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Current status and comprehensive control strategies of soil erosion for wind-water

complex erosion region in the Northern agro-pasture zigzag zone of China
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Yang Gensheng, Chen Guangting
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Abstract As a part of Northern agro-pasture zigzag zone, wind-water complex erosion region located mainly in
south edge on Inner Mongolia plateau and the area along the line of Great Wall, the boundaries of east and
south part is the south-east end of land desertification, and that of west and north is north-west end of dry
farmland. It involves 6 provinces and 74 counties that total area is 42.77 x 10" km’ and total population is 2.4
x 10(in 2004) and average density of population per km® is 57. There are some ecological problems in this
region including desertification developing continuously and dust frequently, bearing capacity of land resources
decreasing sharply, and eco-environment worsening obviously and natural calamity appearing frequently. The
characteristic of soil erosion is that the action of wind erosion and water erosion alternates in temporal and over-

laps in spatial. The wind-water complex erosion region can be divided into three sub region according the char-
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acteristics of soil erosion and ratio between two erosional agents: 1) wind-water well-matched region; 2) wind
erosion predominating region; 3) water erosion predominating region. Being controlled by erosional agent sys-
tems and environmental systems, the erosion types in wind-water complex erosion region have clear spatial-tem-
poral variation features. The wind erosion part is mainly in three sandy lands-Mowusu, Hunshandake, and
Kerqin, The water erosion part is mainly in neighboring area of Shanxi-Shaanxi-Inner Mongolia and north the
foot of Yanshan Mountain. The area of soil erosion in 2000 is 261 517.35 km’® which accounts for 61.14% of
total land area. The amount of soil loss is 11.97 x 10° t, among which 5.55 x 10° t is eroded by water and
6.42 x 10° t is eroded by wind. In the past 20 years, the area of soil erosion in most parts of the region is de-
creased for great scale projects of soil and water conservation, but the area of soil erosion in some parts is still
increasing. With enhancing eco-environment construction extent, by estimating, in future decades, the soil
erosion situation will tend to reversion gradually; but the condition of soil erosion in part area will be still very
serious. The comprehensive combating countermeasures in wind-water complex erosion region include carrying
out the policy of putting prevention first and giving priority to protection; comprehensive combating by combin-
ing biological-agriculture technology with engineering; combining state ecological demand with farmer’s eco-
nomic needs; harmonizing economic development with environment protection in accordance with law; empha-
sizing technology research and improvement of technology content. On the basis of present situation of soil ero-
sion in wind-water complex erosion region, two key projects bring forward in this paper which includes: 1)
comprehensive control of coarse sediment area of Yellow River Basin; 2) ecological restoration and regenera-
tion. With putting in practice, the coarse sediment transported into Yellow River will be greatly reduced and
soil erosion condition will be improved in the wind-water complex erosion region.

Key words  agro-pasture zigzag zone; soil erosion; comprehensive control strategies; wind-water complex

erosion region
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Fig.1 Boundary line of wind-water complex erosion region at Northern agro-pasture zigzag zone
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Fig.2 Present situation of soil erosion in wind-water complex erosion region
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T # ( Pinus tabulaeformis ) . ¥ 8 ( Hippophae rham-
noides )% , 1) B Fp 47 % ( Caragana korshinskii ) H 18
( Medicago sativa)\@?]'ﬂf(/istmgalu.s adsurgens) % , 3£
TR EREX,UREHEBESE. £1ERH
RIBERE ST , AT B BT M, BT R A S, Wi E]
BHEEREMERES, BRLAB. BYRL
BELIORE S, RIEDH, T REBERDITE, 5
( Hedysarum laeve )5, MU B BHSE, 4D
BERY, BREUH DT %, EENREKE
HE, ERLIREZUDTENTIEEH BV R
BEUDITE FRAIEREH. ERXBHE—K
BEE, ARG ITEE W, &6+ FBKE, LA LR
BUOR BERSIHERXEEHFHORABESE
e, EHEYERRER M ARRRE AR ER,
REERK, FIEMEENEN, EEXE.FH
—BEREARR, ETHPTBRERAMKAKR
FUEMRTER SR B FEE, RREAR
H, EXEWELBHETIE BRI ENER
BRESENEHIERER ELREK, BUVRY
RER , HFTEBRMERAIUE; HRES TEE
W, K R BN BWAHTW. D
W EDEKBERARK,

RV X v i R 8 18 B A,
VESERELFG AL RBATYE, EEHY
ERRMHEM L, ELBFEZBOO . EE DT
HEE,FNERFFRBEHY LT HRRELAY
NEAK,BIRNEFEZLE PO L, Y &, §l
B EFRE BEFHRBEX KB ERSY LA E
AU BB, EHE A RANETALCE
MEBAMRGELRE, BE ¥EEY LT, —
BT KBEAEE, THEATAERBERHERM

