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Study on the Effective Water and Wind Erosion Energy
and Its Characteristics in Liudaogou Small Watershed
Zhang Pingcang Tang Keli

(I nstitute of Soil and W ater Conservation, A cademia Sinica and the

Ministry of water Resources, 712100 Yangling, Shaanxi)

Abstract Liudaogou small watershed belongs to the tapical water— wind erosion crisscross
region. On the basis of the five— year observed data, the effective water and wind erosion
energy has been calculated and their monthly distribution has been studied. T he results have
shown that in Liudaogou area, From February to May and from November to December , es—
pecially, in Apil , May and November, clamate is drougnt, the wind is strong, the soil of this
area is almost uncovered and the effective wind erosion energy is very high, so there are the
summites of wind erosion forming in these monthes. At the same time, the slopelands of
NW, N, SE, and S (8 positions) which take the 40.40% of total area of whole Liudaogou
watershed are the key places of wind erosion and accumulation, also the key places of pre-

venting wind erosion. From June to October, the humidity is high, T he soil is covered by
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some limited vegetation, the effective wind erosion energy is very low and the wind faction is
weak, but the effective water erosion energy is not only high but also concentrated in July
and August, espectially in August, forming the water erosion summit. The alternation and
mutual aggravation of the effective water and wind erosion energy cause the soil erosion in
Liudao gou area to be very serious.

Key words Liudaogu area; Effective water and wind erosion energy; Distribution char—

acteristics in year
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Tab.1 The clmate Characteristics Contrast between plain and hill area

1 2 3 4 5 6 7 8 89 10 11 12

-97-54 24 109 17.6 22.0 23.7 22.0 158 9.2 0.2 -7.4 8.4
-10.0-3.6 2.6 11.3 17.2 21.9 22.6 20.7 16.2 8.8 1.4 -8.5 8.3

2.4 3.9 9.4 20.5 27.9 46.4 110.4 124.7 57.5 24.5 8.5 1.7 437.4

(mm)
3.9 1.8 3.3 84 15.4 28.7 100.9 145.4 28.0 17.7 8.3 2.4 364.2
2.0 22 26 30 28 25 21 19 1.7 1.8 20 19 2.2
(m/s)
1.7 3.7 33 37 42 38 38 32 34 34 42 3.1 3.6

1957 19906 1992 1996
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Tab.2 Monthly distribution of effective water erosive energy
7 8 9 10
P 96. 1 133.9 7.3 9.0 254
7(mm) 111 2. 11 0.17 0.27 3.91
Ws(J - d/ m?) 31.89 632.61 840. 62 23.34 41. 06 1560. 52
Ws 40. 55 53. 88 1.50 2.63 100
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3 (> 7.3m/s)
Tab.3 Effective wind velocity and direction of Liudaogou small watershed
N NNE NEENE E ESE SE SSE S SSW SW WSW W WNW NW NNW
1 7.3 7.8 1.7 7.4 7.6
2 80 8.0 8.7 8.6 8.1 7.3 8.8 87 84 83
3 86 85 7.67.7 11.3 85 7.5 81 7.3 8.1 9.9 9.2 8.9 8.6
4 9.2 8.4 8.08.0 7.6 85 82 9.1 9.5 10.4 10.7 10.1 9.0
5 7.9 8.8 7.39.4 8.5 94 9.1 9.2 80 7.3 88 88 87 8.6
6 83 7.7 7.3 8.0 7.9 80 7.8 88 82 9.7 89 83 82
7 7.3 89 7.6 7.9 8.7 8.3 9.1 8.3 9.2 10.0 9.0 8.6 8.6
8 8.5 8.5 8.0 9.0 85 88 84 7.7 8.2 9.1 9.0 8.5
9 75 8.0 8.1 81 8.6 8.5 8.7 10.1 8.8 8.5
10 79 8.1 8.0 8.0 81 8.7 9.3 9.1 7.8 83
11 7.7 10.0 7.9 83 7.9 87 82 9.1 9.1 95 81 8.6
12 82 8.5 8.2 81 84 85 81 7.9 89 11.0 8.8 8.6
81 9.3 7.683 80 80 10.2 8. 8.3 83 82 84 87 91 9.6 87 8.5
3.2
E= Lno’ Chepil
) = Hmv Chepi
[5],
@ . ( 1994.°11)



