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Fig. 1 Zoning map of the Loess Plateau
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Fig. 3 Actual soil erosion modulus and minimum possible soil erosion modulus in the Loess Plateau
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Tab. 2 Actual soil erosion modulus and minimum possible soil erosion modulus in all zones
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Tab. 3 Ratios of different erosion types under actual conditions and under soil and water conservation measures
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el AR X 31.66 68.34 43.57 56.43

YR AR X 37.38 62.62 46.58 53.42

FAIX 40.81 59.19 46.94 53.06

AIX 50.48 49.52 57.71 42.29




1510 o P = R 704

3.2 ErEE T EEMISEIE 102°B 105°E 108°E LLIEE 114°B
FR A 1 3= b s ] 3 A 42°N i

&, A R+ Zukels

HRmhEEEE (K4, B 0N =0.10~0.20 |

JE 4 1 43 Dol s 4 BE OF- 2 (M = 0.20~0.40

057, M FIARIAT, g0t 00

PR R R R A X £ 38oN i

A WXL RTP X, 342k

= B 4y 5 A 0.71, 0.69 FhI

0.67, +# FEBKKAEREL i

A X A ARk 5 o R ) A

0.54 F10.50, AbFPaAIIK spn] 5B |

o T IR VA AR X v PR R AR

%, IR 0.48
M T B B G R
(F4), KB, Z2HIH
KA YT LA R Al G TS -
R PR BB, s R B
P BE RS @ o MG A JEE

T T T
105°E 108°E 111°E

P4 o b AR b s ol

Fig. 4 Soil erosion control degree in the Loess Plateau
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Tab. 4 Soil erosion control degree in the main watersheds of the Loess
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Tab.5 Land use structure under actual conditions and under soil and water conservation measures in the Loess Plateau
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B, BEART X R TOREA P E KT, RRAC T YA AR, e
T YRR (R ST A B A R B YA AR X MR T, 2545 RUSLE ] LATEA U
HITAFO 3 1 SRR R s (5) .

Mg 2.3 2 A 45 H, B+ IR 21/ REL1265 MJ - mm - ha - h' - a™', +3
AP K H0.040 t - ha - h - ha - MI™' « mm™, LS HFHHEMHARL (5) ~ (7).,
Mo BEHT . BEHEHD S R C (R 2 HIE0.25. 0.40. 0.40 LUK 0.09, #H Y/K AR 3 it A
FPHLO0.12,

FESLBIYE R, JOHbET 504k 3B H IR R 5617 t - km” - 2™, FEBLIER
THRECA 8528 ¢+ km™ - a™', HEIAPT-IY LR IEECH 6864 t - km™ - a” (El5a)., M4
U, BE AR EE N 4.2 m,  BUEHOU AL G R A 4.76%, bR igk IR 4R

a. JoHil

b. A7
s AT B S5 I - AR oy 52 i

Fig. 5 Effect of deposition of check dams on slope soil erosion
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Tab. 6 Sediment delivery ratios in the main rivers in the middle reaches of the Yellow River

TR ) b7 ) BUREE(T 1) Rt t) RIS L
FeRM R 1713.51 271.09 1984.60 0.70
FH] (221 2174.56 1119.47 3294.03 0.56
A (H 50 875.37 223.42 1098.79 0.64
W (E ) 71.75 131.40 203.15 0.33
pavu(SEIL)) 4930.95 5555.41 10486.36 0.44
PRI (R ) 1208.44 298.25 1506.70 0.59
EEICRT) 3203.57 193.59 3397.16 0.87
IR EE)) 6779.99 274.16 7054.15 0.82

MAEAAS , 505617 t - km™ - a”', T HHERIEERE R 7153 t - km™ - a”', BEAF
PR R R 6275 t - km? - 2, SICHUBAALL, FEIE R 8.58%, FEMEEME (KISb),

PVPHIRS Ho AT DL Mgt M 55K 4 PREFRS X vl R R e . ARG LT, #+
Fr B I AR X YR VP B A% b — 2230 T 1o AR WA 31 %) B o v ity L R0 37 el i S0 R ¢
BE, SEAE L, AR R NI A B B e A R AR L, ST R SR PRV R R
b (26). SR on, B s RIm i Je v Re LR 22 0.62 245 o