WE BRI & (Artemisia desertorum ) 9 E
B, R BB R R, KRS
A, AR /s O, K Sy
FUF, RO, EEXBX, RBEE
Brir AT R B RS H R EE , B ik
B GUHERE, NORXKERRTIESHFEE
HHUOELAG S P EHEE, AR RREDR, U 5W
HiHE ARENEEMNA. BEALEE,HAUE
BERFHEESISERETER, SRk RY 3]
ACEERDRY, BAKAYEE, 5 R e A8 B
BYTHMBEKEE, BB —EHBZH,

EVEX, EXEII SRR TEMS S ER

I8, FARMRK, EEEHEEETIEKAT
2,75 R AR, XN TSR A EXE, A
ABAKERE EE#KIHRE, BMLEREL, K
B3, B PR B ER S, B BE VR YR
REFRERS A H B, B e R T LR ST ¥
W, -G,
413 EFAZRA KL AFLYPITE B
BRBEEFDHE . EEFRA DS, EhERD
ABRYD BROTANEBEAT  BEdHEEYPT
BER,AREMBABRBYER; M, E£WEE
HRET, AR AR EES, AL WA E™
B ASKERAHBEE,

DEINTHE, BEFREER/DREYERS
fiE BRI R ROk K R P 1B I, 2 ST SR RN
EITRARMEME KRAARERRYERE
REGHEIRAR, BRATHEHETMaEH
EREMEHER SES ERESSEEARER.
BAHEATEXETHBR T T RBI 541 &, B
BRI RS20 kn? P FHE G T I 394 B, P AP
HHN 147 JE ;0 A0 B TN 38 JEE, b AL W 32
BE(&EDO,

DERETIR, EREIBARIENER
HER AR MWLM T EFTERES,7 B
TR B 4 BUR 480.5 km® (£ 2),

4.2 4£HEEIR

AECES A2 TE WEREEMALESR,
KEREAFERMAKLHEPEREULE . FE
BAIBE HBAREE. KEREABRRNX

O FER*REREXARSTEHAF.S. FEKL
RESESELGAREFR AT RECTHEH KR
HERHRME (R HAR)
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BR,EERER/P . EHORER. A, BUAE
A RSN, BHEK(E) BB BE R K
BEALEH. ESERIELHRRATIERE

LAY RLSIREEESS, KEHRSER
RFERBRGE G, REEYIEFTERSEREN
HEN, BRFAEEHSES, BN TN ATHEE,

1 RgNIBARFLR
Tab.1 Engineering arrangement of silt arresters

HEETMR 8 PR IR 1 % bn
xR L.ax ! L3k
i 5 B/ kne® /6 ¢ EH E B/ kn’
¥ 5 TR/ km? .8 59 B ke’
w7 210 7 10.5 5 15 6 9
BEE 255 869 65 112.0 11 33 4 8
xR 69 207 75 112.5 2 66 2 33
it 394 1286 147 235.0 38 114 32 50
22 EREIBRZSFHEARHER
Tab.2 Economic-technology target of sediment-retaining reservoirs
EA/F o BH/m
XWEK EA 3 E Bk T 3 58/ hee®
ERY Bt B #=RY W
o o¥EY 50.0 2300.0 1500.0 800.0 54 - 48 4 100.0
ARK 155.0 8080.7 5166.7 2914.0 64 52 10 293.0
REHE 30.6 734.4 183.6 550.8 53 28 23 13.2
KREH
X 29.0 1392.0 870.0 522.0 46 38 6 58.7
ZEn 114.0 7209.9 5066.7 2143.2 64 53 9 326.7
HER MR 65.4 5792.3 4360.0 1432.3 k7) 64 6 306.7
LE 33 36.5 2421.6 1622.2 799.4 7 57 12 94,7

RAmEE R S HER 42.77 7 km?, K P B 31T
EBEENER26.15F km?, G EERH 61.14%,
ERBEWL, HAXEWNRBEHESD 12957
kn? BRI ER 8.87 H kn?, S EAREWHKE
HRK 68.4%, EAXBEFNMABER 3.59 F
kK, BEEMHER 1.86 F kn’, 5B ERM
51.8%, EAXKMIFIRK19.61 7 km?, EBEHE
B 10.32 A kn?, & 52.63% . P9 5% & P B 9T o 38 T
663k, EHEMWEA 51 7 kn?, &
76.9%. AEBERANEEKLALBERES,
HR RERMESIEINRENME AMEKT
WEIBRNETER, BOARRY, HERHSH
HEMARRENLERE, W LAFHRE BT
N ST R AR,

EmEIRFLEIMGZAFHRR BKS,
VEE N SH I 2 NT 2300 §:2. 8. P T F
H¥Fo RAMFHARAATAARXTAAER 2
ES S LRSS S ELESES SN

2hH AESBERALMFRTE KAFRITA
HERe ARAFETRAEZRLRAAET %
RREELBEE TLE THE ITHEFAL
T B) B (BR)ARPRERNGKA LH, K
FPHRPAELAHNTHAMTFROGREFHAR
R R RE R, A FES B,
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EFERE ABXRRE, ERT AL EEAR
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D% B M 1949 4E Y 88 A/km’ 34113 2001 4E 64 216
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