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Abstract: Accurate assessment of spatial distribution characteristics of soil erosion and nutrient loss is the
basis of regional soil and water conservation and ecological environment governance. Based on GIS spatial
analysis technology and RUSLE model, soil erosion and nutrient loss were quantitatively evaluated in
Yunnan Province. The results showed that the soil erosion area was 1 835.91X10" hm” in Yunnan Province,
accounting for 48.07% of the total area, and the mean annual erosion modulus was 15.65 t/(hm?® « a)with a
total of 597.52X10° t/a of potential soil loss. The intensity of soil erosion was mainly micro-erosion and mild
erosion, but extremely strong erosion and severe erosion were the main sources of sediment yield. The soil
erosion intensity was higher in southwestern Yunnan and lower in northwestern Yunnan. Soil erosion mainly
occurred in summer (June-August), and dry land was the main source of sediment yield. The thickness of
the lost soil layer was mainly distributed between 0 and 2 mm/a, and the average value was 1.19 mm/a. As
the thickness of the lost soil layer increasing, the proportion of the corresponding area presented a decreasing
trend. The average loss modulus of soil organic matter (SOM), total nitrogen (TN), available potassium
(AK) and available phosphorus (AP) was 820.00 kg/(hm?® * a), 55.19 kg/(hm*® « a), 3.32 kg/(hm* * a),
0.32 kg/(hm” * a), respectively. The spatial distribution of the four nutrient losses had certain aggregation
characteristics, and the overall performance was that the western region was larger than the eastern region.
These findings could provide scientific basis for water and soil conservation planning and ecological
environment construction in Yunnan Province.
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PR 1411.55 755.40 10.36 2.61 4.35 3.33 4.87 17.44
B 273.68 535.93 40.77 1.91 2.15 1.37 10.32 14.46
IK 15§, 0 0 0 0 0 0 0 0
5 H 40.03 0 0 0 0 0 0 0
R FI] FH Hh 15.86 0 0 0 0 0 0 0
7K H 136.83 23.43 0.45 0.19 0.22 0.12 2.61 0.69
b 64.17 87.75 72.77 83.97 128.15 79.36 79.79 67.42
3.5 REKTEEEIT 3.6 FHREKZTEDMISFAE

A2 i T B T R R R R R R
A I TR A R AR A R e R A B B R Ak,
W, A HERME A L RRE S 0~
69.9 mm/a, 3+ 23 K JEE K 1.19 mm/a, A JE X
Wk REEfAE 2SS, RS T LIE L BEE T
I SRR SN, %k 7 T AR (L e Bk 3o el A5 R
YK Ok + 2 EEE N 0~ 2 mm/a, XY 1 A
3 407.63X10" hm’ , i B AR A LU 461 89.23%0, Hir,
Tk HRIREE R 0~0.5 mm/a WA B, 20 A7 i
BUR 2 293.79X10" hm” , 7 G TR LA R 60.06 %0 5 37
e+ JRIEE Hg 0.5~2 mm/a 38 Bl 5 1 AR A B R .
1 113.84X10" hm®, 5 S ALY LB 29.17 %6 i 2k 4
JZIERE=2 mm/a 36 FE BT AL A AN, R 411,41 X 10"
hm? , 5 B R AR 10.77 %,

£5 THEMRETIEEESHERRA S

v = It oy
OIL%iE%E/ i K A/ Y
(mm=+*a ') 10* hm*
0~0.5 2293.79 60.06
0.5~2.0 1113.84 29.17
2.0~5.0 156.40 4.10
5.0~8.0 103.79 2.72
8.0~12.0 79.89 2.09
12.0~15.0 30.25 0.79
15.0~20.0 24.65 0.65
20.0~25.0 10.20 0.27
25.0~30.0 4.05 0.11
>>30.0 2.18 0.06

