk I i ALY AR b
Fig.3 Change of terraced land in Ansai and Shenmu county
2.1.3 #FH L F @R M 1984 4EF 2005 FE A K
T ORFEG TR AT LU L B F AR R Pt i
7 M X K AR TR B it —  H L R
AR RABBE B, #K 1k 2005 4, 4 22 Hh (X 2 2 B3 1L
HAMA N 2 933. 3 hm? . 7K 8 953. 3 hm?, #E JI|
B 3k%) 6 240 hm” s My ARkb X OK B B 35511 & AR AR
830 hm? ,ZZff 5. 860 hm? , #ft A B % 11 & bk 1 LR
HLiEF] 28 193.3 hm®., Mok — 2 B &5 1L & M
FURBAR K AR S 1L E M A SHOER R R IR ER,

75
60
2
X3
WS 45
T
£ E 30
&)}
15
0
1984 1988 1992 1996 2000 2004
FE4
Year
K5 IEEK T RFFA B E R L
Fig.5 Change of erosion control degree in Ansai county
2.1.5 Awm#E MK 7ATLLAE N, A 1984 ~

2001 4F , M bk X A9 oK I | 2% 18 R Ap R 3 A LS
LX) 55 PR EN] 3 MR N — H R
BF-2% T E.

2.1.6 R % K8 AL LIE TR
3L R B R A AR BN B A AR B B gl .

406.7 hm*, M 4 A] LIA A 1984~2005 4F, %%
FE ELFOK A B 1 400 1l 1 FRLE A L R B 3 T S
B b 22 38 BN 2000 AF FF UG, b 1H AR AR |k
FNEE L KR E 00 b 1w A — B AL T RKOIR S 2005
AEMEZE 2 733.3 hm’ , ZE45 T, HoAt 4 4> B Sl
I b T R AR A EL A AR LA A

2900 - —e— g H Ansai;
—8— K JiE & Mizhi

2500 |
g
=2 2100
K g
EHe 1700
2 A
B 1300
900
1984 1988 1992 1996 2000 2004
FE 4
Year

Bl 4 22 2E KB L 30U 1 ALY AR b
Fig.4 Change of dam land in Ansai and Mizhi county

23 Jhy DI A 28 B B R O 1 2E S R A

2.1.4 IR MK S FIE 6 ATLIE H, A1984~
1996 4F , % %€ FLK + 035 3h BE A9 A8 fb SR 2 B
TR N 1996 4E DL, 4 5E B IE B SR
TRFEFE 700 LA S b AE — A8 B 7K 5 DL 1984 ~
2005 4F A L (9 76 2R B A BRAE (5 09 3 I — L 2
A E T, & 2005 AEE K £ 47% ., 4E
P, oAl 4 A~ B s 2R AR At B SR R
B T AR

50

40

175
[=1

YR E/%
Control ratio
)
fe)

0
1984 1988 1992 1996 2000 2004
Fh

Year

K6 iR LK PR A B R AR

Fig. 6 Change of erosion control degree in Shenmu county

M9 AT RLE WK AR VA8 BR3P EAIRE S
PR AR B . A LB X
TR AL 3 DX A AR B TR SR 4 S HLT AR R AR
B 3 0GR B L bRE R A A R EUR R R
SN - LA S AR 55 30 0 N8 AR A A R e e A T

—E R



162

Ph AL A ARBH R R 2 2 i CH AR BE 22 RED 937 &

—_
[\S)

—_
f=1

=]

40

)
f=1

ny —— K fiR & Mizhi;
"ﬂ‘ g - 278 . Suide;
® 2 —h— R E Shenmu;
- ¢ ZHE B Ansai;
< 20 -k FK E Zichang;

- #EJI[ & Yanchuan

10 1 1 | | | | | 1 1 | 1 1 | 1 | L1
1984 1986 1988 1990 1992 1994 1996 1998 2000
F4
Year

Bl 7 OKNE AR MR ZIE TR EN 6 BN D 1A ik
Fig. 7 Change of population in Mizhi, Suide,Shenmu. Ansai,Zichang and Yanchuan county

r —o— ZFEEH Ansai; 14 r —& KB E Mizhi;
- FKE Zichang; ok —& B H Suide;
I —&— 3E)I] & Yanchuan —A— # K & Shenmu

-
B.E o g
E S
i 32 g
me © LE
&3 RE
g 4 &3
B s 4
, S
2
0 . . . . . ) 0 ) ) ) . L )
1984 1987 1990 1993 1996 1999 2002 1984 1987 1990 1993 1996 1999 2002
FE4 FE4
Year Year
B8 I TR E) 3 BERE R ENEL 9 kMg . oA 3 BRE N RN
Fig. 8 Change of food production in Ansai., Fig. 9 Change of food production in Mizhi,
Zichang and Yanchuan county Suide and Shenmu county

2.1.7 FAFEE WE10 AW LR TR GEN R HIT RAH AR R X 3 A EAR . [R] AT LA
SAEMEME L BHAIA - HPhTRE B AR XA E R BOEAR LRGN T 1 R
A FPFEEON 1986 4ETFAR T 1000 B T K LA Mg Eok. ZHM AT 1. R IER
BT B R A M X . NI 1T Al L I BC R, 2 A Ml DX s B0 2 Ak S R 22
Bl R o MR 3 A BB E AR BCRARRE A OC AR DXL T E 2 AR R s X L R AR
THIX 3 AEARIFA TR UMK 3 B8 —FRE . X SN SRS AT .