4 gL

4.1 i+ig

T K R RIG BRI Dl o] F5 8 i S  H S ) SE By KO, IR
Pl ) 5 P B I R R L AR B LA R XN R ARSI RS, i S Ak L
AN BN RIS R BEA A R A B R b ARk, SEIMTAf e /T RE IR Tk
FEBCR MO ia F 2, 45 AU PRI H, R E B VA BRRE R L AR/ N R
b AT DUARAS IR AN - R A 2R 85 % . Bian, mT U TR S SR AE R S B R ELRN
Bk oy A, EL A ] DURAS K AR X M A el AR, K R R ) el AR
S FECLS AR R, FEBE AN RURE T, K ARl 25 5 % 1 e B ] o
HERf . PRk, AT LR PR PEAN 33 i AN TR PR B . AR R A IR |, +
SR g 1 B ()R OCR R K LR M A S 0 A B . RPN R R, Rl
REMRHLIAE B X8, BB 5 - AR s ol B PR R

A e R A S A AR DR A S L. BRI, AR TR ) v
WEA A EE, HEEMBET A 2Ok, WSS R I v Rk . AR
W EPAREA L B R 2R DA SR A AR S R IR B B TR T B IR
MR # (RUSLE), BEARE KA RERIEIE T RUSLE 7E 8 1 & 5 FH i Jey B 1
B2 TP E CEM R NHES, R E BN AE—E W2 Rk, HF RUSLE
HEETTREK 2B, e 4 & SRR o s X AL T X2 X . i T B R sl XUk
R G R B A RO AR, AR SOR S BRI A2, BRI IX £
FR AT RN
4.2 it

AN - = IR TR RO 44 R 3355 t - km” - a7, f/NA fiE IR AR
YIk1921 t - km? - a”', HIEEMEEHIE N 057, AT HREKE, N XE, GBS
BRI AR X A X AR I IX, T B AR IX . Fe i TR BR X L e i V) AR X



918 FIIEZR A s T AR P R A0 R JRUK R R SR BRI SIS 1513

TREAR R, MOk E, KW WL WA BT LR A ST AR s
Tl EE R, VAR JCREin] . AR AT LA R SE AT A AR e o A AT
MHTFBUREM T, K ERRHSEE R AT, B8 L SRR B IX ]
50.48% % 151 2 57.71% 0 MOFHE 35 R IR T 19 56.74%, 258 E/K E R FHE A = T 1
69.15%. AR BRI T 418 kg - a'$2m /K LR RHE A FhY459 kg - a's
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The capacity of soil loss control in the Loess Plateau
based on soil erosion control degree

GAO Haidong', LI Zhanbin"?, LI Peng', JIA Lianlian’, XU Guoce',

REN Zongping', PANG Guowei’, ZHAO Binhua'

(1. State Key Laboratory Base of Eco-hydraulic Engineering in Arid Area, Xi'an University of Technology,
Xi'an 710048, China; 2. State Key Laboratory of Soil Erosion and Dryland Agriculture on Loess Plateau,
Institute of Soil and Water Conservation, CAS and Ministry of Water Resources, Yangling 712100, Shaanxi,
China; 3. Upper and Middle Yellow River Bureau, Yellow River Conservancy Commission of the Ministry of
Water Resources, Xi'an 710021, China; 4. College of Urban and Environmental Science, Northwest University,
Xi'an 710127, China)

Abstract: The capacity of soil and water conservation measures, defined as the maximum
quantity of suitable soil and water conservation measures contained in a region, were
determined for the Loess Plateau based on zones suitable for establishing terraced fields,
forestland and grassland with the support of geographic information system (GIS) software.
The minimum possible soil erosion modulus and actual soil erosion modulus in 2010 were
calculated using the revised universal soil loss equation (RUSLE), and the rate of the minimum
possible soil erosion modulus under the soil and water conservation measures to the actual soil
erosion modulus was defined as the soil erosion control degree. The control potential of soil
erosion and water loss in the Loess Plateau was studied using this concept. Results showed that
the actual soil erosion modulus were 3355t - km™* + a”', the minimum possible soil erosion
modulus was 1921 t - km™ - a”', and the soil erosion control degree was 0.57 (medium level)
on the Loess Plateau in 2010. In terms of zones, the control degree was relatively high in the
valley plain zones, soil and rock mountainous zones, and windy sand zones, but relatively low
in the soil and rock hilly forest zones, hilly gully zones and plateau gully zones. In terms of
river basins, the soil erosion control degree was relatively high in the Dahei River, Huangfu
River, Qingshui River, Kuye River and Pianguan River basins, but relatively low in the
Qingjian River, Wuding River, Jialu River, and Yanhe River basins. The rate of erosion zones
with a soil erosion modulus of less than 1000 t - km™ - a™' increased from 50.48% to 57.71%,
forest and grass coverage rose from 56.74% to 69.15%, ratio of terraced fields increased from
4.36% to 19.03%, and per capita grain yield rose from 418 kg + a™' to 459 kg + a™' under the
soil and water conservation measures compared with actual conditions.

Keywords: Loess Plateau; soil erosion control degree; control potential of soil erosion and
water loss; RUSLE