TIEER MR SR T R RS (R e D R 2
R AT U, — J7 A R AR Ml 1o 575 e 1 i 2
KR 53— T B VR ) T T 9% 430 A b e
AR R Ak, TR TS A B O XA B R A 1Y B
B R WS DX S5 0 T 2 B 2 43 A R AE X 4 i 1X
SEABEIG F R AT A A B R A R S
B, M6 mTLUE L FE 4 B 5o £ HEA HL IR
(SOMD AR it P B89 000 2 A 5 340 R o K, AR i R L
N 3 129.33X 10" t, P I RAR AL IA 820.00 kg/ (hm” »
) ; A (TNAETL R S i MR AR B OR T R
MU (SOMD L 4E i 2k Bt ol 210.76 10" t, 247 3 S AR 8K
4 55.19 kg/ (hm” « a) ; BEALHH (AK) 3t 2% & T R LA
WF A TN AR SN 12,69 X 10" t, P33 J A
KR 3.32 kg/ (hm”  a) s A %0 (AP) 4F 37 2% 6 5 FF- 3L
A Ry e/ A R S A 1,22 X 10", P
TR 0.32 kg/(hm? « a),

M [ 54 FoRE 3 LB R & AR AE 0~
60 945 kg/Chm® « a), 4 1 43 4 f£ 0~ 2 151.01 kg/
(hm®  a) , AN [] X3 8 BILT I SR A4k s ) 40 A 25 57
PERET, LV XA LTI A B KT A Ay X, 4
R IR ATTE 0~3 865 kg/ (hm® « ) , B /M A 1E
0~151.56 kg/(hm® « a) , AN[f] 1 [X 4 0 3t 2 A5 40 23 [ 4
A AR 22 5P, BRI A LY DX A5 G 3 XK T 7R
PRI, AR I AR S AT FE 0~28.9 kg/ (hm® » &),
SR LE 0~1.02 kg/ (hm? « a) , i R AEH02 ] S0 A



% 6

PRIE & 45 - 45 T RUSLE LAY B4 25 i 4 1338 4R 10l 0 5% 20 U % RRE 20 A 13

AP 22 S SR B TRV X A5 Y 3 DI 2k B R TR
FRDKIE A R i E 0~216 kg/ (hm” + @),
BT AE 0~8.48 kg/ (hm” + a) , T RASELES 0] 43177
PRI B A G DX 45 PG 3R XK T AR IR X, b ik oy By
KW B 4 Bl IR0 U R AR 0] o3 A A AR BOR
2 S AR ZS W) A L A7 A — 5 Y R, B R R
IRy TEL TG X5 PG AR DX T AR A X
K6 ZEEAFSREFMESEIT

. WABHETAAEE/  FHRERE  WkE/
(kgehm *ea ) (kgehm % +a™ ") (10*tea ")
TR LT 0~2151.01 820.00 3129.33
BA 0~151.56 55.19 210.76
Rk 0~1.02 0.32 1.22
AL 0~8.48 3.32 12.69
4 W

4.1 AREEXIETIEE BB R

- SR b RS TT ¢ e b S B AS ) 2 ) 7 L
AR iR B 1) /N RV AE AR Il & B PR AR . TR
[) X 35 52w 842 0l B PR O T (A AS [R] X3
TR AR R ZES ., BT 2k R
BRI 12~15 t/(hm” « &), BAF R R Y
0.90~0.95 mm JEEE R )Z 5, B NI
S5 IR L 5 A IR VL I 28+ AR i SR A A
fE 0~2 853 t/(hm’ » ), FH{EH 19.8 t/(hm” « a),
ARG R » 2 B8+ 132 bl AR 8 i B Y
48.07 %0 AFF- SR 15.65 t/(hm® « &), SR
W FRRERIMES . NEERIRE ., a1+
SRR T 2 B S R R N TR E R
B A R IX CEERMAREC>20 ¢/ (hm? « a) ™ Fil =k
PEIX CF 12 551 20.87 t/ (hm® » a)P" 45 X B, {H
BARAE 5 X OB IBEL 6.77 ¢/ (hm” « 2)7" %
B CEERm IR 2.57 ¢/ (hm? « )M 25 Ik L i 1
TR R A A T K A AR A EERAT AR 1
5 AR AT 45 . % 4518 50 = B 5 I oT 45 S — 3L
BEAM AHIFIE 57 25 B P A AR D ik B R T AR 6 1
T VB VLI AL T 25 B 48 V8 9 1% X 3+ B8 AR i A 4
(19.80 t/(hm* « a)) KT 44 ¥ ¥H{E (15.65 t/(hm” -
) LR A R Zhou 15 Xt = B A T 78 V19 4K
+ A I B ST A R A — B
4.2 TiF ATHIT TIEE BTG

