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Fig.1 The main map shows the location of the
four study catchments in the Hekou-Longmen
region of Yellow River Bain
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1. Tuweihe Catchment; 2. Jialuhe Catchment; 3. Yanhe Catchment;

4. Qiushuihe Catchment
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Table 1 Catchment characteristics and stream flow records

Pk g AR KRS VI
i ZJE(°F) HiE(°N) (k) (%) MR Febim BROkE RRE WY
(km?)  F(km?)  (mm)  (10*w’)  (10*)
TR 109°48" ~110°32’ 38°13’ ~39°01" 139.6 3.16 3204 3253 393 36 549 2098
=R 109°56" ~110°32’ 37°58' ~38°29’ 93.0 6.28 1134 1121 395 7 064 1592
WK 110°47" ~110°26’ 37°36' ~38°18’ 122.0 6.4 1989 1873 509 8 286 1914
qE 3 108°45" ~110°28’ 36°23' ~37°17' 286.9 3.3 7725 5 891 511 22270 4936
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WS 9 4k AEMKEY 80% SR h 4 TRIY, 4FF
R 9°C A1 H IEI 4L 2 875 h,

% ] A B R R S RV %, KR T
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Table 2 Areas and ratios occupied by the different soil and water conservations measuresa

s R B 9t ik Pl it RPC
Hi A (hm?)  HBI(%) B (hm®) HBI(%) B (hm?) HLBI(%) B (hm®) HBI(%) g (hm?) (%)

1959 102 4 21 1 2542 91 137 5 2 802 0.9

% 1969 1075 11 167 2 7711 81 612 6 9 565 2.9
2 1979 3127 14 711 3 17 467 76 1610 7 22915 7.0
gl 1989 4 548 5 1107 1 75 453 90 2 881 3 83989  25.8
1996 6 654 6 1547 1 102 155 90 3737 3 114093 35.1

1959 433 26 80 5 920 55 233 14 1666 1.5

i 1969 2727 36 407 5 4167 56 173 2 7474 6.7
Ia 1979 6713 36 973 5 9753 53 1020 6 18459  16.5
il 1989 10 427 25 1293 3 29 393 69 1280 3 42393 37.8
1996 14 140 30 1626 3 29 533 63 1553 3 46852 41.8

1959 413 8 462 9 4133 82 33 1 5041 0.9

1969 4720 21 1583 7 16 127 71 373 2 22 803 3.9

?;EJ 1979 9753 23 2 873 7 28 693 67 1747 4 43 066 7.3
1989 17 433 15 3 780 3 84 073 70 14 520 12 119806  20.3

1996 27 560 16 4167 2 110 020 66 25 987 15 167734  28.5

1959 2 130 50 280 7 1510 35 340 8 4260 2.3

" 1969 7 240 59 460 4 3730 30 830 7 12 260 6.5
P 1979 14 190 51 1270 5 11 360 41 1210 4 28030  15.0
gl 1989 16 720 42 1750 4 20 070 50 1480 4 4002  21.4
1996 26 336 42 2422 4 31 845 51 1980 3 62583 33.4
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Table 3 Trend regression coefficients in

the selected catchments

ok PRAHSE  WEPE Kendall WYL Spear- &Mk

R KE S FE KF man B OKF
B -0.734 % % %= —0.546 % x  —0.718 % % *
FTREW  -0.723 % % % -0.587 % % % —0.794 % =
WK —0.629 % % % —0.380 % % % -0.543 % % x
fE Jf 0.262 0.036 0.067
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Fig.2 The Pettitt test for detecting a change in the mean of annual stream flow
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Horizontal lines represent the 5% ( dotted) and 10% (solid) significance levels
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Fig.3 Daily flow duration curves for the whole period
of record for the selected catchments of Jialuhe,

