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Simulation of non-point source pollution in watershed above Ankang Section of the Han River based on HYPE
model //YANG Yuxiao, LI Jiake ( State Key Laboratory of Eco-Hydraulics in Northwest Arid Region of China, Xi’ an
University of Technology, Xi’ an 710048, China)

Abstract: Based on spatial and attribute data, the HYPE model of hydrological and water quality in the watershed above
Ankang Section of the Han River was constructed to simulate the precipitation and runoff from the Ankang hydrological
station, as well as the pollution loads of total nitrogen and total phosphorus from non-point sources in the study area from
2012 to 2016. The results show that the values of Nash-Sutchliffe efficiency coefficient Eyg for daily and monthly runoff of
the TYPE model are 0. 78 and 0. 90 in the calibration period, respectively, and are 0. 69 and 0. 87 in the validation period,
respectively, and E 4 values of the total nitrogen and total phosphorus loads are 0.71 and 0. 69 in the calibration period,
respectively, and are 0.68 and 0. 63 in the validation period, respectively. This indicates that the TYPE model has good
applicability in the study area. The non-point source pollution loads of total nitrogen and total phosphorus in the watershed
above Ankang Section of the Han River are mainly concentrated from June to October, and mainly from agricultural
fertilizers and soil erosion. The total nitrogen loss per unit area load in the study area is 0.354 ~6. 139 kg, and the total
phosphorus loss per unit area load is 0.012 ~0.395 kg. The areas with the most severe total nitrogen and total phosphorus
loss are mainly distributed in the southern part of the watershed. Reasonable use of fertilizers and strengthening the

prevention and control of soil erosion are effective measures to control non-point source pollution in the study area.
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Table 1 Application of non-point source pollution models in Chinese watersheds

BiAIZAFR 28080 WK TR YA N7 FH X
SPARROW 4854031 la LM AT 7 4R AR PV AR APERE  SUTHIR LR 4
USLE ZeEgiit la VAY =1 C SRR, e WS TS RS FET IR0 R 4
. SCS il & BT A 7 ¥y ok B ik o F B K BE B B
) A,E\ - - N o N ;:‘ \\ \/l\/g’; N
CWLE M USLE BON ALK P A CIT T
L PR e 1t S5 2T AR O 1k
) SCS M £ A5 % MUSLE 5 %3! | - X ; " AN,
SWAT A 1d S i as BORE i s R WS 0K RS
JIE ALY [17] 2
HSPF i 1 min Stanford 7K AR & T /0 505 Z W .BOD DO 2% ;\?I‘ilzlf: o[ 18] \ﬂ[’f?“”)ﬁb—‘i[lg] &
HYPE i 1d Freundlich 5 4 FE BT AR REERSE R

- 141 -



P18 3 8 RN K B RIS TRD A AR 16 FE v I, 175
fii FH HYPE #ERU4RE f) WHIST F2 5 4 7K X K1) 43
MU, WHIST 2543 8 22 AR 2 | Ui [l #1
e R X B A K S 9 R, AR A B K R I 48
B IR il A imslaE— 2505 R
RTR) B A i ] S TR - 28 R B e 4L Bl
B A 5 4 M) 25 1) (soil type and land use
category ,SLC) , SLC 5 Hi PR & TC ¢, ¥ 2 LA+
WA — &Ry TEAS SLC h, RIER £ R 3 2,
AT LIRS S PR 8 AR R TR EE . FERE 12
AR RK B AR O R SLC, s M
IS I e R R S B SR B SLC Y TE AU
BORI W i 5% X F 3 KI5 2558 6 Fh 4 R
FAUFT 6 P+ HEI R (& 2) , BUVL I ek R 43y
63 T sk A 35 4~ SLC, A Sl G # b A0 5
DEM | i FHE Y | 4 e S 4000 Sl 45
HRE SRR 2,
2.2 HESEERESEIE

FIFH 22 K STk 2012—2016 4F i S0 3
A EBEEE ST HYPE B HET T S H0R 8 MERIE, A
2012—2014 41 AR EW  2015—2016 4E1E A IR IE
1, HYPE BAIRIKC KRS80 0 3 K. 2 mS
B R e E SRR R R E S, R

N TR RS G AL 28Ul T4 PEST ( parameter
estimation) [ 31 % & 1k 17 S8R e, H—# 5
SRR A G B R 18 Sk A 18 A0 LA B A 22
B et Hoh B U S RO R, R
PEST X i 5 K 38 — U5 1 R AT R 7 4R 45
RHUR S B AT ik, PEST J& —Ffli F Gauss-
Marquardt-Levenberg 532 (4 J5y 3548 % 7 3510 Hi3t
T Levenberg-Marquardt 5. 35 X} H A5 bR £ K i i /)
657 ZOTEAR T AR Dy R R T R A A
A, RENE A FAT eR B DT A RO sl

