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Models of soil and water conservation in the loess hilly region of China
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Abstract; The Loess Plateau is the region with the most serious soil and water loss in China, and decades of soil and water
conservation have remarkable achievements. As our country has put the construction of ecological civilization at the height of
national strategy, it is necessary to systematically summarize the current situation of soil and water conservation models of
the Loess Plateau. Based on the systematic analysis of soil and water conservation measures system and watersheds’ land use
conditions, we sorted out and summarized the management models of 6 typical watersheds in the Loess Plateau, including 6
models which were gully control and land reclamation, erosion control and sand fixation, ecological agriculture
development, three major systems, terrace development and efficient use of water resources, respectively. Through the
comparison of each soil and water conservation model, we found that the comprehensive management models of small
watersheds mainly used environmental management to make the space for human being surviving and developing better. The
construction of the technical system of soil and water conservation measures reflected the characteristics of the regulation
from slope to gully areas and the combination of engineering and biological measurements. However, management models
had different manifestations under different ecological environment status and socio-economic conditions. Based on the

similarities and differences of soil and water conservation models of different small watersheds, the soil and water loss
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management models of watersheds were discussed from the aspects of natural geographical conditions and needs of social and
economic development, and the mechanism framework of how the soil and water conservation models of the Loess Plateau
form were put forward to provide references for soil and water loss management of the Loess Plateau, and ecological

protection and high-quality development of the Yellow River Basin.

Key Words:; the Loess Plateau; soil and water conservation; system of measures; models
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Fig.1 Spatial distribution of soil and water conservation model survey on the Loess Plateau
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Fig.2 Land use classification map of typical small watersheds on the Loess Plateau
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Fig.3 The structure of forest and grass
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Fig.4 Types and distribution of soil and water conservation measures in typical small watersheds of the Loess Plateau
Feds/ NI TR T K 7S B VA I, TR H A i 4.63% ., BF A2 iR 45 R B, B EE R DCEE 1) Bk B /N D )

2B BRI T AR DR PR E MRS X5 B st 0/ 54 T8 LA B S Bt K 3 % S ) R 2 )
4 [

8y

L ANERS

5 ET/NREAHEEBEE

Fig.5 Terrace in small watersheds
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Fig.6 The average elevation and average slope of the major measures

4 KERKAEER

IK AR AR, 2 AR X A S R SRR MR AL | - 1 X IR T SR i BUE AR, D5 I IR Y
e, A TR BT H S RAHEL M IAAE S 89770, 2K e 2R 3 PR 1A 28 7 /N K 4 0 2R 3 B AR
MR AR, Sl NR I A S R G AT RGNS RGE AT RGN A, 455/ N K R R
IHHEIEIA R B4 T LAUR 6 MUK & RS AR B,

http ; //www.ecologica.cn



B
e

6408 2 SO Eire 41 %

4.1 B R R VA A X YA VA 1 A

BV A0 4 = P 3 ik Sl T A o I B VA AR XA VA T R 2 I S Ak AR R IR AR Y T A TR
(1.53 km?) (5 VBLETE AR Y 72.24% 38 HF 7 BEOR . i BURE AR T PR TR A A S BOMR b T R S £ Rk A
oA T RS PRk T Ak DR R B AR A AR A 1) R AR AR YA VA i e TR, U R
TIFR L A A TR 6.14% , A 30T BE B E 7 (8 i S An A F T AR, SEATARAF AR 30 % R HEK =
WIERE TR .