Qiushuihe , Tuweihe and Yanhe cachments
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Table 4 Character index of FDC in the

selected catchmens

EELn j180) FER WOoKm SRR

H A Q50 0.047 0.085  0.031  0.252
EWE Q1/Q50 23.0 16. 1 48.9 4.3
05/050 5.8 3.7 9.0 2.0
Wi 0807050 0.5 0.6 0.3 0.7
095/Q50 0.2 0.2 0.0 0.5
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Fig.4 Catchment’s FDCs in each decade year
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Table 5 FDC’s Character index of the selected catchmens in each decade year
T JuR0) LSRRG
AR 1960 1970 1980 1990 1960 1970 1980 1990
W Q50 0.034 0.033 0.039 0.033 0.110 0.108 0.083 0.054
[N Q1/Q50 26.40 20.41 16.12 22.76 18.16 11.13 8.07 21.77
Q5/Q50 6.14 5.66 5.08 5.44 3.65 3.13 2.69 3.49
Vi Rie 080,050 0.40 0.46 0.53 0.55 0.59 0.60 0.66 0.52
095/Q50 0.15 0.22 0.31 0.31 0.40 0.32 0.31 0.12
T T kK]
AER 1960 1970 1980 1990 1960 1970 1980 1990
W Q50 0.270 0.274 0.240 0.229 0.036 0.028 0.020 0.017
U Q1/Q50 4.18 3.76 3.02 4.23 53.23 40.24 46.95 44.48
Q5/Q50 1.93 1.78 1.87 1.66 8.71 7.65 7.05 7.41
Vi 080/Q50 0.78 0.77 0.74 0.73 0.39 0.33 0.38 0.02
095/Q50 0.60 0.57 0.53 0.47 0.09 0.02 0.03 0.00
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TEBE R AL, AR o B A T AU 3t 302
IRBK B R B 2. A 20 iEZE 50 4RARLA
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Fig.5 FDC difference of the two representative ages in the Yanhe catchment
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Table 6 FDC’s character index of the selected catchmens in the two representative ages
i SEEA] R 7 i oK
B 1957—1977 1978—2003 1957—1977 1978—2003 1957—1977 1978—2003 1956—1977 1978—2003
iR Q50 0.032 0.035 0.105 0.065 0.261 0.228 0.033 0.018
=R Q1/Q50 27.62 19.96 18.26 11.99 4.70 3.47 45.80 41.71
Q5/Q50 6.42 5.28 3.52 3.20 1.90 1.83 8.68 7.06
R & Q80/Q50 0.43 0.57 0.59 0.53 0.77 0.73 0.33 0.30
Q95/Q50 0.17 0.30 0.36 0.15 0.57 0.49 0.03 0.00
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Estimating the Impact of Conservation Measures on Stream-flow
Regime in Catchments of the Loess Plateau, China
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Abstract: Catchments in the Loess Plateau have been under the influence of human activities for centuries,
especially in the last several decades when soil conservation measures were accelerated and intensified. These
measures were designed to reduce soil erosion, improve agricultural productivity, and enhance environmental quali-
ty. It is important to evaluate the effects of these measures on hydrology in order to develop sustainable catchments
management plans in the region. This study evaluated changes in stream-flow regime for four selected catchments in
the Loess Plateau following large scale soil conservation measures. Parametric and non-parametric Mann-Kendall
tests were used to identify trends in annual stream-flow and results showed significant downward trends in three out
of the four catchments. The Pettitt$ test indicated that a change point occurred in 1978 in these three catchments.
Comparison of daily flow duration curves for two 20-years periods starting and ending in the mid 19705 (i. e. , mid
1950s to mid 1970s and mid 1970s to mid 1990s) showed significant changes in stream-flow regime. Reduction in
most percentile flows varied between 20 to 45 % , while reduction in low flows was much greater. Overall the reduc-
tions in daily flow are increasing as a function of time, with significant changes occurred in the 1990%5. However, it
is not clear if these catchments have seen the full effects of the soil conservation measures.

Key words: Flow duration curve; Flow; Soil and water conservation practices; Loess Plateau.





