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Characteristic analysis and simulation of non-point source pollution in typical watershed of Feilaixia Reservoir area
// HUANG Guoru' > CHEN Xiaoli', REN Xiuwen® (1. School of Civil Engineering and Transportation, South China
University of Technology, Guangzhou 510640, China; 2. State Key Laboratory of Subtropical Building Science, South China
University of Technology, Guangzhou 510640, China; 3. Guangdong Engineering Technology Research Center of Safety and
Greenization for Water Conservancy Project, Guangzhou 510640, China; 4. South China Institute of Environmental Sciences,
Ministry of Environmental Protection, Guangzhou 510530, China)

Abstract: In order to analyze the non-point source pollution of the typical watershed in the Feilaixia Reservoir area, an
experiment of water quantity and quality monitoring in each rainfall events in Shegang watershed was conducted, and non-
point source pollution load was estimated by mean concentration method, analyzing the pollutant characteristics of runoff
from different rainfall events and calculating the contribution rate of non-point source pollution. Simulation of runoff and
non-point source pollution was made by using SWAT model. The results show that: runoff plays a dominant role in the
concentration and load of SS, BODy ,etc. ; the initial scouring effect of TN and NH,-N is obvious; the correlation between
pollutant load and runoff is better than that between pollutant concentration and runoff; the contribution rate of non-point
source pollution of pollutants is more than 80% . The efficiency coefficients of SWAT model for runoff simulation in
calibration and validation periods are 0. 85 and 0. 73, respectively, showing that the SWAT model has good accuracy. In
the pollutants calibration period, typical daily pollutants with strong rain have the best simulation effect, with the relative
error of pollutants within 10% . When the rain intensity is low, TN and TP are underestimated to a large extent. In the
pollutants validation period, since it is in the spring ploughing and fertilizing period, the relative errors of TN and TP
simulation results are large and underestimated. In general, SWAT model has good simulation accuracy, which can
basically reflect the non-point source pollution situation in the basin, and can provide reference for non-point source
pollution simulation and control in the Feilaixia Reservoir Basin.
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BHUE N 0. 533 m®/s, MIXF IR 25 — 14.28% , AT
ZEME N 0.73, R 2 0.75, B 3iF 45 5 Ak A A
R A SWAT #EREAT B RS B, nT L)
AR At i S AR TG Y B fr A% AR T SR AR

R2 11 MHREFMIERRETRITEMES L %

1Y DR /IME S — D0 hi g GRIbAS S =g BRI SFHIfE
ss 87.6 94.0 96.6 97.3 99.1 95.3
BOD; 65.9 79.0 89.0 90. 1 96.5 84.2
CODy, 79.0 84.1 88.9 92.0 96.7 88.0
TP 66.5 73.2 84.6 86.0 94.3 80.2
™ 55.1 78.5 82.1 86.4 94.1 80.4
NH;-N 61.2 77.2 83.0 88.0 95.5 81.9
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Es5 ZEEHMEEHAERENER

H TSI AR S e B s A B, At o 32 2R
FH 2017 4F K 2018 4F 7Y 1 AE 25 0575 42 508, LA
SS TN TP &5 7K 4845 4 1] 47 7K Jit S 5005 e Fn
UE, T A 31 5 7K I 2 B5ORN 35 4 3 IR AR 400 445 SR 43 1) DL
L3 MK, FEIRMDIE, R4 G T 7 FHIREN
IR AL 485 SR, T LAY 4 3 U RN 5 E 5D,
SWAT A To A AU H AR s 55 IR &L, AR5 H H
4t

M 4 AT IR Y 30 I 3 S B0 H rpR o o
KA 20170907 3% ( H W 2 79 mm) AR IR fe
FE,SS A iR Z R E 0.61% , TN AH %1% 2 N
10.38% , TP #XFi% 22 M 1. 53% , 20170828 HL7I H
( H A 25 mm) BAURCR IR Z ,SS TN | TP AHX 15 2%
A 17.63% . —36.02% M —12.65% ,20170904
AR H (H R 27 mm) BEUIES SRARXT 82, ) 4h,

AT LA H o A R ) 80 RSO R B e, i A R
SRELARIT TN TP 251 H BLAC K FEE R 04 | 1t
A SWAT A5 536 T N 2t o IR A o, 360
IEWIFR T 20180414 #L7 H AN, Hi4y 3 AN 8L H Y
SS HINFIRZEFEATE 50% LAN , H¥ REAMEH S,
XFF TN TP SR it 35 3F 8 i Sk i AU E S48 F
SCIAE, HiRZEEK, A Hr I v, 4—5 A 4bF
R AE RS 30 97 38 P A 25 Ak A B it A A 7 i
191, LT AE R 47 T 2 M 3, e A T P 94k
PR, BRSO 2 T AT i ™ E R A
P55 g M SWAT FEARIE LU — A,
SR, SWAT 58 JE 5 R V5 Ye bl $0] 25 S AE
B W AR T KR , 548 FASHAR T, A
AE0E BBl RS Y el B SEPRARBL . P TR IR
T YLl FEmb B R A B YRS K S EE R
AR ENA AT M, I LA AN SWAT BRI 7 1%

#x3 KRSHETEER
KR bR ZH4 YR WIS HEE SRR ETL
USLE_C FE Y 5 B T 0.001 ~0.500 0.001 ~0.256
. USLE_P K AR T 0-~1 0.390 ~0.943
SPCON IS BE 1 R B et R AL 0.0001 ~0. 1000 0.003 ~0.009
SPEXP IR IRHEVDRE T PREL I 46 5 0~5 0.619 ~1.500
NPERCO ATFBRH 0-~1 0.654 ~1.000
N CDN FAF AR BGd R R4 0~3 0~0.769
SDNCO KB SRS ACAE F B 2 K i B (E 0~1 0~0.275
ERORGN RBIERE 0-~5 3.082 ~4.490
PPERCO BB R 10.0 ~17.5 11.893 ~15.682
P PHOSKD W+ ey B R AL 100 ~200 100. 000 ~ 150. 660
psp e 0.01 ~0.70 0.297 ~0.700
ERORGP i 3 e 0-~5 2.483 ~5.000
F4 HARRAESFETREULER
- - SS TN TP
gl B MXHRZE/% Sl B AXHRZE /% s BB AR %
20170828 4.59 5.40 17.63 76.78  49.13 -36.02 7.92 6.92 -12.65
FRE 20170904 3.09 1.62 —47.39 69.75  27.76 -60.20 5.40 1.73 -68.01
20170907 25.25  25.40 0.61 120.68  133.20 10.38 19.47  19.77 1.53
20180414 4.40 0.37 -91.68 545.01  52.30 -90.40 32.85 0.51 -98.46
- 20180415 2.63 3.99 52.01 487.20  73.58 -84.90 43.76 5.45 -87.54
Wit 20180507 17.64  21.17 20.03 252.63  72.88 -71.15 47.36 9.66 -79.61
20180509 9.98  14.38 44.13 333.86  109.50 -67.20 34.05  17.60 -48.32
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