Bl HR 1 R LR YA YA 1 b (0 25 TR A RS AR yR Y L R T DA S AV A R R B Ay
2% U T MR SE R R B PR, R DR UE 3 A 6 R S I fa W T KT B S5 MR e, 3 TR B DA 4 b AR
B ] T A HEAEGE Y R R TEBEIY B R 30 TR R AR A o VR AN 138 T 5 PE B R A % 3 B 30
T T JRAKST- B i b, 200 RAETR AT K 1 16871, 25° LA B BE b A 7 e TR B, VB AR E A DR
LA READ B R AR

WEPHEI RS, ZEEEVTE . T LRI T P E T, RV SRS T R A i e, R
R 1 3, St T AR A 2 VA A DL B R R B A SR B GO e 0 RIS RA R B UG R G, R DX
FIPTILRE ), B EE A AR I T B R R R | s K, F DA R AR T R A B A B
He ERIRE ST, SEBLHUHAO 1 =5 7= F ™

ZREE T DA TF &0 3 P R AR BRI A %) St 32k, 55 A g ol A 2548 52 b i B N O i Ry %
O, A PILRE R A, A R A %o A 2 5 SR A PR, SCPRIE AR Ml FH b T[] RS- ) A I 17 400 3
FRRE REIR A A B SZ S, (A2 3 ) St A T 15 20 4 FRS %) B A S , J i R4 b 5 0 I A 75 el i S5 R 4
ST RIS,
4.2 RUphoK i a2 # X o [ R

7N VA TRIAN T8 B 52 AU K s s T (R B B A pl b0 X, 2 LR (1 55 VD8 - Fe B M, b vk | 14
B, RS P2 F 5, 95% DL A B35 8 A A Bl A B el AR R ZIEE R T A P A B
75 A R FH 25

20 tH22 60 4-AR, FIIT dRHE Sh A B E ARG , 27« =L Pk B s, — BB o5 35 DAk I il
TR TR AEE P A SRR RA M T S 2R A R 52, s Bkt 1 AU ff Dy > bR
TR FRRGERSE N, 320 HT VS 1 8] s AR DI A e 25 W RN A A TR 254 ok v 7= ™ (i LR B VR B8 1 DA B
TR R s BOA T TF & O XIRZ B b ] 52 K JR A 451 . AR TSR UK i B8 T AT B
ARG PG R TR DRI R R i LA Rk 3 el 8 R AR A TR R, T T 1
FRH 28.85% NHEAR 36.84% N EHL 16.79% NTFARIKE R

Il TR B B AR R AR b FEPESTE L R AL B L LUK YA RO R R 3 SR | AR i B T
RTEN PR LR SR TR D480 T (EL DR 10 92 R DA A 728 R ARG, 32 ot F i AL, (SO B A 1 e g AT
JEAEIT BB B R SR AR, HeAr B A A WK, A AR T B B FE T R 43.75% ., 32 VP IX AR 7K 43 4%
PRECIS | b 335 ) DXy e 25 Rl v 1) B XU VDR K 23380 22 SR X IUR Vb e [ 5 o T K IXHR
PR B DR A RNl X Aok 32 AR IR T TF & AR B vA A B, A VA R R ik
IUFTYA A0, & S TRC b YA 308 7 b 308 3 30k 3 A Ml A v i BRI A TR A b ) AR A D/ s T A A B S
W XORUGE Y T X355 3 F1 A b 34

WREE S MR GENRA T, 7SI I /NS & R T = LR 3 R AP 25 SEat PRl Ak Rk — Fe 44
X 224 1 A A5 AR B B IR IS, T ORS00 A0 0 AR A B B EE R it 4 B S SR R AR R S R 5 A AR
Ao BT BT AR A ARG B I B XU VDR 2R 1 3 BRI VA v % ik B i B R g AT
I, SR T R R b AR R 2 2 b A A e A A 1) [R] B il A Y b AR MR TR SR, W &
Wk, 57 8 1R | 5 30T BRS04 A B B S5 K b OB AR e (R A R LUVA M R, LUK R

http ; //www.ecologica.cn



16 1 RN AT U A AR DR N K e R IR P 6409

PRI TR SR 7 1), A R A DR 13X — )
4.3 EBLT KRR RO K SRR

M 1973 AEFF b, SR T TET il B ok AR A IR B E IR, Tkl K e L AR
Z Pt —FRa— R & B4 = AN B B, ST a i s R AR A K R R AT B WA B &
IK AR AE BB 1) b A S 2 U0 0 R R R G AR R MR S5 A AN 1991 4E ) 1:2.5:0.8,2008 4F
1:6.0 :4. 37 AF R IMAERY 1:5.2:2.2, G PMA 25 & R AP E iR B 2 (8] (9 0C 2R, A& 77 b 4540 &2 e 57 3
TRl S5 2R 55 A M 75 2R 7 5 OB b S5 # i B bR B i Al R AR PR RE T, R R AU FIIR FEA Y
PN, AR sl 2 0% R RO AR S R G A LS —

