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Table 1 The basic properties of runoff plots

N el (m) 9 (m) N B (m”) R AF O
Plot type Slope length Width Plots’ area Properties of slope surface
Fr AR b B AR TR L BT B R 700, bR S B B 25 B R R 60%
10.5 B 52.5 Natural slope surface, with Chinese pine 70% mean cannopy density and
Forest land 0
60%6 grass coverage -
Bk AR BT - B ISP A E 1090 bR B B 5 HO 4 3020,
" 10.5 5 52.5 Natural slope surface with poplar trees, 10% mean cannopy density and
Open forest land 0
30% grass coverage-
Rt o ! s EURSEE. OB IE DY S0,

Natural grass land

Natural slope surface, 80 % grass coverage
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Table 2 The statistical properties of rainfall characters for each year

R AR AL AE) Year
Rainfall character 1982 1983 1984 1985 1986
P& IS Rainfall times 2 7 2 9 8
F#% R & Rainfall amount (mm ) 33.20 214.50 25.00 210.10 158.70
V9 )35t B A Total duration of rainfall (h) 15.20 32.82 4.22 38.26 19.51
K F-HI MR Average of rainfall intensity (mm/h) 2.18 6.54 5.92 5.49 8.13
K [T T34 73t Average of rainfall duration(h) 7.60 4.69 2.11 4.25 2.44
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Table 3 The correlation coefficients of runoff depth and sediment yield with rainfall characters

A2 B Runoff amount

R R AL PRI BEEL Sediment yield module

Rainfal FRAH RIKH M sk T RN stk

character Forest land Natural grass land Open forest land Forest land Natural grass land Open forest land
P 0.445 0.635" 0.541" 0.290 0.152 0.592"
T 0.349 0.601" 0.353 0.451 0.075 0.315
i 0.103 0.189 0.124 0.169 0.355 0.004
PT 0.546" 0.588" 0.529* 0.294 0.092 0.663" "
pI 0.344 0.498" 0.405 0.587" 0.613* 0.501"

TE . % A % SR IERIRAE SRR A I 3 ( P<<0. 05) AR .35 /KF-(P<<0.01),
Note: The * and * * mean significant correlation (P<<0.05) and highly significant correlation (P<<0.01).

KRB KRR E R SHEWE P 2R EE
AIAHSENE(P=<0.01), #H2C R %0 h 0. 635; [ AT 5
R TR A [a] T FHRE RN S5 R RO IR 0 3 AR PT PR T 5
S PI AT 2 B AR (P<<0.05), 41
B R 0.588, 0. 498 15 BEXT T K 4% B b Sk
V- [ B RN AT D B 2 S e EL AR IR A N
T ROREHN AT 2 B 8026, Mk 2570 AT By
F AP T A AT R PR Th B el [ R X e AT
A FT A (ER HL R WK T BE 5 T AR bRAH
P22, IR TR IS =i 5 8 Wl 7 A R 4R o b
FIRIAD . YU ER A BERRA IS
R AR T=R . 2 NSRS b & AT
WERE KRE s S A, R LB W KA
ZHXFERAF AR N, BN EZE T TH4
YR B N A HHRIHA, PRI 7 B SR 4 B MRS R K

i [R] [ TR i i 3t T K NS B . KSR B i (5 R 4
TR Bl TN AR R AT o T R 2R A 2 /N s (LR R
SRECHE K BE 122, 559 BRI R Kt 25 P AR AR X IE
PRI T RARE IR A2 & R SFW R T 2 8%
FHICHYJERIA

BRI R R AN SRR P LW E
LR DIt PT 20 AHSE(P=<0.05), #i3e R
$or 0.541 F11 0529, 3 H 5 R4 &= A AHOC R 5L
B S K 5 A R R ) A5G R B0 50 T 58 1 A 5
FHu/N, RIGET A A0 T AR Y [ R 2 X AR
T B f K, XA F UM 3 A% 5L I A
f) Hob SRAT I AR A Dy 32 AR B 26 7R T B AR PAT
Jg 109, bk B FE 2 2 3090, b e R e, H
BRI U KR LA B 360 5 T K B BE R 22,
WA AR SRR B TR ARMAR L, ZRINNE



TLF 5  SEAC L DA (] L A 28 R A 3B 1T 7 i 7 105 Rk R 1) 58 R A 205

5 6

Wi

23 BN AEERES TRE D SN
I

SEAEARSE M HT KB, A5 13 AR MR S 14 s L3
R B SRR 2 3 R A Y 5P
BIR 4 Z AR IR (Bt R TR AL 5 5 e R R
SR FEE (ST AR L A T T G [ A P TR B R 1B
I ABSE AT B TR AR, TSR B Hb 1 7= VD A B
M, 5 e TR I T B8R B e AR, PI A 2 00 s 4
] 52 892 ( P<<0. 05) R .2 4126 ( P<<0.01), fi13%
ZHO 1 0. 587 Fi1 0. 613 T Bb i ) 7= Vb 48K
M, S5 R BRI 5 O SR AR PT AR 6 R B0 K
SR EMHK(P0.01), FESCFRHN 0663, Xt
BT T IR AR 5 KSR B M S B e T 1 T
PTG W A 7 A 1 A b B A5 AL B C, J
L TR W A £ 7 T 2 B e T X T
PRHBIEE, IR, R K ol W kL B R
FHBRE- A R,

