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Predicting hydrological effects of land use change is a currently focus in the field of hydrology- Land use
change impacts the water resources available to watershed by changing the runoff process. As we all know, the
Loess Plateau is limited in water resources, and sensitive to hydrological environment - In order to understand
the effects of the change in land use on water resources and provide planners and managers with theoretical
bases, this study compared the runoff production during two periods of 198271988 and 198972000 in the
Liergou watershed in the Loess Plateau- The results showed that land use change had effects on annual runoff
production; which decreased by 27% to 100% during land use period with more forest land or good land
cover, and runoff coefficient decreased by 57%. The effects of land use on runoff production had been found
to be seasonal, i-e- the significant differences between the good land cover and the poor one only could be
found in growth season- Although the runoff coefficients of the previous and the later land use periods had

demonstrated different trends in low water season. it should be noted that it did not represent the runoff
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production capacity for low water season- The authors deduced that this difference was to some extent relevant

to the amount of precipitation- Flood peak discharge frequencies had indicated that peak discharge would

response to the land use and vegetation change obviously; provided the same frequencies of rainfall intensity of

the earlier and later periods existed -
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TABLE 1 Proportional land use for different land use types

T 2 Ak L) B H Bephih  BEAMH Bk Rl it Je B i3
ER R 198248  23.97 24.32 13.09 23.41 1.66 2.74 1.45 0.24 9.12
198948 24.92 28.35 15.18 21.89 1.05 4.64 1.85 0.35 1.77
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TABLE 2 Comparison of average rainfall runoff among wet year, dry year and nomal year
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-4 7K fom 477 i fmm -4 K fmm 4477 i fom -4 K fmm 44747 hom
19821988 47 410( n=2) 11 548( n=1) 19.29 37(n=1) 77
19892000 48 152( n=3) 7 513( n=3) 5 688( n=3) 19
a5 fy 2%/ % 10.41 —37.28 —6.39 —72.90 —6.62 —36.30
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TABLE 3 Estimated annual runoff production from 1982 to 2000

71 fmm N
Gy BN mm Pl P U ]
1982 404 1.14 0 100.00
1983 743 79.11 56.69 28.34
1984 804 93.09 67.87 27.09
1985 697 68.44 48.15 29.64
1986 415 3.68 0 100.00
1987 548 34.32 20.86 39.23
1988 704 70.07 49.45 29.42
1989 616 49.78 33.22 33.26
1990 787 89.13 64.71 27.41
1991 484 19.62 9.09 53.64
1992 637 54.79 37.23 32.05
1993 640 55.46 37.77 31.90
1994 478 18.03 7.82 56.62
1995 473 16.91 6.92 59.05
1996 364 0 0 —
1997 407 1.73 0 100.00
1998 515 26.65 14.72 44.77
1999 504 24.01 12.61 47.49
2000 021 28.12 15.90 43.47
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TABLE 4  Correlation of event rainfall and runoff

RS PLIg i
R (iR S
Q/mm g’ s
W P —0.079
1982— 1988 4 R Plom - 0.528 "
FI3 1/ (mmh ) —0.140 0.637
652" —0.133
1989—2000 4 "F10 P o : .60z ”
i [/(mmeh ") —0.093 0.530"

TE. 7 FRRAE 0.0 K B E M ™ 2R AE 0.05 (/KPR F AR
S o N

D3t sl b s A A X AR R B
M. 19892000 SR 5% P 1) - 3R i 39
PEREEITE BT N 2T IR R BN 5700
FE [ — WK AT AEL BB ) 3t R A AR A
F2 Y+ ) FH P A 270990~ 10020, HLBE % 4
R 2, - 3] -5 0 22 XA 3 B 2 T 28 B
B, X E B TIRNBREE RO R R -

2) e - A P AE [l — PR K S A S B 7P AR
FHERFEA B A R 2R Y
MR TE AR TR E W, X HA R
WFFEEEIR AR BT AT 2 AN A - s A s 42 &
BORA AR 73 A1 00 AR 5B AY - 3t A
ARG K ZE AT A0 2R B 08/ » T AL B 2 A A 22 1Y
b P AR K RS T X A e R AR IR R L (R
T TR P A R BRI AT OLA O A
LN EEBEEHIE -4 o o N Ve NC ] SR e A R

