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Fig.1 Water system and administrative division map of

Datong Lake Basin

Rl HFERE
Table 1 Sources of data
R | X JUE P 3
[CEEACRE Y @
. H B e
MM | XSL - S W] PR KR R
o I 8 AT k5
TP IR 2 (htps < /iwww.
+HEEAE | TIFF | 1 kmx1 km sy
fao.org)
DEM = /% M3 S R &
TIFF | 30 mX30 m
B (http: //www.gscloud.cn)
IH—fbAd i PR A G 2= (http < //www.
. GRID | 30 mX30 m
LS gscloud.cn)
HOEE I 25 5
FHFH | TIFF | 30 mx30 m
(http : //www.dsac.cn)
A B [ G ER R G R h0- +
TIFF | 90 mX90 m |
GE RS Je5y s (hip://soil.geodata.cn)
2 WRFE
2.1 TEEMHMER

RUSLE 2 7F 3¢ [E + ey 2k 7 8 L i — 20 itk
MR Z AN )17 R, T 5 R
TR R A R R R R IR

X=R-K-L-S-C-P (1)
A X O RIS, v(hm’-a) s R AR TR 1l
F1HF ,MJ »mm/(hm?+h-a) ; K A + 5 A] fhop K 7,
t-hm’-h/(hm®-MJ -mm) ; L A3 K55 S My 35 5 A
T3 C AW 55 58 BRIN 7 5 P oK AR5 R it
T L.S.C.PY¥RTENSE.

211 FEMIAR I N T
FUAT , 23+ 5 B T AR ik oy N7 R A X
WISCHMEIER %% 25 i 255 A X R o) iz,

IAEARZ ST P UG TR ARCR , AT

1.51;’7'~ - 0.8188

12
R=17.02x >11.735 x 10 (2)
i=1

K AN Z AR Y BE R i, mm; r, i ZAE &
A3 09 A SRR RN A, mm
2.1.2 E WK T

Yo BRI R R AR TR
W BE TR S MR 4l e FE i G2 BET, SR AN [R) £ 1 5

A

10.8 sinf + 0.03, f<5°
S=1{16.8sin6 - 0.5, 5°<60<10° (3)
21.91sin6 - 0.96, 10° <60

A0, ()

RS [ 2 2 SR D LR TR 5 1%
Ao FLEEAE R BRI ey B Kt
SESBR IR 7 T 85 A3  e A o BRI K i B T
B AR BT A AT

Am+l _ AI.U'*'I
L. - out n 4
YD e 2213 (4)
0.2, 0<0.5°
03, 05° < 5°
- 05" <6< 15 (s)
04, 15°<6<3
0.5, 3°<6

s LA A 13K R 5 D i DEM A%
BAE o HER  ms A, AL, G S R R A RIS ET Y
TR, m? 5o S S5 AT L HS 1K T 1] AH 56
B R E , mym AR R
2.1.3 LA plpERE

] Pl PR KRR - HEORE 3Z 0K )
132 Tl T 7 7% 1 M 2 AR ) — > S, HoE = 22
- MM UKL 2 B DL B A LY A G K (R
K, Al PR SE . KAE T LS I WILLIAMS %52V
HEST R T

K=01317K, - K, - K, - K, (6)

S
K, =02+ O.3exp{—0.025 6S, - (1 - 1()20” (7)

S 0.3
_ 2
Kz_(82+83) (8)

A5 M 3k http: //cslgxbzk. csust. edu. cn/cslgdxxbzk/home



F205% 40 PEAE F R T R AR ARG KA BRI A R AR A 67
P 0.258, (o) TRV W UV B VAT L
3
S+ exp(3.72 - 2.958,) B - £ A L (R L B ) SRR AT
K,=1- ST SR T 3 VR -

S,
0.7 x (1 - 100)
(1 - ISOIO) + exp|:22.9 X (1 - 1%10) - 5.51}
(10)
K eS, o AP R S 5, %5 S, A R RS
L% ;S 0 EHEER S &, %5 S, o R A PR &
L, %,
2.1.4 (WSS T
M E G SEHNTFCE X N—ERFTA
DY 7 5 SR IR () A5 B it - b ) A 4 2K
SRS AT e E A TREERIRET
T IR R A . ZREHE G ot B
ST T ST TR A e S PR S R
i B R I EA AT

1, 0 < f<0.097
C=10.6508 - 0343 6lgf, 0.097 <f<783(11)
0, 783 <f
N-N,
= o 12
f Nma,x - Nmiu ( )

A AR 55 R s N O IH — R e 2
2.1.5 KL PREER N
K AR R it 7 PO e H A A5 — B0
O T, SR T K AR it 5 AR SR BROK R 4 i+ b
(1) = 3 2 it A, 3 R 4 R A MR 28 AR R A T
R AF . 256 2 DR WA 8 35 1) = 1t ) FH SR R
P RAERZR 8 bR 5 K3 i
by RIS )R b A 7K DR R i R 0 S R R
0.3.0.5.1.0,0.1 1,
2.2 RMER. BEAEER
SN, W B A R T G £
fap AR FH R 25

I=X-N-E-¢ (13)
A TR W B S R TS G R A AR, kg/ (km®-a)

X H TR R, 1 (km?ea) s N R IRV R L 5 E
WA Y Y B R, R e HRIE LD
AR M S, gkeo

1) L.

e vb i 7% L e Ok e Bt R) Py 3 2t

A A A O A . TR R A
8 S AT SN i, S A ke 2 Sk TRIHE | R T8
it Sl b S 3 A RS AR A/ iy L A B R 2
Y = BB A K A 3 BRI A S A 5 IX R
AT IR AN R e 38 AR SR VO R RS L
N = 0.472 4471 (14)