36 3

13

C= 386 — (5)
3. 162 1875—-'_20) 10/9
: V—09.1m (mls); Pi (mm); Ti ()
C— ( )
C (Pi = 0) (5) .
(FAO) 1ol
= IOOZV ETJ?%PLPL) "d (6)
. V —2m (m/s); ETP: (mm); Pi
(mm); t — (d)
Skidmore ! ,
CE= PRV - (Vi’+ 1/ P’)"°1f (v)dv (7)
: CE — (J/m?); p— (kg/m?); V — (m/s);
Vi (m/s); r (N/m?); a
(7) v? ) S (V) .
W= v By (8)
: V——--I11.4m (m/s); E — (mm); P — (mm); t —
(h); pP— 1.205kg/m” W; — (J - d/m?
(8) Ws . ) (8
v: , ,
3.3
(8) 5, 5 6
3.6 ( 3 ( 4
3.3.1 ARGk fe 0 EM HE&FIE | , 7.6m/s,
, 7.8m/s, . 9600s, 0. 11d,
., 7.9]-d/m’ 0. 38%, 8 ,
0. 99d, 8. 5m/s, 35.31 J. d/m?, 1.69%
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715.39 J.d/M°, 34. 45% 4 , 18. 39% 11 ,

8.6m/s, 11.72% 4 5 11



37

4

(> 7.3m/s)

(s)

Tab.4 The action duration of effective wind velocity in Liudaogou small watershed

