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Table 1 The regression equation of monthly R values and
precipitation in rainy season and their correlation coefficients

A & ERRE HERE(r)
SH Rs= 0.04308 x P! 240 0.87556
6 A Rs= 0.67348 x P53 0.80276
71 R;= 1.32392 x P81 0.85958
8 A Rg= 0.59120 x P> 0.91295
94 Ry = 1.15187 x P74 0.70723
104 Ryp= 0.00379 x Pyt ¥ 0.85323
5~108 Rs_10= 0.44488 x Ps_,°- %% 0.87829

R2 BWHHEETEN RERRS Eolitt R BHHEMHRE(E,)

Table 2 The R values calculated by simple estimating
methods and their compared with Eg I3

Eqluott 5 1+ 850k 15

7S | %A HwRrE| RME |EA(%)| RIE | EA(%)

1 WHIL | 297.3 | 311.4 | 4.74 | 306.0 | 2.93
2 Bt | 268.0 | 281.4 | 5.00 | 274.9 | 2.57
3 A | 2203 | 222.1 | 0.82 | 226.1 | 2.63
4 Wit | 268.4 | 262.5 | 2.20 | 266.1 | 0.86
5 HE | 346.6 | 363.0 | 4.73 | 365.8 | 5.54
6 HEL | 280.5 | 270.2 | 3.67 | 280.8 | 0.12
7 S¥ | 251.9 | 264.2 | 4.88 | 260.6 | 3.45
8 BE | 216.8 | 213.1 | 1.71 | 211.8 | 2.31

L -]

KL | 346.0 | 345.6 | 0.12 | 350.2 | 1.21
& | 254.3 | 251.8 | 0.98 | 256.0 | 0.67
5% | 280.2 | 282.0 | 0.64 | 291.3 | 3.9
thilt | 398.4 | 414.2 | 3.97 | 409.7 | 2.84
K3 | 348.1 | 355.1 | 2.01 | 349.8 | 0.49
K& | 206.7 | 215.6 | 4.31 | 211.3 | 2.23
WYL | 360.5 | 342.6 | 4.97 | 336.7 | 6.60
iM% | 300.9 | 307.0 | 2.03 | 311.1 | 3.39
HR | 278.0 { 291.8 | 4.96 | 283.8 | 2.09
BAig | 343.2 | 336.1 | 2.07 | 338.9 | 1.25
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(WA 1), (2)FtiEryEm, 58 R E®
EHEATRFERE, UFRNMNTRE R, A FF
BEMFREER124. 1 m)FEY RERA
222.1 J'mm/m?-hteal, RN K WG W (R
2251.0m )4E¥ R (H3¥ = 262.5 J*mm/m?+h' -a!, T
it EERAE S (IR 3 227.1 m )EEHY R HXE
363.0 J*mm/m?-h'- ot A0, A F R 6 2k X A FY
WX (ER 1949.5 m )W REN 213.1 J- mm/m?-
hleat, ML BRI (8K 3 119.6 m )FH R
{H#1IX 345.6 J mm/m? bl
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Fig.1 The equiscalar line of the annual average erosive force of rainfall (R) in Jinsha River Basin of Yunnan Province(J- mm/m?+h)

3.2 LiEFMEETF(K)

+ AT 4 (soil erodibility) &€ B8 W
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INKCAIBEBE 9% R 5o K 22. 13m. JI G BHE L E 4E
BHR R BTN K (REZE WRFIZ0R E
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Table 3 The calculated value of erosive force of rainfall (R) of every station in
Jinsha River Basin of Yunnan Province {J*mm/m?<h!)

