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Abstract: Based on the meteorological data, remote sensing data, digital elevation model, soil types and soil texture data of Qinjiang
River basin in 2015, the spatial distribution of soil erosion and associated Se loss in 2015 in Qinjiang River Basin in Beibu Gulf
coastal zone, was quantitatively analyzed by using the modified universal soil loss equation (RUSLE) and GIS spatial analysis
technology technique. The results indicated that the total amount of soil erosion in Beibu Gulf Qinjiang River Basin in 2015 was
381.64x104t/a, and the average modulus of soil erosion was 14.79t/(hm*a). The soil erosion modulus of the Qinjiang River Basin
was less than that of the 2010, but far greater than that of the Ministry of water resources in the red soil hilly area of the South China.
The soil erosion intensity was mainly slight erosion, which decreased successively from upstream to downstream in the basin. The
elevation zone between 0~240m and the slope zone belts of greater than 15degrees were the key areas for soil erosion prevention in
the future. The highest modulus of soil erosion in mountainous area was 23.49t/(hm*a), which was about 1.59times higher than the
average modulus of soil erosion in watershed, followed by hilly area and the smallest in alluvial plain. The content of selenium in the
soil was between 0.38~0.72mg/kg, with the average value of 0.49mg/kg, which was 1.69times higher than the background value of
selenium in Chinese. Selenium content in different land use types decreased with the increase of soil profile depth. The order of Se
content in different land use types was forest land > garden land > grassland > paddy field > dry land, and the order of Se content in
different soil types was: new accumulated soil > limestone soil > gleying paddy soil > flooded paddy soil > dry land. Lateritic red
soil > paddy soil soil > lateritic soil > coastal sandy soil > purple soil > salty acid paddy soil. The total loss of selenium Qinjiang
River Basin was 8987.05kg/a. The average loss modulus was 0.0344kg/(hm?a), and the loss of selenium in the middle reaches of the
river basin was the largest. The results can provide scientific basis for the development of selenium-rich agricultural products, the
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development of selenium-rich agriculture and the promotion of land use value in Qinjiang River Basin.

Key words: soil erosion; RUSLE; Se loss; the technology of RS and GIS; Qinjiang River Basin in Beibu Gulf coastal zone
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Table 2 The value of P factor in different land use types in

Qin River Basin
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TR IR BRI RA(ER 3)h mT LA H s
RRIEAR BTy P B K, o A s AR 1 51.64%, 3222
IIARTE IR IIREET 5 R 4K 2 B I Aty i e Bl
J& DA IR M T 2 R R~ D b DX B D PRl
AT & B LR AN 3.24%, FEE 53 A fE LT
Lyt DXL A i 0 TH M T8 X AR B
KA, AT LR FE A JEAZ A, 32, P T I LR
AH 4,530 ) AR LS TR (1) 24.04%F1 24.82%.
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Table 3 Statistics of soil erosion in Qinjiang River Basin

1547 A TR PR 3R o 32 il

g (hm?)  #(%) HiF(hm>a) (x10°a) (%)
PR 13321827 51.64 1.73 23.06 6.04
BREERM 7771059 30.12 11.81 91.75 24.04
R 26542.89  10.29 35.68 94.71 24.82
PR 1215162 471 62.64 76.11 19.94
Wiz 72333 2.80 103.49 74.86 19.61
RZUR 1135.62 044 186.29 21.16 5.54

M 25799229 100.00 14.79 381.64 100.00

S N il e e 4 1 e w4
BOECAE R B3 i AR R IR B 1 22
S E SRR A2 2 52 i LA
e 7 1) B A SR Ay ol Dy 18.94 FII 14.83¢/
(hm™a), {2 40 5k 142.59x10%a FI1 189.73x
10*/a, 53 59 P44 s B 1) 40% A1 50% /A7 . Ll
Hi DX R AR R ZY v 22 oK, 0 b b e U B A e
FH S 78 5 P SR S5 1, SR S b X 1) 1= 33 4R AL 4
FIIE 400t/(hm*a) LA 5 Hh it X 1R 30 23 3 X Ay 4k
PN TIT AR X, 3 3 b A ) 7 o5 8 Mk 1%
b DX b R FH 2 RURG 45 B8 ) 22, 5 Ui O, X ST 3 1
S R B 5 v, BBy M X R A B 200t/ (hm*-a) B
T U b DX b A AR R, ST A AR TR A
N FAEAL N 9t/(hm™-a).