A A FF AL, km?,

2) ISP E R

o | [ = M SR S VI 7/ VA N W 1 A
T A B R TAUR, 7677 10 i 2 il &7 W ff B 58 vh
HHAA LT, 3 e P A BT RN S RS T
ARG R BT R S, RVA BT R el T
R E RS . AR AR, 5 Y E R+
B Al B i i A DG S A X ARk
PERR Y R it BT, 15 Yoy B2 R B
W/ KR AUERSWALD 2 F 5%, il % ) R =X
TRV Th A WS ) R

E =2.53x7° (15)

2.3 FiRExla

R ) AL 4 P K R R Rl M B as
bCI BN Lt PUS T R U P IR L I < R 1 NP/ S 1 [ 5 2
il NER ) D N L BN TR T S i v = G P NS R ]
0 NG R O L R BV v 28 = AN A OB T B
FEWE HEK S8 . A7 PO 24 3e] 2 38 1 A TR e —
A R S R N 1| ST A e o I o R I AN L P24
LA, 28 4 43I0 KA T3 A 2 T J22 W0 5 76 TR
9, B Ll H HE S OOR E RS I o B L e R R A
A Pa2ET [ AMHEZK T B =P T SR

o T B 5 DX TR JE 111 Ji 3 B L IX, 7K & AR
Z H&Z 2%, I AE T s ) 43 b3 i LA R T ) . D
AR AR I 5 X ) 1 B b e TR 3aE 3 1l A R B K X5
FEL 45 1 SR SRR AR 6T i Bk A7 0] 43, R o AR R 32 T
K R S EE M 5 Q) 2 R A K R AE A
BEHEK K 2R IS AT REHE H [R]—F HE R Bk A i
VRE TR P b R R A ] — i 3

HR Al DA J 0], R R i 3t 4k 0] 43 Sy 14 4
TR X, i 2 s .

A5 M 3k http: //cslgxbzk. csust. edu. cn/cslgdxxbzk/home



08 KW mIREFRCE KA F M)

20238 A

0 2 4 6 8 10km

2 RBEHARRTAREINA EX 5 H
Fig. 2 Subwatershed division of Datong Lake Basin
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Table 2 Comparison of RUSLE model calculation results and planning results in Datong Lake Basin
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Fig. 4 Spatial distribution of adsorbed nitrogen
in Datong Lake Basin
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Fig. 5 Spatial distribution of adsorbed phosphorus
in Datong Lake Basin
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Table 3 Adsorbed nitrogen and phosphorus pollution loads of different land use types in Datong Lake Basin
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K 115.90 0.00 0.0 0.00 0.00 0.00 0.00
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Fig. 6 Adsorbed nitrogen and phosphorus pollution load and

load modulus of each township in Datong Lake Basin
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Estimation of adsorbed nitrogen and phosphorus load in Datong Lake Basin

based on soil loss equation

HU Guohua'?, HUANG Kuan', LIU Rui', HUANG Cao'’, SHENG Feng'"’
(1. School of Hydraulic and Environmental Engineering, Changsha University of Science & Technology, Changsha 410114,

China; 2. Key Laboratory of Water and Sediment Science and Water Disaster Control of Hunan Province, Changsha University of
Science & Technology, Changsha 410114, China; 3. Hunan Key Laboratory of Water Environment Treatment and Water

Ecological Restoration in Dongting Lake , Changsha University of Science & Technology , Changsha 410114, China)

Abstract: [Purposes] The water quality of Datong Lake has been in Class three or below for a long time, and
the main pollutants exceeding the standard are total nitrogen and total phosphorus. By estimating pollution loads
of absorbed nitrogen and phosphorus in Datong Lake basin, it provides a scientific basis for water environment
management and protection in Datong Lake area. [ Methods] The study used the modified general soil erosion
equation, coupled with the adsorbed nitrogen and phosphorus pollution loads model to estimate the adsorbed
nitrogen and phosphorus pollution loads in the study area, focusing on analyzing the spatial distribution
characteristics of adsorbed nitrogen and phosphorus pollution in the Datong Lake Basin. [Findings] The model
calculation results showed that in 2020, the total soil erosion in Datong Lake Basin was 4804.8 t, the average
soil erosion modulus was 5.20 t/(km’+a) , the adsorption nitrogen and phosphorus loads were 4.943 t and 2.098
t, respectively. According to the adsorbed nitrogen and phosphorus pollution load modulus of each land use type

in the basin, the order from large to small is: forest land, cultivated land, construction land. According to the
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administrative area, Maocaojie, Qingshuzui, Wuzui, Mingshandou and Heba Town adsorbed nitrogen and
phosphorus pollution were more serious; The load of nitrogen and phosphorus pollution in the Wuqi Canal
basin, the Suhe River basin, the Daxin River basin, the Datong Lake West into the lake area, and the Caoyang
Canal area are larger. [ Conclusions] The soil erosion intensity in the Datong Lake basin is mainly slight
erosion, and cultivated land is the main source of adsorbed nitrogen and phosphorus loss. For areas with large
loss of adsorbed nitrogen and phosphorus, it can be controlled according to the ideas of source reduction,
process interception, and end - treatment. At the same time, the agricultural planting structure should be
adjusted appropriately, the farming methods should be improved, and the soil and water conservation measures
should be improved to reduce the soil loss and reduce the direct impact of adsorbed nitrogen and phosphorus
pollutants on the water bodies.

Key words: Datong Lake Basin;soil loss equation ; adsorbed nitrogen and phosphorus loading ; nonpoint source

pollution ; Dongting Lake polder area
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