Fe| %4 |SA|6A | 7R | 8B |9A |10A| 2% |F#8| %4 |5A | 6A | 78 | 88 |9H |10A | 2%
1 | 4 | 2.9 34.8 { 79.9 | 70.7 [ 28.3] 3.2 (219.8] 25 | &7 {11.2| 53.5 | 93.0 | 87.2 (35.3| 12.0 292.2
2 | K[ 69)] 320 69.4 | 550 |23.7] 5.2 [192.2]| 26 | ER [10.1| 55.3 | 92.3 | 80.3 | 4.4| 9.8 | 282.2
3 | 4V | 4.8 | 38.1 | 82.5 [ 77.0 (33.2| 7.4 | 243.0| 27 | #W | 12.8| 70.4 | 93.8°| 95.7 | 45.4 | 13.4 | 331.5
4 | WA | 7.4 | 57.2 | 104.7 | 89.9 | 43.3 | 8.9 | 311.4 ] 28 | iy | 10.3] 65.9 | 103.9] 84.9 | 43.1 ] 15.2| 323.3
5 | kB | 6.9 | 53.9 | 113.0 | 108.5 | 45.7[ 10.0 | 338.0 | 29 | A | 10.3| 57.1 | 62.9 | 48.6 | 33.0| 10.2 | 222.1
6 | P | 6.5 | 64.4 [ 114.3]120.0[55.2]12.2 (3726 30 | & | 12.3| 59.6 | 77.6 | 62.1 | 37.1| 13.8 | 262.5
7 ) F% | 8.4 61.3 |107.0| 98.4 | 44.5] 7.6 1327.2| 31 | B |15.3| 74.8 | 106.7 ] 99.3 | 44.9| 22.0 | 363.0
8 | 8K |59 57.1 |107.5|113.5|54.8(103(349.1} 32| 34 {15.0] 72.8 | 91.9 | 89.1 [45.1}15.0] 328.9
9 | H¥W | 5.5 | 51.0 | 83.7 | 83.4 | 41.0| 8.9 [ 273.5| 33 | #5258 [ 15.9| 78.8 | 90.1 | 87.0 | 39.7 | 16.6 | 328.1
10 | &) | 3.5 | 40.4 | 66.7 | 66.0 {32.8] 5.7 | 215.1} 34 | Dot } 16.4 | 72.6 | 87.6 | 86.2 | 40.3 | 14.4| 317.5
11 | ¥% | 59| 5.9 77.0| 79.6 |40.5|14.7(270.6| 35 | & | 19.1| 68.4 | 74.6 | 58.8 | 37.7| 11.6 | 270.2
12 | #4 | 8.3 | 49.1 | 85.1 | 84.0 [ 37.5|11.1|275.1| 36 | &% | 10.9] 52.4 | 79.2 | 78.8 | 33.4| 9.5 | 264.2
13 | B%E | 6.9 | 51.1 | 82.7 | 88.9 [40.7[11.1]281.4| 37 | PR | 9.7 | 47.8 | 66.1 | 50.6 | 32.9} 6.0 | 213.1
14 | &% | 8.1 (553 | 8.4 | 84.3 {41.2|13.0|285.3( 38 [Kifa| 18.1| 64.4 | 109.5] 94.5 | 47.8| 11.3 | 345.6
15 | $h% | 5.8 | 49.5 | 79.7 | 85.0 | 38.2|11.5|260.7 | 39 | &%y |12.9| 55.9 | 78.4 | 58.0 [ 37.0| 9.6 | 251.8
16 | K&k | 5.2 | 54.8 | 82.4 | 85.4 |40.0| 8.6 | 276.4 | 40 | I55 {13.1§ 71.5 | 77.4 | 58.4 | 45.6 | 16.0 | 282.0
17 | A&f{= | 6.3 [ 51.8 | 82.6 | 93.9 [46.0|13.0293.6 41 | #h¥##t | 16.1] 70.8 | 124.4 [ 138.3 | 49.8 | 14.8 | 414.2
18 | Tkt | 5.1 | 42.7 | 70.6 | 62.8 | 32.9 7.9 | 222.0| 42 | K%k | 14.6| 56.5 | 108.6 | 117.9 | 47.5 | 10.0 | 355.1
19 | BRE | 11.3] 66.1 | 103.4 | 90.2 |44.2 | 17.1}332.3 | 43 | k3 |10.0| 42.7 | 64.3 | 61.9 | 32.4 | 4.3 | 215.6
20 | #F (11,2 51.6 | 98.8 | 91.0 {37.9 | 12.9 [ 303.4 | 44 | &Y | 17.2{ 56.6 | 105.6 | 113.3 | 42.4| 7.5 | 342.6
21 | BBA 1 15.0] 62.5 | 105.2 | 92.2 | 40.6 | 15.6 { 331.1 | 45 | %#E | 19.9| 61.8 | 91.8 | 81.4 | 43.0| 9.1 | 307:0
22 |K#li| 16,0 69.2 | 112.8 ] 112.4 | 47.2 ] 22.6 | 380.2 | 46 | R | 10.2] 55.9 | 92.5 | 85.5 [ 42.8 | 4.9 | 291.8
23 | 8% | 12.9] 49.8 | 80.5 | 72.5 | 30.6 ] 6.2 | 252.5| 47 | Bf¥ | 21.9| 60.0 | 100.5 | 98.5 | 43.2 | 12.0 | 336.1
24 | BT | 12.8| 54.7 | 84.0 | 88.7 {38.4]11.6[290.2| 48 | K& |15.7] 71.7 | 144.5} 105.6 | 43.0 | 4.4 | 384.9

