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FLOW PRODUCTION AND SEDIMENT PRODUCTION
AND THEIR PROCESSES IN CHINESE PINE
WOODLANDS IN THE LOESS PLATEAU

Wu Qinxiao Zhao Hongyan Wang Youke
(Iustitute of Seil und Water Conservanion.The Chinese Academvy of Scrences

and the Ministry 6f Wuter Conservancy,Yangling Shaanzi « 712100 hina)

Abstract The flow production and sediment production and their processes were studied
in the paper based on the data from observation in runoff plots for many years and from
simulated rainfall experiment, using an automatic runoff recording instrument made by
ourself. The results showed that.,compared with farmland.the runoff in chinese pine (Pi-

nus tablulaeformis)stand . the stand without litter and in its cutover area with all vegetation
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under the stand decreased by 88. 0% ,27. 0% .587. 8% respectively.and the soil loss reduced
by 99.9%,98. 0% ,99. 8% respectively. The sediment vield was closely correlated with
slope and rainfall density. It increased with slope and rainfall density,but the effeet of the
latter was more obvious than that of the {ormer.

More than I0mm rainfall usually was need for flow prouction in chinese pine stand.
Because of uneven rainfall process and comprehensive effect of factors on woodland the
flowproduahy process often shows up as a twin-or multipeak curve. The flow production
time on the woodland started later ,and its duration was longer than on farmland. By com-
parison.in the above three treatments of Chinese pine stand and farmland the starting time
of flow production was 15 min,0 min and 10 min later,respectively. The flow duration was
60 mirj.IUmin and 40min longer,respectively.

Under the condition of simulated even rainfall the sediment producing process on chi-
nese pine woodland did not even. Usually at the begining sediment yields were compara-
tively more,then it gradually decreased with time. According to the analysis at the date of
observation the changes in accumulative sediment yield (R ) with time (¢} conformed top-
power function :R=a+ 5"

Under the conditions of projecting rainfall intensity I. Omm/min{actual rainfall densi-
ty 0. 94~1. 10min/minthe equations of accurnulative sediment vield on chinese pine wood-
land with the slopes of 10°and 20° were as follows .

Rie=—0. 2604+0. 176" r=0.0997
Ryp=—0.44140. 372 r=0. 997

Key words: Loess Plateau, Pinus tabuiaeformis stand . flow production ,sediment produc-

tion.
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Table 1 Comparison of flow and sediment yield between different treatments of P. tabulaeformis siand

e SF Year
Treatment 1983 1590 1491 1982 19%3 1654 T
Average
[ES B {(mm)
I Preclpitntiafiﬁf raining season 199-3 4087 2745 3675 4IRE 501
LS 1 BB tmm) l.g0  1.B6 2.38 328 261 204  2.35
P.tabulaeformis stand  JRyk" - (mm.t/km?) 272 2,35 575  0.B1  0.63 o019 207
ST 1= R ZE (mm) 4.85 31.B& 8.07 18.8% 1818  3.77  14.27
Stand without lirter & (mm o/ km?) 63.24 1B1.79 23.06 54.52 16.90 245 57.01
P ERHA BH R (mm) .81 1.87 315 365 1.80 201 238
Cut-over area BB (mm.t/km?)  18.56 6.62 4.35 239  1.44  0.17  5.39
e BB (ram) 12.18  29.41  20.79 3417 15.37  4.42 19.56
Farmland EerE(mm,t/km®y  309.96 6778.76 4076.B0 5967.17 177.63 84.B3 2895. 1%

% B LB Runoff depth, « « iR ¥ ,Sediment depth.
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Table 2 Comparison of sediment yield between P. tabuloeformis siand and farmland under

the conditions of different slopes and different rainfall densities

T8 Rainfall densities 1. Omm/ mun 2. 0mm/ min
W Slopes 10 20° Kl 10 20° 30°
B~ i B Sedimeat yield{c/km?) 8.1 12,2 o7 278 3.4 34

