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Dynamics of Slope Runoff and Soil Erosion of Different Forest Types in Karst Depression

ZHANG Xi et al ( Guizhou Provincial Academy of Forestry, Guiyang, Guizhou 550011)

Abstract [ Objective ] The research was aimed to study the dynamics of slope runoff and soil erosion in different forest types in karst depres-
sion. [ Method ] Precipitation observation sites at the bottom of karst depression and runoff observation sites in different forest types were estab-
lished to monitor the changes of main indices at fixed position timely. [ Result]The surface runoff of different forest types appeared singer peak
from February to November, with lowest valley from June to July. The runoff coefficient appeared double peaks from February to May, from Ju-
ly to September. The changing coefficient of runoff appeared three peaks from March to April, from July to August, from September to Novem-
ber. The silt concentration appeared one peak from March to May. The erosion modulus appeared double peaks from March to May, from June
to August. Runoff showed annually reduced trend with the growth of forests and the development of vegetation layer’ s structure. There was a
positive correlation between the runoff and its silt concentration in different forest types. Rainfall and evaporation had notable positive correla-
tion with the runoff and similar correlation with silt concentration, but not marked. The fitting analysis results of surface runoff and erosion
modulus showed that rocky desertification intensified the unevenness of surface runoff and increased the surface runoff and erosion modulus.
The penetrability of surface soil in new planted forest was lower than that in young forest, and that in surface soil of different forest types was
higher than in bottom soil. [ Conclusion]The research provided theoretical basis for the biological management technologies of water and soil

conservation and the control of karst rocky desertification in karst regions.
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Table 1 Characteristics changes of forest stands in different forest types of runoff observation sites

e HA7/2 Object laye WAR Shrub layer E 42 Herb layer

MEFE  FRBOR) PHEE EE P rErE XA T R MERE:  TIRE
No. F%/100m’ % //em cm %/ hm? Fi/ 100m” em cm P/ hm? Fi¥/ 100m’ cm
No.1 2 7.89 6.10 2450 7 1.07 0.85 478 3 0.12
No.2 2 4.06 4.58 2187 5 0.48 0.30 2316 4 0.20
No.3 1 1.23 1.11 2311 5 0.9% 0.90 5% 6 0.13
No.4 1 0.9 0.63 2191 3 0.81 0.72 700 5 0.21
No.5 2 0.76 0.58 2 497 5 0.81 0.58 4 839 6 0.14
e HAWFHE Other characteristics

=)

No. i Fiy I WE/° AEE/) % ﬁ*fjmjﬁ @*fﬁ i ﬁﬂifﬁﬁ
No.1 AT 10 Ak 3t 5 55 21 90
No.2 TR+ AT [&14 3 b 45 3 63
No.3 AT 3 [iic] 33 30 0 7 89
No.4 AT 3 Fin[4 23 25 0 5 9N
No.5 AT 3 % 16 10 0 9 90

BWGHHEHR 20 m x5 m, GHVFIT FERL. ERR
b BAFESMTIZETE 10 ~ 15 om R 30 cm #4931
WHRREE L3658 KSR AR, B RS E 15~20
om, KBRS WRTE FHE 15t . T 215K 5% IR S KA, H
1 500 cm, F 15 ~20 cm, PEEE 20 om, FEAKRE T B W7 E A%
=M, FAKIEPEER, hERE EE 8 ~ 10 em fHHK
FLE Bk E, KR T4 80 cm x 80 em x 60 cm, 5%
7k 35 AR & F L AHE (B R KRR A S igE . Bk A
ml KRR R, N EKMR . A7t Rmet2%E L
AR R TR ARTR SN R RGP 42
HeAKWHEATREP , 07 HEACBBERS /K 55 100 cm B IHEK 1y
BEPSKEE 50 em, $E 20 cm JE 15 em &£,

T MR S m x5 m, DG & FAARBLARS G- I
XE%, TR OELEN R, RO, R T i
FRET, BHAAET JBEREE T &S B RRE

1.3 WAUSHRF %

1.3.1 RFEGIWELSRY, HRARRTHREHEANE
H 8:00.20.00 YR, FIE WIS RS SRR o
1.3.2 RULEMNE, ANEEKEKAE, KibAkSHES
57, BB 1 000 ml, 38 ST FRE, HRER 1 KIER
PR R AR,

1.3.3 +HREBESHEIRRIE, 2 BHEN BT
A7, o

2 BERSHH

2.1 FEFHLBERDIRAGME WG REA(E
2.8 1),2 MEMEREERFRZE N 26. 713 ~29. 062
mm SEHE K 27. 89 mm,3 MBI BB E R
11. 002 ~ 37. 838 mm FE{E K 20. 502 mm, F[FZEHRKEEE
MFREREFE=EF2~11 A, HF%6~7 REA—ES,
11 ~2 AE& = RE SR,
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Table 2 The monthly dynamic changes of runoff in different types of forest