/RS KERERXRER, UETHS MA,
Wischmeier S 7E AT KR T3PS K HX R
RER L, B TES HEEAEFRE K EHY
FE, LM TRAUEHENEER, NAT USLE
Rt AT 1995 ~ 1997 4E 72 T IR AYEL AR Jb LI K 3
BUCERMA 3 R ER b+ S—403%  F A
FELHT/IXRAR, BB TX 3R WHEN K
{H,EHBIET Wischmeier HiFE T B FHREL,
BHESEBRE K EiHEFBER N,

K =[2.737M*1(107%) (12-a) +

4.236 (b-2) + 3.259 (c-3)1/100 (2)

BT LR 3 R EANE T RHOERILXA
RFEELE, MEELNBERRFENRBEL
X, MZREFR, ZXEREZRIR K HELUE
REEFETEARRE, REXR AL
BLERQUIHTRET 20 MR (EXR) KEME
4)  FEARE T 7R AT () A E (LA 2)

%4 ZTHEDTIFRSTELRN KE
Table 4 The K values of main soils in Jinsha River Basin of Yunnan

FE | £RW%K)| KE | FS| £BWE) KA
o1, g 0.410 | 06, | tRfasimhAkt | 0.250
01, igAR: 0.330 | 07, Wt 0.336
01, | IWFL | 0.412 | 07, W+ 0.342
01, | #rik+ | 0.420 | 08 e 0.350
02, e 0.380 | 09, asfakt 0.250
02, | ®MiE: | 0.347 | 09, Reakt 0.308
03, iy 0.321 | 09 Keakt 0.263
03, | RYigHRi | 0.304 | 10 MHERE L 0.416
04, T 0.292 | 10, iRy o 0.404
05, R bR 0.286 | 10, | ARHEEEL | 0.395

W ER(TR) L KEHI (A B + B R)FHM, B AR
HHELEER LN EDME, EERUT TS, NESTER
AR L8 TN 2 KB BOEHEST 3 K (.