*5
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Table 4 Statistics of soil erosion in different sub—basins in
Qinjiang River Basin

TR im?) MRES PR RimE 2ol
Mg (%)  [t(hm>a)]  (x10'a) (%)
L 75264.39 29.17 18.94 142.59 37.36
il 12792492 49.58 14.83 189.73 49.71
T 54802.98  21.24 9.00 4932 12.92
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1) - A DA BB A T B N 53 W IF REAT DX S e 1t AT
73 AN]R8 45 Tl o A i DL (GGR 5 F1 3K 6).
MR AT DL T ek L AR kA S AE 240m
DA (0 DX sk ik 39 58 52 42 ol 1) 45 20 (50~80t/(hm™-a)),
AR A S S A8 B 55.88t/(hm™-a) LA L
FEAE 160m LLR {0 DX 3 4 842k R 25 4 o 2 P AR
T, HOP 4 AE 22,03t/ (hm?-a) UL T AS [ s B+
AR B AR A B35 10 2 5,160~240m  [X 5 (1)
AR b i K,y BRI Y 24.82%, LA
3=y ity R 1w I e X B2 SR E
ANTA) - 384T 5 () 4R ek A A5 A v R DX TR oy
(1) e A7 A A B35 1 2 S, HLAARCR ULAE 240m 1)
Rty DU, 1 S A5 Tl 8 A A v Rty PR A2 b i 2 35
SN R 240m DL IR hE AR A
ity (A4 e i 52 B0 <384 hn 9 > a4 I AE 80~
160m o 21X 1], 1 3842 1l £ 14 71 29 B oh k2 AR
[ 15.08% MK I FEAK 21 Jill 2= 1l 1) 0.20%; 45 320~
400m = P DX ), - R4S Pl St 1) 1 0 b el R 42 ok
(1) 1.78%38 22 FEAR BT 5.02% 2 Ji BAA 31 Jai 21
1201 2.26%.
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Table 5 Statistics of soil erosion in different elevations in Qin River Basin

e (m) T () 3 Jnigf?tﬂiff%’x ﬁtﬂji R B (%)
[t/(hm™a)] (x10"t/a) R B hE R EE B EE JEES!
<80 181890.72 6.83 124.15 5.33 0.68 0.03 0.01 0.00 0.00
80~160 47872.68 22.03 105.46 15.08 6.60 1.38 0.55 0.27 0.20
160~240 13646.73 47.92 65.40 7.05 8.60 4.40 2.38 1.34 1.05
240~320 7168.57 55.88 40.06 3.02 6.04 4.95 2.90 1.60 1.40
320~400 3963.16 58.84 23.32 1.78 4.77 5.02 3.59 2.18 2.26
>400 3450.42 65.06 22.45 0.35 1.01 1.39 1.08 0.73 0.98
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Table 6 Area percentages of grades of soil erosion relative to

elevation in Qin River Basin (%)

MW m) BT RE P SRR BGRE RIZ BME

<80 45.89 5.33 0.24 0.08 0.03 0.03 51.61
80~160 20.44 7.43 1.29 0.49 0.24 0.18 30.23
160~240 3.04 3.56 1.77 0.94 0.53 0.41 10.25
240~320 0.73 1.43 1.15 0.67 0.37 0.33 4.68
320~400 0.26 0.69 0.72 0.51 0.31 0.31 2.79