HHFR AN IR AR ARG e e B
B8 phy AT A A 11 DR 4 I D B R 24 ol e i A 0
ARy 1720~40%0, JEAR 2 44. 420, Rk g 12 K
9% 24T TRl I TR ACHR MUt ¥ 40 o o e 1 i G
BT 5 ML T R e R 25 B0 S IEAR
TR R B 3 30, ELIE PR R TR s A L
o i HLA/MR R R B ST L PRl B Ik
fFE K A B R B3 3 A BT s TR A TR R
BRe A HUT e 12 R B 40 A i v 2 B AR 2 7L
ELATR A WU T B RE AT B K A9 B . 1 2
TR BT AL /N, R A iR shiy i
[BIREK:, 27 s B (SRR B 2R
% OB T 2T R R RE BRI VD RE LT R AR My
BB IR T HLIE 5 TR AP A AR 24, SEad 4 22 1
36 B L /0 35 T AR A B B fe R
JEE L B T B A B T L SRR N
%, WD H AR 78 F T IR S AR 2 0
TR KA TR AN RE BB R4 SRR 1 22T
TS 6, T 0 B o e - 33 i 4 P U (B
BURERT IR R RE D ETRAMRE R, Bbk Ak A
B TEME R R A O R R AR 2 L T L2 R
Wb FLimAE 1 2 RIME A S KA BRI
K,

2.4 RFMTEERESRE R

WERT . B T T R B R R R A, R
AR EA AR R B A i AR IR A LA 3 T e
I A B S, T LA — e P ok

TR AERA SR, OF B S RME AR IMRE
Lo R EA R R ARG, SR BoR, R
IR AT ) 7 YD B 5 AR T A S B
FIEASC(P=-0.0L), @ [ 3734 ZetEL-E 15 1
TAEMFDBECS R IR R LT R (R 4) .
R AGEMMEREE H 8 m, 7 v,
SN [ AR 0 45 2 PRy R AR R B B oK T
KRG, ERHHARH AY R SloR e B AR i IR S B 22
B, (BRI AR PSR TR LY
LS ERTEYEIEZN PN R URSTW 7 S R EES
B0 453, A [ R AR R A AR,

x4 FOEKERRRENERAXR
Table 4 Regression relationship between sediment
yield modulus and runoff depth

TR METE RE
Vegetation type Fitted equation Value of R
jre
R M,=11.470 H—0.716 0.709
Natural grass land )
Bkt M,=15.675 F+0.580 0.675

Open forest land

2.5 RERZFHTHABERESHERRRM
ZEsitah
XFTRARMR AR AN R AR B AE 28 YR R Y o 72
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Table 5 The statistical analysis of characteristic values of runoff and sediment yield
it B P (N e PR R BRI FEIRERL
INX ét r t.E al Runoff Runoff Runoff Sediment Erosion Sediment
Plot ?nl;em amount depth coefficient yield depth yield modules
X 2
(m’) (mm) () (kg) (mm) Gt/ (km” + 1))
HI{H Mean 0. 0670 1.3388 8.9353 0.4648 0.0071 9.2706
TR = 0.0704 1.4087 11.2633 0.4571 0.0070 9.1516
Forest Standard Deviation
land W/ME Minimum 0.0070 0.1300 0.4000 0. 0430 0.0010 0.8000
B HKAE Maximum 0.2760 5.5200 37.2000 1.7600 0.0270 35.2000
918 Mean 0.1071 2.1318 12.4000 1.1878 0.0183 23.7353
RINHH (i o 0.1096 2. 2004 15.5850 1.8689 0.0288 37.3799
Natural Standard Deviation
grass land /M Minimum 0.0080 0.1600 1.1000 0.0970 0.0020 1.9000
P HAE Maximum 0.3720 7.4400 60. 7000 7.5300 0.1160 150. 6000
918 Mean 0.3026 6.0524 28.9294 4.7732 0.0735 95. 4529
L7 s: 1) i 0.2484 4.9659 15. 6663 5.4919 0.0844 109. 8394
Open Standard Deviation
forest land % /IME Minimum 0. 0060 0. 1300 0. 6000 0. 3660 0. 0060 7.3000
R ARAE Maximum 0.9750 19. 5000 61.0000 15. 3000 0.2350 306. 0000
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Study on the relationship between rainfall characters and runoff-sediment yield of

slopes of different land use types in northern mountain area of Hebei

. 1 1,2 .2 . 1
JIANG Qinglong » XIE Yongsheng '~ » ZHAO Ting"» ZHANG Yinglong
(1. College of Resources and Emironment, Northwest A & F University Yangling > Shaanxi 712100, Chinas;
2. Institute of Soil and Water Consewation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling» Shaanxi 712100, China)

Abstract: A study was made in the highly fragile ecological environment with serious soil and water loss in northern

mountain area of Hebei Province, which was the water source area of the cities of Beijing and Tianjin- Three runoff plots

with land use types of forest, open forest and natural grassland were constructed in Caojiagou of Weichang County, and

the rainfall characters and runoff and sediment yield of the three plots were analyzed - The results showed that the rainfalls

which caused runoff on the plots were mainly moderate rain and heavy rain. and the average rainfall intensity was - 83

mm/h: correlative analysis showed that there was a positive correlation between runoff and the product of rainfall and

rainfall duration; the correlation coefficients between sediment yield modules and the product of rainfall and rainfall in-

tensity of forest: open forest and natural grass land were 0. 587, 0.501 and 0. 613 respectively ; the sediment yield mod-

ules of open forest and natural grass land showed a highly significant correlation with the runoff depth. while the forest

was not- The capacity of soil and water conservation of the three slopes was in the order of forest—natural grass land—

open forest -

Keywords . land use type; rainfall characters; runoff and sediment yield: northern mountain area of Hebei