3.3 MEEF(LS)

PR R R L L WRIMM RSB ERR,
WERTF(S)REHERKMFHRAKHELT, 1528
BRIt + RS B S BE N 9% 3K 5° (R R
P/ B3 BE ) MY 35t - SR R B 2 LB B M b
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Fig.2 The distribution map of soil erodibility (the K values) in Jinsha River Basin of Yunnan Province

WREEILHH T, KEANA L BAKBRGHE
BEREPER, B ERROELEERR, RER
BEBEE0.5~2.5 28, HEKEF(LRERE
ZEHFAMBRT FEHENL L RRERS
FRAE/N K346 (FE USLE 28 22. 1m, R E ZHE
20m) {3+ M A B Z HWE, BHSIEEFRS
FREHED), kRS RIFEREHR
R, BESKKIERESEAE0.15~0.50 Z[H, LR
T, ¥ ERT S KB T LESER R
—AHERT(AIEET SFTFEWARE
RFERFE, FHELATF LS, RIEERELKHE
FRERIEER T, R S (5 E B A K ) Y33t
TR E(A) SIRERT/DX 30 L B A R
(Ag)Z LLfH, B LS = A/Age BATETF 1995 ~ 1997

EATHNREBXETRE 184 LS BFR/D
X, By T LS BFHHEARE
IS = (%4_0)0.24(%)1.32 (3)
R3)H, L A (m), S HEE (). X— LS KR
X E5EAICEHN LS ARBEREA0, BEES
BEXBERAR, X2 HRKEFERREN. R3)
BB REBTEE R 5° ~ 45°% MIBIEAFIE L2 #R,
RQ)VEZHEVIRBRESH.
3.4 BHEBESENEKERT(C)
HMBEBES5EYEL2EBEEEEBE F (cover and
management factor) (f#% ¢ AF) B LBM R T ERX
P — P EERT, X AW R L RREmA YN
Je%BUR, % USLE 0, ¢ BFRIEE—ERET
A 2 R ST B R ER A o+ R AR B 5 R



B BFE  ZHESY IR - BH R TR 7

SRUTRMEHNELER AL ERIZNT
), BERAR, HENT 0~ 1 2,

AT HEFSHAEYLBEEERT C H, RN
T 1995~ 1997 FETHWHREMKELRE 6 1
RE/NK,MET 4 FFEEREYHFEAEB(EX,
DAY RE . EX-BRIEE)W CHEHREKS). X
TFHeEY, RERERR/DNXHTHE, B RE
HEZHE, 2R LA 4 EDFPEBRNESE
HEH C H,

R5 MEBEXBEWCER ,
Table 5 The C value of experimental crops in
Zhaotong in the lower reaches of Jinsha River
e E EX et ] WE  |[Fk-REEHE
ci 0.3517 | 0.3721 | 0.3551 0.1990

2001 £ 5~ 10 A , BRIAIXEFHHNE/IE £V
IR (R TENEMHES KN LRE
T 6 ANPRBATRE, BB T S HESS LA A
RILTHY CEH(RE6),

%6 RNETAERSHESACRES L HRARS C A&

Table 6 The soil loss amounts and the C values on slopeland
with red soil under different states of vegetation

caver and land use types in Binchuan county

s NEEEH -

AR R *ﬂﬁﬁm c
48 | T HF SRR A

No.1| 15 [ 21 Wbk ARG 442,26 | 1.0000
No.2t 15 | 21 FbER 157.20 | 0.3554
No.3| 15 | 21 |Bibksl (LIMBISIE 40%)| 63.42 | 0.1434
No.4 | 15 | 21 |#ksty (TmBIRZEEL 60%)| 35.61 | 0.0805
No.5| 15 | 21 |FE¥ (LB HEE 50%)| 46.67 | 0.1055
No.6 | 15 | 21 {FEFH (MEBIZH 80%)| 15.40 | 0.0348
No.7 | 15 | 21 |#KEiH# (UEIBIRE 90%)| 4.32 | 0.0098
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Table 7 The C values with different vegetation
cover degree (%) on earth surface

B B (%

i 0 20 40 60) 80 100
¥ M | 050 0.25 ) 0.15] 0.10 | 0.04 | 0.01
# s | 0.40 | 0.22 | 0.14 | 0.09 | 0.04 | 0.01
WA | 0.10 | 0.08 | 0.06 | 0.02 | 0.004 | 0.001