ZIAER S E A SR NE & R RAVE R R R, RME AR RIR R MR 2 DR T 4 5 4%
O B HEAKR /N KRR & R RE BE 28 0% . FEIRT R 28 33 T8 S Asf T3 3 e 5ol TR B A6 H
JE| R KT Y E R B AP MR T B AR IR E AR FR L RT3 A /K B R T 45 BRI o £ o W ) 5 A8 Ry A
O AR A A7 5 5 S DU B R G R i MR B BRI 200 & J& . FEORP A S 0y [l fin
SR 22 M BURIAE 4P, PRUESR S 77 i o o

A S B AR Z R T 1 Bt A A LU AR BB O IR AR R | A 1A X T U™ A K R X
TR AE LA AR, S B AT R A X e, A R A I AR T, DA R R 3 T AR A
XX IR T AR B R . RS T IR A AR R 7T 25° A3k T | 33k 67 A4 K - AR AR R A ™
T (18 DX il A i o o

A ) B BRI R A B AR 5 A TGRS BB E AR R AT I TN, T3 D B 25 44 114 I8 4
AR TN GEEA = RE S, RIS AR & P 254, 3l ek 2 e Rl FRFE MY S5 22 o0l A5 2 Bl i
ANCAT LA R I A A TR A — 8B40 & R BE AL S, ol DA A P IR . TR iR S, &
T it FH b LA G B T8 BT S DR R VA B 2 U R R AR R RO 2 R g AR A S R A LG —
AR,
4.4 FEHEIEC S RIKR" 20K RIG B

T /NI Y8 Y S MR ) B R A AR X, R ok S SO DX R ZE 4 R L R BRI, 20t 60 £
AEK EFOIA R, WA LAl K R AR BAR L BA B 5 T Z AL A KR Y T R £ 2 R [ A
2, IR S5 5 X R R AR DX U A A% O (R A BRAR

P XA YA BN YA E A B FAR R AR ON A« S RIR R WA = RIK R A 8 B
A IS LS S AR 8 1 N s Sl NN e R

P DX 36 BHRAA R AS /AR G AR R R M A O O B T MR R R B R PR A I 7 bR A g A
RO I DX B 3P MR 7 5 AR FE AR K K 0t , A I DX AR s A R, R0 T % A A A 3 o
SR T AR A

TS A B T i AKCOTE AKOT B A R A i, SR K AR R A T SR bR PR R B T,
S8R AT Y L TS s B TR I 1B SRS 7 DR ML VD U P IO YA S S BOMR HR AR D 3R ME LR VA B
AR R BB G, AHSBIAR R K AR R AR IR

ZIAE S T A R RN HE SURMZ e A IR EIR X R A Rk, YAE B K
JE St , 44 T R A K PRER B BRI AR, A AR IR Y & i B R i S BRE AL, A
TR FRFE, AR A R A IS, S IX SRR FE 0 B 15, A T3 ol 2 AR S SO i s R
4.5 FRHEFFEIALIF R

BEAORIE D E VR, 8 T8 4 R B i 8 X N TV K B RN 1 22 2 ek P — K Tl 8t 2 3t 35
1986 41 A 112k 16066 A ,2004 34K 5] 19019 A, K K 0.83% , IRl A FT G ARl AE B E TREE
St , 1986 4EF1) 2002 4E (], A#FHIM 0.33 hm*Uli/0F] 0.24 hm? AR08/ 5K 6.25% ) /NG IE0IA 3 AT 5L

http ; //www.ecologica.cn



6410 JAE = 41 4

AJE TARFEE | D o™ B 7K A3 2% ), s 5 JG T i A9 T B - A0 BRI AR A | 22 gk 3t N ] 1147
JE | PR T AR AR g 2 A8 € Rl I R B, A 258 ) (0t A AR AR R A 1) B (LAY SR 5 2%, - IX
SR A A B PR BT 5 A A B T T A R