AN T - b 1) 2 R 7 35 L B M SR R A L K
PR RN A AE 25 5 L DT 5 ) b AR R - AR
TGRS, AR SO S R F b AR
7K 4 ik R B4 R 79.79.,10.32,4.87,2.61 t/
(hm? « a), 4% T Hb rp B4 52 82 R 2 B 25 K T
HoAth A o R 2 AY B 5T 45 R 5 K 2 B0k ot 4

W3, KAHMAESES B DRE L E AT
SRS, [R) A Xef b 22 7 a5 DR S50 A 7= A R 220 52 ), A
I R A AV 9 Rt S A58 A AR ok A IR B T o ) A
(R PEFE B M PR b 3 T R A R . LM R
N R ¥ sh A /N, B i+ R kR B .
A kg B () 7 R L s X, R 5 b o B R >3
Wbk 2 F AR R AR A HBE R TS B A R
B Hb - AT b B R AR R AR I b TR AR Dl AR
oo PRI, 5 M CRR IR B D R R XK O
AR A E o X, Bl A RS B X+
b ) FH 28 TR0 A% S 52 i A FH A6 36 56k 5 DX 3R+ 198 42 ok 2 i)
O3 AR HURE A AR L R X K A AR A S R i
R TR PRER S . A SO YRS T R LR
T Zs 8] 43 A RRAE HE AT T IS, A S I 5 4 Hb R A/
TR A A 1 AR T A o A e AR R AE A AR ST
DLk XK A AR R R B AR R 2= AR A
5

(DA HIEEMmE AN 1 835.91X10" hm®,
H7 SV AR 48.07 %0, BVR DU 597.52X10° t/a, 4F
SRR AR AN 15,65 t/(hm? « a), KREHIX +
A ol iR B Kb T R AR ol L LR O A2 B AR ol R o B AR
Tt B Z K DA b A ) AR el A3 A T RR R 0N A B
A8 R A3 A REAE A 5 AR el ) ZAR ks X AR ol
W) EZRE . AN R ARl 43 DX AR il 4SS 50RT 4R il A o
PIfEAE 25 5 VY B DX A 42 dlsi B A K, T L P It
DX AR o 5 B A /N

() ANIR T R BOEORN R Dl it 5 22 53
K, H V¥ R BORN R i S b R R L &
MA TR EE R AR T, AN R 2
RMBEL R i S AR R R 2 e, b R R
TR AR LY O e K 5 R XOBRR e v
) R

(3) = P A8 A2 I S B0 i O 4 22 JRE BB 43 A
0~69.9 mm/a,EFAETE 0~2 mm/a, FH ik L=
JEREN 1.19 mm/a, A TZEEAT 0~0.5 mm/a g
Pl AR TR A e o R TET R ) BRI 60.06 %6

(D= A LA PLE (SOM) 4F i & & i
3 129.33X 10" t, P33 R AL E A 820.00 kg/ (hm® « a);
2RCTNAERUR EE A 210.76 X 10" t, P R A
55.19 kg/ (hm® + a) 5 BALHT CAKD 49 2% i Ry 12.69 X
10", PR ECH 3.32 kg/ (hm® « a) ; 45 30 (AP)
AERLR BV 1.22 X 10"t F- B R BB 0.32 ke/
(hm® « &), 4 P50 I AEES (W] 73 A0 B AR R 22 5+
PEAAZS [ 53 A FAFAE— 8 I R SRR AR, S AR R 3 R L
P DX 5 G 0 DX 3 R T AR X 3
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