3.5 KEIRFKEHEATF(P)
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FEEt R H (Bt ) fbo VB EERR LT
AR R AN EHL T ARE B BESR b 1 1B B AT
BEURAEYIB S, ARMK LARSRMEXT b
TER KB HERARTRN . RATF 1995 ~ 1997
FEESVITTHNRERREET 61 P EFRE
MR (EFB—AATAER A LR FEERNRE),
BET 5 FKk T RRFEEN PEHLES),

R®8 WA LREREETF(P)EXIR
Table 8 The practical P values of the factor of
soil and water conservation measures of sloping cultivated land
in the lower reaches of Jinsha River

KBRS P {i
SEHIRBHME 0.5532
;) i 0.1836
LY G 0.3745
APt ER 0.4962
JK R (B ) 0.0316
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APt 9 Ao ifF T M R & .

BEZEESY I REB AR A L8
R BHESHEAE KT . LB R WERE R R EAFIE
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WX, IESEEE, + B8, 3Bk, R
BEXRE, ML HAFRREHEN 500 v/
km?*a' (£ 0.4mm/a) ,
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2, EFRAEMN L #bF FH 1 (land use type) Fl
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JR (ecological security pattern of land use)
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Table 9 Comparison between the practical values and the calculated
value of soil loss amounts on slopeland with red soil in Binchuan county

o 2 sy ki
ME KEM KAt | FrAaxd
e WE | R | K | 5| ¢ | P| 5EH | RE

t /to? - o’} t /hteat) (%)
No.1 | 442.26 [220.0[ 0.34 [ 6.20 | 1.00 | 1 | 463.76 | + 4.86
No.2 | 157.20 (220.0] 0.34 | 6.20 | 0.35 | 1 | 162.32 | + 3.26
No.3| 63.42 [220.0) 0.30[6.20 | 0.15] 1 | 61.38 |- 3.22
No.4 |' 35.61 {220.0{0.30 [ 6.20 | 0.09 | 1 | 36.83 [+ 3.43
No.5| 46.67 [220.0/0.30 [ 6.20 | 0.12{ 1 | 49.10 [+ 5.21
No.6 | 15.40 [220.0 0.30 [ 6.20 | 0.04 [ 1 | 16.37 |+ 6.30)
No.7| 4.32 [220.0/0.30[6.20]|0.01 | 1 | 4.09 |{-5.32
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Study on Soil Loss Equation in Jinsha River Basin of Yunnan Province

YANG Zi-sheng
(' School of Resources Environment and Earth Science, Yunnan University, Kunming ,650091 China)

Abstract: Soil erosion in Jinsha River Basin of Yunnan Province is very serious, and the Basin is a major region of
ecological construction planning in China. The study takes universal soil loss equation (USLE) as original version, and
analyses all factors of soil erosion in the Basin by means of the statistical analysis of the experimental data measured on
experimental spots. As a result, the soil loss equation in Jinsha River Basin of Yunnan Province has been developed as
follows: A = R*K+LS*C-P. The algorithm and data for every factor in the equation. as well as the tolerance of soil
loss in the Basin have been determined, which provided the fundamental technological data for future use of the equation.
At the same time, the author has made a test to the equation, the results indicate that the error of data by calculating
does not exceed 6.3% when compared with the practical experimental data, which proved the equation may be very
reliable in future application. The development of the equation may provide a series of dependable scientific methods and
bases for predicting soil erosion, mapping out the rational utilization planning of land resources and the countermeasures
of soil and water conservation, and projecting the ecological security pattern of land use in the Basin.

Key words: soil loss equation, erosive force of rainfall, soil erodibility, topographic factor, cover and management

factor, the factor of soil and water conservation measures, Jinsha River Basin of Yunnan Province