IRHLE SR 3 YALREIREE, RO, RO R R, B DA AR S BT IORK B3 S T K Gk XU AT R
ARSI, AT A G A R el A5 8 A R B T R G A AR PR 5 kX 2 A A T A (B A TR AR
43.4 km?, USSR THI AR 58.35% ) NG FERT L A £ B AR U, [ Ik v 0OR) PR /K B DA T HE R, A e R
el P M B AL I K AE 2R PF R AR R BREE e a v DG IR TR | 2 B i i il 1 i R SRS oA ) X
S — I AR R M T B SR MRS CUMCR SR PR it ) A 2B R (3t
i) RLEAR G HEEER HUR O R FE LR S D R S T ROR 4R R R R A BRI
TR LA r 454 5557 Ll AT A S g s S el X, S i SRl 2 i B 5 35 143 B — M A — 22
B,

TIRIA T8 PR TRUIBR S 7E3E R B LR DA RO B TR A/ /N 3 TR [l 7
Rk AT PN TR R AR VA IE B IPObK , 25 S A R P A S T RE A R T SKAAE I

B BEA RS IR BN, R DR A T, S8 7 O e A SR el AR R R 22
b T A R B DR B, DN BT, 2R B AU, Al A 7 R S5 i SR HEOK R AR B BOE AR A3
BRI BT R A L 42 i e sai oo —ie ok ™ . AR AR5 32 & ae 0, 783 MUK LR AN, VA
PRRE K Pt ORY A IEAT , BRI VA S AN IS AT T A B BB T A AR B AP SR A T A 32
PRtk BRoR A e 7E N R e s R AR 2508 5 A2 ) ) P
4.6 F TR IROK L BT R OM AL

TR TR bR X, Bk 25RO R A 2 At T e = A 24
PR35 Bl v DX 55 A A BT T 8y 7 ST 2 XA R L A= A7 B A 8 77l Rl 7 b
SCREMEE ™ R RN AR R T AR B R N R R A AR R RS R SR I S R . (H
PRI FUG A S BT B Tl ™ IS A 98 2 A 5953 ) A A BRI5E , AT S BS0AT Al ™ T A4 /K 3 2 A 3 A
723 B A AR Ry Bl ol ) U et A B TS MR B, 7EIR BHE MRS AR B SR TR St S, TR
S AN S50 St i R ST i O TR DRI Ry 1 R e Y 538 1) A A PR A N T 09 s g 9 WU 20K
i3 B QUK B R w2 2R DA A, Gl Xk R T 82 A B A I 5, SR T B Y E O R
FREHIAS AR A e R N A 25 AL 3R

URAIE B 32 DA AN R B PO ST BOYA BE b 0B 25° DAL A IXER, HEAT 4T IR AR
MRIERE, TETCICIAYLIX 1 A i (BT KV K 45 TR B A AL 1T 3.99 ko5 51 3t 358 1T AR A
24.8% A5 A YA A A EE K I 0 2 H B8R LRI R . LY SEBRoK o 6k TR BOR Y
DX, SR IBUK P-4 K45 TR Tt B i, o5 i DAE A 2 i w14 | st 380K o0 RISR 0 25 0, SR 3 i 114
R 6T By 4 1A 2% s S AR BN ; 3 E e A9 DX I, T 5 85 Ml e, AL 8 B o b | Ll s SR At A
Fift o A FH DXL LA OB S A0, 22 TR TS S B 4t S 6 T, U S0P 6 TH TRTAR 2 35 6.18 ke, 7 370 B8 T AR
36.49% , 1 HIALFEE K 3] 96.5% , [A]PH R T b R A 25 AR Aol IR BEAT T, BE B0 - A W 1 9 T
R AL P — L (™ R R L) Al R 2 Al AR 57 I Tl g e i 2 Ao g 5 22 W R ik bR 2 B T
PRITADRE ) AR AR T8 % S AR B Sl K IR Bl KB AR 2K KR 42 B K, i e A 38 K
SA HIE L, A R Be 225 , FE 73 RS A A 2 XSy /K B