140 —A— §E JI| & Yanchuan

130

—— ZEE Ansai;

-8 7K H Zichang;

110 —— K Jis H. Mizhi;
- 2L {8 8 Suide;
—A— # AR E Shenmu

s ¥ 100
£ E
o o 120 .8
%.g § %D 90
w110 BE g
2 £s
2 5
®. e 100 me 70
= E
2 90 S 60
30 L L L L L ) 50 )
1984 1987 1990 1993 1996 1999 2002 1984 1987 1990 1993 1996 1999 2002
F4
Year Year
10 Z 38 . FH B 3 BT Rl £ A fk 11 ORAR EE PR 3 B Fhis B A e
Fig. 10 Change of multiple cropping index in Fig. 11 Change of multiple cropping index in

Aasai, Zichang and Yanchuan county Mizhi, Suide and Shenmu county



512

WRAE X 45 b B i T L K AR IA B S BTN 163

HIR A R B KA R T2 R R Y 4
KA B T A RIG U (B AE B AL b XX 25 ™ 5 5% 3K >
b A b bR 2 S i OK R
2.1.8 ARirpHFErsammit MNEI12ATUE
o T RE K AR R A BB O AT LB R
I3 R 2 AN B 1998 AR 2Z Hi B A ] AR 4R TR AR L AR
PRz [ A8 AR K5 1998 4F 22 J BT K 2 18 K

17500
15000 |
o 12500 |
g%
'.“ g 10000 [
B$ 7500 f
o =
g 5000
0 Ll mmm .-.I.I. ANARANRAAR
1984 1987 1990 1993 1996 1999 2002 2005
FE4
Year
K12 A& B oK A Prde B 7 1o AR AR BE 00 A8 Ak

Fig. 12

unit area in Zichang county
2.2 HMERNEERERERNETL
AR Al B At b XK = O 457 3 B AR 25 PR B8 19 52 B
T 255 A WF T AR 2 BUK £ AR5 AR m L
P/ 7S ST AN TR A B N AR S L= N
(AN R i SN IS & NI U E - F N R DA '
H 5 Z(0) 2y

Target stratum Criterion stratum

Change of investment of per

FA FARERTE 5 000 J6/km?, MK 13 A LLAE . 4
A B K A PR TR AR 9 T LB B R4 2 AN B
Bt 21998 4R LLRT S 1 AL AR R AR /N, AR 1R
Z 51998 AELUJE LT R BB (36 in , HL 2003 43k
#5481 J6/km” . ZEA HAS, Hofth 4 A4 B ok £ 4%
FRvA A IS O LA AU A . U B T Aok
FEAZ X I A S PR B R 7 DN K T 4095 1

1984 1987 1990 199%: 1996 1999 2002 2005

Year

B 13 PR AR EL K b PR S v AR B A AR fk
Fig. 13

unit area in Shenmu county

B B A I 4 b L Pl B B K
AR A I FLE AN SR AR R AR L A 14 B,
PR R AR AR AR 3 A — G b L B B A 2
DO R BEAOCR A . B — e b XA A
JUA R il S e HE R 1 — g b1

HiREM)

Indicator stratum

K B R AT BRM,)

The area of water and soil conservati on forests

60007
5000
R
! —
E% 4000
* £
B8 3000}
oy &
&5
=% 2000}
1000} | |
0- L P M | nAAAAN N
#

Change of investment of per

K LR EERM,)

The area of water and soil conservation grassland

I 5 B T BYM,,) The area of terraced land |

—| 3L T (M) The area of dam land |
H ILH AR TE M)

The area of closing hill for afforestation

_| A B E(M,) Population |

_| B & EFEM,) Food production |

_| B TATFR B B (M) Investment of per unitarea |

2 45 H(M,) Multiple cropping index |

V6 2 FE(M,,) Erosioncontrol degree

WHEREHE(U)
Management
measures
KEAREER
138 B
Suitability of
soil and
water ?i‘%ééﬁ‘l% ‘IR(UZ)
conversation Social
economic conditions
HEBRU,)
Controlling effect

P14 eIt 3 e S B K b AR R IR B R T B R O3 BT R

Fig. 14 AHP model of the suitability evaluation on soil and water conservation of counties in Loess Plateau
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Table 5 Total hierarchy taxis and results of suitability evaluation system on soil

and water conservation of counties in Loess Plateau
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