1 {all
P. tabulaeforous stand TR Actnal rainfa 0.92~—1.21 1, 97~2.02

density umm,/mmn)
=0 & Sediment yield{c/km?)11087. 8 1429. 8 2052.0 3E85.4 4822.3 GR3IC0.E

b8!
T ERH M Actwal ranfall
Farmland , .53~ 0. 95 2.05~2. 26
dengity (mm/min}

T3 RN M PR MR B[ LB R B 4 20° 38 1. Omm/

Tabie 3 Sediment production model for min f12. Omoy/min B9 &1 T . R A K2 B4
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Table 4 State of rainfall and flow produoction
in runoff plot of R. rabulaeformis 10}
stand in reining season 1991 o
TR = P. tabulaeforms stand 14 L
A5 g FEOE FAME  Lpee Eof PP
Date \ Rainfali Average rain- = 13—
Rainfall . i State of flow -
(Day/ duration fall density _ mE |
Month) (mm) th} {mm/min> production in =y 12~
runoff ploc Ty R :'; , N (Y=
1 2 4
17/6  16.3 6.8 0. 040 ¥ no 8418 TameCh) 1= gf‘?E
23/6  11.4  16.0 0.012 £ no 10 ;‘;{23“‘
256 6.7 7.0 0. 016 X no 14 ~ t
a-a
2776 5.6 3.2 0. 029 X no 13- is [
/7T 2.3 3.0 0.013 £ no Ll TE“ZS"
8/7 440 6.0 0. 122 H yes 2 B
9/7 5.8 0.6 0. 161 % mo e w2l
1027 2.5 Q.3 . 138 X no 10 d) 7 4
Farmland S
21/7  47.4 9.5 0. 083 H  yes ol |
26T T.6 3.0 0. 042 % o _';: £ . -
/7 6.2 2.0 0. 052 B yes :;.; s
31/7  20.9 6.0 0. 083 H yes Lar A
12/8  38.0  11.0 0. 058 H  yes w56l
. 1
14/8 343 18.8 G. 030 H yes al= .
26/4 5.3 180 0. 005 X no r A e R B
2778 28.3 1.5 0.135 H yes i i8] Time (b )
318 1.8 1.0 0. 030 X no £ S ofmHkm
E 3 LEK*
38 112 4.0 0. 047 H yes oL S22 Cut-ov:faren
/4 24.9 0.5 Q. 830 F  yes . ‘l; E
L =By
8/% 14.9 6.0 0. 041 H yes . l i
V] l 1 — A
5/8 12. 0 1.7 0. 118 F  yes 1 ] 3 3 a 1 5 i
139 4.2 1.3 0. 054 £ no F1R] Time (h) T Time k)
20/9 5.0 1.0 0. 083 X no
228 4%l B0 0359 A yes B TS T M ) T 2
Fig- 1 Runofl process on P. tabuiaeformis woodland
and its different treatments as well as [armland’
W5 BTN
Table § Characteristic value of rainfall in once heavy raln
BEm et R & RERTEE 10min 8 X THE 30min KT &
Rainfall duration Rainfall  Ramniall densiry Maximum rare of rainfall Maximum rate of rainfall
{minl {mm) Crmm/min} in 10 min. (mm/min) in 30 min. {mm/min)
68 31.2 0. 46 1. 22 0. B4
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B0 A R T Aok e R AR R A LT R 2,

WA PR R AT m. BEE Y R AT LT SRR R,
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EH R ABRBFEWR e HFHEE e b0 BB,