AT MV AE LAY Ml g 2 B SOAE S SR R BT DN AR e, e R e R R A 7 >4 i T DX el 7%
R EORT B i 2 M i Al A 7= 1K e B X Al i LR A IR Sl A M i R R Al 22
SRR E BRI A K B I R ORI TR & TR R A s F AR IR ) R ICE SR LUKIA
B R SOM TR TR BEAEARL RO R o ves kv A T A

http ; //www.ecologica.cn



16 1 RN AT U A AR DR N K e R IR P 6411

5 KtimkiGEEAR B

TIUK R A B AT A2 21 A 9K M BRI R AL 25 28 5% R 0 i SR [ 3K 5, AT K M N A2
Mo DR E VAR 7K i A i BEARE S, T PR I K it B e v B A A R AR

TR K L PR B AT BELR 5 75 IR AR B AR S N2 B I AL > ACFIAR MR 452 TRt i U
BRI A SC A2 TRRBUIE Rl e AT W] I DI A SR8 DRy (R 8 3 BB Btk DRl R A T AR
FIE— B RNA ML AR | 2B TR IR BT SR A SO 2 57 A e T 1) i) AR AR T A2 AL, 7636 B A o X B
FENE BC B A T 3 Y IR AT 3 I B 2 ) E AR A T RS R R T R AT B e AL (L 7)o
SR TR R DA 25 M AR A B | Y B R I N R SEBRTESR R & R K Rk
TR DA PR ORI A S R 7 R SRR 8 5 R i SR JRE ) 2 7 1), A DR o 3 AR 3P 55 T R et
RN TR, Fe5 % I8 P 5 HHRE A AR AF U HER K IR BEELR , 22 W
YR FTAFAE 2 TR SRR J2 2 A 25 AR ok, L dias 18] 7 X R S, 1 5 4% 73 X D REE 37
ZAL N 7T N 2 4 B S e O VA O TR BELE ) T A R ) N R e [ B B2

VEIRBLIR A7 = (A ssnn | [ KMBORTR | MLmioR | BRVEA !
g T = e
Aiieitelotulotieltuletelollo il IOl f Attt llpilsiplaletl st ,

Pl e [ 44 RS HHER UL | [ R GERAL Y ) 3] !
| e e e e e e e e e e
: l_______________________________j _______________________________ 1

e L kR F

I H |
L [k 90 2 06 B s 8 !
e 2
|

R !

¥ ¥
| P DA B X SR A R | [ DA KA ok | [ O S IR [ SRR S AR

|

|

R L1 -1 ] T T 1 ____ T 11,

::*&2323% it i o || e | e | m |

1 | T #n s g i Ak |

N & ik || EE| RE | 75

T B [ L EI | R |

1| e e ARTIE: M R Rl

| I

|

: : Sl i

o e ______________ 1 TREA___________________ |

e e .
ELTTEY, : [Pl AwER | | asmm. 2 R0y | [mas. soRls] [Reaw mmreR| !

6 - - y

1 I" ‘I
R H> ; ﬁ*,lﬁw , ; e ) i

o | mkmA | [ st | [ wgser | [meemer ] [ amaEs | DRERRer] |

y .- - . _ _ . _ ______________________ 1

3

' e e e e  _YY _______ 1
%liéi%ﬁﬁtiﬁt: . [Bogmma | [Rdenns | [esnns | [RezEiR | :

L e e

|

|

|

|

__________________________________________________________________________

B 7 KREFRKAERXAHEHIES

Fig.7 The formation framework of soil and water conservation model
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