>400 0.03 0.08 0.11 0.08 0.06 0.08 0.44

422 FERMEBIERRR  RIEAKM KT

454 Tl B A 2RI 43 IR AR #E [SL190-2007], i A
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L5 A A AR R B AT B o B S AT X 3R
e v, AT A A TR 3 B e 1 R 3 il o A 1 (R 7
I 8). MR LIG 75 15°LL b f iy -+ 43¢
152 Tt 35 1) 588 13 422k 1) 4 2% (50~80t/(hm™-a)), -+ 1 13
RSB R BE A 2 61.01¢/(hm™a) LA [ 7 150
DA PR X3 98 452 ol 10 55 4 A 8 432 ok, L 3
5 33.73t/(hm™a) LA R AN [F) 3l B o 342 il i 22 7
B K ,0~50 2 1a) X3 ft) - B 42 i ok, LA A
110.61x10*/a, 76 541 LL b, - 3842 b B2 Bt 25 1 1 114
T BB e S e R Bk UL 15~25°
A A TR, ) R R 3R o Tk 55 A ) 1
A3 b B (10 A2 et A MR A T o T B A
TEAER 35 10 25 5 , MO ULAE. 80 LAR, L1842 1k
TEAE A R AT 4R Tl R 44 S B e/ i 34, 80
A7 LA b R il R AR N IR B4R ol R
<INy S AR 5~8od i X ), + 342 ph i
(80 ET 20 B EAMUBE AR ) 14.60% 4K Ik FAAR 2 45 54 i
1R 0.03%:;7E 15~25 FE3 X 1], 13542 i 1)
T3 EE AR b () 2.07%3 23 3R FEAZ 1l 1) 7.43%
Z Ja AR SRR 8 BEAZ T 0.79%.
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Table 7  Statistics of soil erosion relative to slope gradient in Qin River Basin

ey ey TOTERBEEC 7 AR bl R (%) ]
[t/(hn*-a)] 03 )i i W e 21

<5 181088.35 6.11 110.61 5.41 0.44 0.19 0.02 0.00 0.00
5~8 28480.38 17.96 51.14 14.60 4.43 4.01 1.01 0.03 0.00
8~15 29936.65 33.73 100.98 5.85 4.68 8.76 5.21 0.31 0.00
15~25 16709.36 61.01 101.95 2.07 2.32 7.30 7.43 0.79 0.00
25~35 1761.31 90.80 15.99 1.01 1.34 5.29 9.86 2.07 0.03
>35 16.23 103.30 0.17 0.11 0.22 0.97 3.23 1.00 0.01

AN TR AR 5 88 A 5 A 48 5 A (A2 Tl T AR 40 A
WAL W3 1 2 S A AR A A %A i Rty L1
T AR Lt A1) 552 B 9 2 A A, T E At %) 452 el it 1 T
FEULR A9 D) 52 30t 50 348 o k2 s A T o i 422 okt
SR L SRR TR 2 L 0.16%39 I3 2.04%,
2 Ji X &R 0.26%. /T 15030 Bl ) 3842 b B & 391
92.09%, Al It Ak 15° LA B X 382 Ry T sk 1 847
TPy . R FIST R 6 B DX 3

£ 8 FULRIEARIEE AR HERMERFIHEINE 5 (%)
Table 8 Area percentages of grades of soil erosion relative to

slope gradient in Qin River Basin (%)

WREC) B BRSO ME O BGIRE MIRL R
<5 4673 330 142 016 000 000 516l
5~8 2015 497 403 090 002 000 3023

8~15 254 198 357 204 012 000 1025
15~25 050 056 172 172 018 000  4.68

25~35 015 020 077 139 028 000 279
>35 001 002 008 026 _ 0.08 000 044
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Fig.7 Soil erosion with different landform types, land use

types in Qin River Basin
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Fig.8 Characteristics of Se content in surface soil under

different land use patterns along profile
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Fig.9 Statistical characteristics of selenium content in

different soil types
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Fig.10 Kriging of Se element (a) and its erosion (b) in Qin River Basin
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Table 9 Statistics of Se loss in different subbasins in the

Qinjiang River Basin

i 78 SR A K
25 4 I 2. Py ey
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