EETHANERBH2RERN EA A E. SHN A AT A ER S FERR
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WA G ERRER AT . & TERARS FPIBLE—TFEAHTE. A THEERF
A.HEEABEF R HE. AR~ RS A SRR TR AT EEER. R, EH F R0
PSR LA AL S L i 7= 0 0 Lk R A b O G PR AER o O O 2 Y 2 e (L A S B 3 o 7 6 hm B o 4 E
10°#91. 16kg /m* Hy AN BB B 20°891. 67kg/m®, T3 {H 40 h 3 FE10°M9 170450 A B S BE 2079 2365 . TERE 38
FOF 4 i AR BB 100 F . 7= 20 B K S B S T 8 0. A b 3B 10°89 0. 01ke /m® M4 h0 B 4 B 20°89 0. 07
kg/m* , M 1. 16kg/m* B INF 1. 74kg/m*,

E Ttk % e N B s Al T
Table 6 Characteristic value of flow and sediment for different (reaimenis of P. tabuwleeformis stand

4hgm 7= i At ki B BifEH ki i etk

Treatment Flow duration Runoff volume Runoff coeff- Sediment yield Soil loss  Erosive modulus
{min? (m3) icent {kg/m3) (kg/100m?) /km®)
D 110 0. 1036 0. 033 0. 330 0. 034 0. 34
AT 2L 60 0. 8895 0. 285 2. 000 1.778 17.79
B EEHAD 50 0. 0840 0.030 1.330 0.125 1.25
g A 50 0. 7691 0. 247 448. 840 3&5- 203 3452. 03

O P.tabulaeforms stand1@Stand without litter ; 1y Cutover areay @ Farmland.
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. 24 ERECmm/min) o 1801
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-Hi Sl
.23 I W
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B gl BE &0
- ; B Z T (Ilmm min)
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<1 0 3 (lmm /mn) < 30}
1] i 1 | o | 1 1
8 16 24 32 [ 16 24 3z
&4 @ Time {min ) Bt ] Tmae Cenin )

Bz mihan s RPN IR

Fig. 2 Process of accumulative sediment yeld on P. tebulueformes woodland and farmland
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Table 7 Dynamic process of sediment yield for P. fabuloeformis woodland and farmland

Pt A8 Sediment production time< mun)

wmo  gxs AP rvn
mn/min} - p 4 3 ] 10 12 14 16 18 20 22 Mz om0
@ 100 110 — 0.088 0066 ©0.088 0.070 0.050 O.044 ©0.04d 0.040 0.040 ©0.03@ 0.034 O 031 0. 026 G.023 0-680
fg 28 ]

20 0. 84 — 0,790 0.630 0504 0.039 0.620 O.526 0.493 0.474 0.455 0.451 O.451 O.463 0.376 0.316 7. 230
0 10t 0.97 —  —  9.835 10-127 10.080 10.437 5. 622 3.524 B.G14 B.458 B.10p T.915 7.760 7.4B3 B.03Z116. 371

A
200 0,99 —  12.236 17,022 15.325 14,414 13,702 13, 268 11.840 11-405 11,167 10, 732 10.37510. 01914. 65211, 00@73. 765

1D'Type of land 1@ Slope (G Rainfall denmty 1 DP. tabrd asformis woodland S Farmland

o HRHGARGTERRHRRA P HE
Table § Equation of accumulative sediment yield on different slopes of
P. tabulaeformis woodland and farmland
B o4 # X W HA{mm/min}

R=a+br n r ¥
Type of land Slope Rainfall density
A H 10° 1.10 r=—0, 260+ 0, 176:" 5% 14 ©.997 3423.579
P. tatnelaeformes
woodland 207 0.94 R=—0.44140, 3720905 14 0.997 Z2036. 468
Frd: 10° n.g97 R=—60. 363+ 24. 200y 531 13 0.599 I2006.739
Farmiand 20° 0. 59 R=-—121, 3136+ 11. 094, 82 14 0,998 3559, 074
4 b

4.1 THEBNMPEKRHEE R E, 6 TE RS K B0 LR S8 7 0 B A # 4 88. 056 f0199. 924,
HBW R&YA{U90. 0064, RUBKE AN RIFALIER.
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