N NNE NE ENE E ESE SE SSE S
1 600 6000
2 7800 25200 8400 25800
3 18600 41400 4200 3000 600 20400 46800
4 39600 14400 1800 1800 1800
5 6600 25800 9000 1800 16200 44400
6 4800 11400 600 3600 6000
7 600 10200 2400 4800 3000 10200 10200
8 4800 1200 00 600 26400 6600
9 1800 9600 21600 22800
10 4200 7200 2400
11 600 600 11400 23400
12 6600 1200 5400 19800
91200 151800 17400 12600 @00 3600 1200 124200 216000
SSW SW WSwW W WNW NW NNW
1 1200 1800 9600
2 31800 600 30600 30600 69600 230400
3 40800 1200 11400 7800 3000 199200
4 12600 9000 14400 10200 60400 43200 60000 269200
5 87000 10200 5400 600 21000 17400 51600 297000
6 53400 2400 30000 1800 30600 2400 50400 197400
7 43200 7200 3600 7800 5400 105600
8 28200 1200 9000 5400 1800 85800
9 18600 1200 16200 1800 30600 124200
10 20400 3000 1800 51600 16200 12600 119400
11 27000 9000 5400 1800 37200 45000 94800 256200
12 27000 1200 6600 1800 11400 34200 37200 152400
391200 37200 81600 16800 285400 198600 417000 2046400
3.3.2 AR IREE 8 FALAFAE 16 ( 5, NNW
, 20.52%, 4 ,  NNW 20.22% , NWW  SSW,
16.87%  16. 14%, 53.53% ,
SSE SEE NNE 16 8
( 6), NW . 31.28%, ST, 19.9%, N
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, 18.39%, 69.57% SE
, ,4 N .S , 5
S N , 5 N ,S
(NW S N SE ) 40. 4%,
NW 4 )
25.93%( 1), 11 , 17.69%, 12 2 12.29%
12.67% , 68.58%; S 5 ,  26.82%, 3 2
17.47%  11.54%, 55. 5%; N 4 , 25.61%,
2 13.37%  13.55%, 52.5% ,
5 (16 J.d/m?)
Tab.5 Effective wind erosive energy in Liuadaogou small watershed ( 16 position)
NNE N NE NEE E SEE SE SSE S SSW SW SWW W NWW NW NNW
* 0.42 52 0.93 1.30 7.90
b 0.43 267 0.28 0.37 0.38
2.24 6.48 8.76 23.15 30.37 0.43 3276 32.19 67.5 22429
® 494 7.26 9.01 11.75 9.06 0.59 9.35 12.31 158 10.80
40.01 19.35 3.32 2.42 10.47 20.53 41.16 38.89 0.87 1558 9.81 3.35 2057
> 2687 20.54 2114 25.40 97.42 2112 20.88 11.60 2. 53 4.45 375 0.79  9.91
15.53 46.91 1.58 1.58 148 12.44 834 1669 12.93 10560 72.59 86.20 38188
10,43 9.77 10,07 16.62 0.75 3.71 2420 2264 67.84 30.14 27.75 20.22 18.39
37.06 5.60 9.50 2.16 16.10 53.5 98.49 10.60 4.67 0.43 2261 18.80 53.82 333.51
* 2489 5.94 60.45 2,65 16.55 27.17 29.37 30.76 6.34 226 6.45 719 1262 16.06
8.86 4.25 0.14 2.96 490 43.39 187 30.88 158 10.9 252 4591 18604
® 595 452 16. 29 3.04 249 12,94 541 41.88 829 3851 097 10.77 8.96
7.72 0.30 1.31 2.87 2.12 6.72 6.9 28.45 598 0.57 6.09 3.91  73.03
T 58 032 834 012 83.71 6.92 3.5 8.48 8.10 2.9 1.74 0.92 3.52
1.89 0.50 0.22 0.28 1108 244 11.61 0.40 3.47 2.60 0.82 3531
P 5.20 1.00 2.58 11.40 1.24 3.46 116 4.71 0.74 0.19  1.69
7.73 1.28 17.84 18.78 7.26 10. 10 1460 229 30.2 10118
? 59 135 18.35 9.53 2.16 1.50 419 0.8 7.09 4.87
5.89 3.28 193 16.60 2.45 58.73 17.02 9.31 115.21
506 348 0.98 4.95 7.12 1676 6.51 2.18 5.55
0.76 0.40 8.90 19.31 21.26 876 4.64 203 39.59 52.63 8518 243.45
Mot 0.43 9.16 9.79 6.34 2540 6.30 10.65 11.30 20.12 19.98 1172
1.18 6.03 3.91 1815 25.66 118 5.86 152 1234 53.72 40.03 169.57
2 079 6.39 4.02 920 7.65 3.4 7.95 7.97 3.52 20.54 9.39 8.15
148. 88 94.25 15.72 9.52 0.22 2.53 10.75 97.21 197.10 335.33 34.48 73.73 19.05 350.39 261.58 426.28 2077.14
7.17 4.54 0.76 0.46 0.01 0.12 0.52 4.68 9.49 16.14 166 3.55 0.92 1687 12.59 20.5 100.00
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6 (8 J.d/m?)
Tab.6 Effective wind erosive energy in liudaogou small watershed (8 position)
N NE E SE S SW W NW
%
% % % % % % % %
I 0.21 0.35 (594 1.44 [0.46 0.19]0.65 0.28 [0.65 0.10| 7.90 | 0.38
2 |s173 13ss |2 172 438 7.23 (4272 11.54[15.40 6.44 [16.59 7.18 [82.34 12.67| 224.20 | 10.80
3 4103 10.75|24.53 25.84| 1.21 19.36(20.74 34.21[70.87 17.14|20.31 8.49 [7.79 3.37 [19.27 2.97 | 205.77 | 9.01
4 0778 25.61(10.13 10.67[0.70 1264 770 1.86 |22.91 9.59 |74.07 32.05 [168.49 25.93 | 381.88 | 18.30
5 [stos4 13.37]20.11 30.67[ 1.08 17.28| 8.05 13.28[110.86 26.82[62.18 26.02|14.07 6.09 [57.01 877 | 333.51 | 16.06
6 [31.64 820|443 4.67 [0.21 3.36| 1.8 3.12(28.08 6.79 [39.00 16.32]|22.52 9.74 [30.97 4.77 | 186.04 | 8.9
7 |612 160|661 6.60 (249 30.84|4.42 7.20 24.58 595 [17.21 7.20 |6.61 2.8 [5.00 0.77| 73.03 | 3.52
8 | 177 046|120 1.26 [0.47 7.52 (582 9.60[13.79 3.34 |7.94 3.32(3.03 131|171 026 3531 | 16
o 2026 5.31 (3.8 4.07 8.92 14.71[31.33 7.58 |4.18 175 |7.90 3.42 [24.74 3.81 | 10118 | 4.87
10 [10.88 2.9 | 1.98 2.09 10.23 2.47 [10.75 4.50 [29.37 12.71|51.04 7.85 | 115.21 | 5.55
o |43.37 11.36] 0.38 0.40 445 7.34 3439 8.32 [21.71 9.08 |21.15 9.15 [115.01 17.69 | 243.445 | 11.72
12 [26.64 6.98 509 536 196 3.23 [15.05 3.64 [16.94 7.00 |17.45 8.42 [79.00 12.20| 169.57 | 8.15
381.83 18.39 (94,92 4.58 | 6.25 0.30 [60.62 2.92 [413.37 19.9 [239.01 11.51 P31 11 1113 |649.91 31.28 [ 2077. 14 | 100.00
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Fig.1 The effective wind erosion energy

—
T—

rose and distributien



1 )
900 |
, 8745112
:'; 700 |
,6 910 3 12 B
2
’ g 500 |
#
=
. B soof
1 )
100
12
> 2
’ Fig.2 The change of monthly mean
’ effective erosive energy
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