3) 9 BRI AN ] o 35 - e M) P S A e A 0
PEOKEY MR BT FE R R 3 A7t 2 70 A Bt K o 7
2. NV TR P - M A 2 B A [ A3 B4 e
SIRE JUIAH 24 4313 5 Rl PR R B2 ) P i it AR ] E R
bt D RS ek e e S E AL VAR AN PSS

WFFEHE T [ L A P s S0 R ORRAE T 0
- B IR 3R R 25 8 b R AR IR AL 32 B 7K Y 52
M, ] o 30052 2 A B IR R ) B2 - AR SCHE RIS A R
Bt A - 4t 0 A ALK S R B B AT RSB
REKIR R AT, BAGUE—D 515 35 1 1t
A FIVERTEZSACHIOR T BT (L85 & 3 b g S A e
FRPE BIFFEIN 0 B v J 2 7 I A AR 4 A
BUZE R BION P8 1 SR AR X N 225 S8 AU 3R
XL AR AE 7K ST R A 582 i s e R AT E B R
171788 A T FE PP 0 1) A 0 DUURE O - TR, A
ARG A AR A DT T ZEE T R S A

AL, MK R T 25 T 5 -

Bst AN SO e KR T R K R 2 B s ROKOK L AR 4B v 4

At TREGHL

& £ X ®

[1] BOOTHD B, KARR J R, SCHAUMAN S. et al- Reviving urban
streams ; land uses hydrology, biology, and human behavior [J1
Journal of the American Water Resources Association, 2004,40(5) .
1 3511 364.

[2] EALSE, k&R TR XM REERmZmEI]. A%
YEUEAEAR 2001, 16(5) ,439-444.

WANG L X,ZHANG Z Q- Impacts of forest vegetation on watershed
runoff in dryland areas[J]- Journal of Natural Resources, 2001, 16
(5),439-444.

[ 31 MARIANO H. SCOTT N M. DAVID C G- Modeling runoff response
to land cover and rainfall spatial variability in semi-arid watersheds
[J]- Emironmental Monitoring and Assessment , 2000, 64 ,285-298.

[ 4] LEITCH C. HARBOR J- Impacts of land use change on freshwater
runoff into the near-coastal zone, Holetown watershed, Barbados:
comparisons of longterm to single-storm effects[J]-  Jowrnal of Soil
and Water Conserwvation, 1999, 54(3) ,584=592.

[5] REYNARD N S. PRUDHOMME C, CROOKS S M. The flood
characteristics of large U- K. rivers: potential effects of changing
climate and land use[J]- Climatic Change » 2001, 48,343-359.

[6] X8, k. RFEE, & BRI X bR HE
xd =K BB g [T A0l BUACAL BF 52, 2004, 25 (1),
59-63.

LIU XZ: S Q, SONG X Y et al- Impact of land use change on
water yield of Changwu experimental area in Loess Plateau [J]-
Research of Agricultural Mordernization, 2004, 25(1), 59-63.

[ 7] #BF54E. BRFIEE XIS, 5. ) 28 0% 7= 3 A0 7= v
BRI [T]. KL RSS2 2004, 18(3) , 5.

HAOF H. CHENL Q. LIU C M, et al- Impact of land use change
on runoff and sediment yield [J]- Jowrnal of Soil and Water
Conservation, 2004, 18(3) ; 578.

[ 8] STANLEY W T, FRANK H W. Reforestation and the reduction of
water yield on the southern piedmont since circa 1940[J]. Water
Resources Research»1987,23(3) ,425—437.

[9] HUANG M B, ZHANG L. Gallichand J- Runoff responses to
afforestation in a watershed of the Loess Plateau, China [J]-
Hydrological Process - 2003(17y, 2 599-2 609.

[10] HORNBECK J W, MARTIN C W, EAGAR C. Summary of water
yield experiments at Hubbard Brook Experimental Forest: New
Hampshire[J]- Canadian Journal of Forestry Research, 1997 (27) .
2 0432 052.

[11] BOSCH J M, von GADOW K- Regulating afforestation for water
conservation in South Africa[J]- Sowh African Forestry Journal
1990(153), 41-54.

(THERE FXE BH2)