A FHI12 % B Average runoff / mm 123 £ 25" Runoff coefficient /%

Month No. 1 No.2 No.3 No.4 No.5 No.1 No.2 No.3 No.4 No.5
1 0.112 0.165 0.114 0.069 0.067 0.37 0.55 0.38 0.23 0.22
2 0. 000 0. 000 0.000 0.000 0. 000 0.00 0.00 0.00 0.00 0.00
3 0.373 0.384 0.254 0.254 0.399 1.29 1.33 0.88 0.88 1.38
4 1.568 3.019 0.738 1.016 2.952 3.95 7.61 1.86 2.56 7.44
5 5.947 5.736 1.882 2.170 6.280 3.53 3.40 1.12 1.29 3.73
6 3.359 4.775 2.213 1.870 5.548 1.57 2.23 1.03 0.87 - 2.59
7 4.703 5.132 2.111 1.963 5.481 1.39 1.52 0.63 0.58 1.63
8 7.266 4.034 1.857 1.559 8.344 3.78 2.10 0.97 0.81 4.34
9 2.663 3.129 2.543 1.201 4.727 1.90 2.23 1.81 0.86 3.37
10 0.299 1.756 0.572 0.623 3.351 0.31 1.85 0.60 0.66 3.53
1. 0.174 0.549 0.127" 0.069 0.555 0.62 1.95 0.45 0.25 1.97
12 0.249 0.384 0.254 0.208 0.133 0.74 1.15 0.76 0.62 0.40
B/ ¥3{E Total/ Average 26.713 29. 062 12.665 11.002 37.838 2.00 2.18 0.95 0.82 2,83
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Fig.1 The annual dynamics of absolute{left) and relative( right) values of runoff in forest and young forest lands
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Fig.2 Annual dynamics of runoff coefficient( left ) and runoff change coefficient( right)in forest lands and young forest lands
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Fig.3 The annual dynamic changes of runoff in forest lands(left) and young forest lands
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Fig.4 Annual dynamics of runoff silt concentration (left) and erosion modulus( right) in forest land and young forest lands
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Table 3 Monthly dynamic changes of silt concentration and erosion modulus of surface runoff in different forest types

A PR HFE Silt concentration //g/L EAEEL Erosion modulus //T/(km® « a)

Month No. 1 No.2 No.3 No. 4 No.5 No. 1 No.2 No.3 No.4 No.5
1 1.10 1.17 1.10 1.16 1.19 1.23 1.93 1.26 0.80 0.79
2 2.12 1.65 1.39 1.86 1.66 . 6.46 5.06 2.75 3.65 4.65
3 3.13 2.13 1.67 2.56 2.13 11.68 8.18 4.25 6.50 8.51
4 3.85 5.80 2.53 3.80 2.11 60. 30 175.19 18.66 38.64 62.18
5 2.14 4.38 1.88 3.20 3.52 127.03 251.45 35.34 69.45 221.07
6 1.50 1.52 1.22 1.53 1.79 50.50 72.42 27.07 28.55 99.31
7 1.53 1.41 1.48 1.28 1.41 71.78 72.42 31.24 25.07 77.15
8 1.35 1.16 1.14 1.13 1.27 97.95 46.96 21.22 17.61 106. 22
9 1.09 1.17 1.1 1.16 1.24 29.04 36.60 28.27 13.87 58.54
10 1.1 1.23 1.14 1.31 1.41 3.31 21.60 6.54 8.18 ° 47.33
11 1.38 1.13 1.13 1.10 1.31 2.40 6.20 1.44 0.76 7.27
12 1.10 1.17 1.10 1.16 1.19 2.74 4.50 2.80 2.40 1.58
Hj{H/ B Average/ Total 1.78 1.99 1.41 1.77 1.69 457.98 697.46 178.08 211.84 689. 95
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Fig.5 Annual dynamics of precipitation and evaporation in Zhijin county(left) and the karst depression( right)
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BB, TR, SR iR e U B T AR bR ;
HARZE K B, SR A2 L Yo 70 o BE A T AR Akt s AR R 42 i
BN, IR AR TR VDT B 7 T AR

2.3.2 HEER. RAHAGAREER IS RS
SR L EMEER (K 4) o B3R 4 T, AR TF
YIRE N 1.185 6 g/kg, HALBUE R 162.46% IR BEFLIE
N 4.08% s gh iR A E N 1.209 2 g/ke, BALERAEA

155.66% ,AEEEFLBRE 2 4.86% . M Al ik FE +
FERBIEE/NFEEELRER, RZRNBENE
Fo Ak B R VHAERN 1.266 5 g/kg, BFLERE Jy 158.
51% ,AEBE LB N 2. 14% , bkt B 22 E O 1. 268
5 g/kg, SFLBRE R 153.14% AEEEALBE N 4.11% ,A 2
KTBMRELT B 2. F—Rpk AR [ 5E H 18] - 98 4 B
HZEFEEENHRERA D EEFHEEZ—,
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Table 4 The changes of soil physical characteristics in different forest types

FLEREE (PR L) Porosity // %

W0k: 20 ¥, Granule composition /' g/kg

s =3/ B/ g/ cw’

BELBR BB 1% 518 Hebk Rikr
No. Stratum Volume weight R . . .

Total porosity Non-capillary porosity Sand Silt Clay
No. 1 AR 1.230 9 163.077 2 6.929 9 302.70 457.22 241.08
B2 1.1430 168.201 6 0.9172 280.10 436.93 282.97
No.2 AR 1.140 3 161.843 8 1.2229 517.62 367.91 114.46
B2 1.3899 148.804 2 3.363 1 372.37 533.28 94.35
No.3 AR 1.145 8 154.257 8 3,668 8 151.60 407.06 441.34
BRE 1.402 9 146.491 2 5.2994 591.25 250.26 158.50

No.4 AR 1.163 7 156.343 5 9.579 6 273.16 378.12 348.71
B2 1.207 2 157.804 8 6.216 6 233.54 591. 16 175.31
No.5 AR 1.318 3 156.374 6 1.324 8 407.36 476. 60 116.04
BJZ 1.195 4 155.112 2 0.815 3 340. 17 459.38 200. 46

A SR (BHE) Z B 15U (R L) 12 ;AR KA 0. 05 ~2.00 mm, )56 0. 002 ~0.05 mm, Fiki <0.002 mm,

Note: A stratum is surface( cultivated ) horizon ; B stratum is illuvium( substratum horizon) . Diameter of sand is 0. 05 ~2.00 mm, that of silt is 0. 002 —-0. 05

mm and that of clay is lower than 0.002 mm.
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