RRAPLEL 5 SEN(E 2 B 2 7 A A 22, 5 Bl ad
M4 b ok B 5 S 22 TR RS RCR . R
M EYE R EC(R®)  Nash-Sutcliffe %5 2 %% ( Ey)
PARARXS R 22 (R, ) 3 AN 46 bp oK 21 A58 1 i) 4 103
o By FE T i S 0 B AL 45
FRBE  R® S e S 50 40 R ASE U0 040 b 4 ) — B
Ry WS 91 Y R AR B, R BT 1, RIS
SR G RICR BT AR R B R, — O R® =
0.6 I BIIBUZLR RAF, EBERIT 1, R
BARORER 5, Y Ey =0.5 B I BABLE5 AT
— N RGBT T 0, BALL 45 B . Y 3R 5 M)
FIEAEW R, <20% ,R*>0.6, E\>0.5, BEHIAL(E
S INME ) 5 B0, T R R

LI IR

TR

oo R LTl ot _
W ke I RA | ForEN [EEs w“:
e A B KR Ok
(a) FHbF| 2 (b) T3
B2 ARXLHF FAREFLERR
Fig.2 Land use type and soil type of study area
%2 HYPE EHEFFEHEFRL
Table 2 Data required for HYPE model
%A ZFx Hdihs =X AR A Bt A I
DEM Grid A3HEEH 30 mx30 m MBS A EE =
25 [B)RE ) 25 Shape SR 90 mx90 m o B2 5 B U R SR R A A o
ER: o] Shape SR N 1 kmx1 km e LR 2 B B IR A A A R O
G A TXT H ok H Pl CMADS ¥ 4E
JEEEE KO ORBEE  TXT2012—2016 £R22 K SCuZ Bt 2 7 S AR 8 H S B ik B FRIK Sl
SRS Y A7 A TXT SOURHERIC L S Y £ e BeVh s et AR
Al 4 HEE TXT [RIExS Nl PRV AR GE AR

. 142 -



3 HER59M

3.1 HESEERELER

HYPE AV S B % e 45 R L3R 3, 7K S0
P I BUR A S HUE cevp rivvel Fl weep, cevp JX
ML T VB FEZE RO R T A R b S DY del 3 2
b b PR S G R T R Y 60. 41% , HLFE K
S it B DL IR K 187 1 8 253853 s weep OBt
T SRR AT i AR Y H A 5 rivvel FRAR AT
IR XS EOE W i W B, SRR
*%*H%E@ﬁi@%ﬁ% Sreroexp %ﬂ freuco Sreroexp ﬂ‘j
i FRAR T DAY - B4R il 55 5 #E v 48 £, R W]
T agefR il - b s B o B B A 4RI freue
N Freundlich J5 R84k , Freundlich e S YN ®: 8
FE IR TCALBE SP AN EURL S BE PP 22 (8] 1Y
A o e R B, AR R A O X el A Y 1 0
SR o S T R 52. 35% , WO U E B
- B R IC KL -5 R A 2 1] B Ak G R AT it K
P SRR R B . 5 AT RS A Y
S BE fertdays F1 denitrm, fertdays 27~ & 1E

WAL ) R B, 16 BH 21 ik B2 5 1 AE 1% 45 FH %85 0 A
K s denitrm S 4Ry S EL, W TR AU B AR
AR,
3.2 KEWE RS

1 3 Shy 58 1 B B0 UF 1A 22 R /K SCab A2 I i A 41
{B5 SEMEXT L, 22 Rk SCul iy H AR it 1 AR AR
HREW E 4 0.78.0.90, R* 4344 0. 87,
0.94,R. 7> 51 11. 84 1. 87; B UEW E 43 5 N
0.69.0. 87, R*/3 %14 0.79.0.92, R, 53 }92.74
4.67 4553 HYPE B80T A 47 b 75 30 9 3k A2
TRBERT ) A9 ASfk, HYPE BEBIFEA | BE AL $2 i i
Ref W9 S A W 3 a6 W i 33 /K ) A0 A
FE—E WA, AR FH [ PN A A S [
A1 388 ) X6 OB 30 o AR A T ) 5 R B0
TFAR U o W 2 P R R BE A B RN | R 1, i
HYPE #8ILL H R 5/ ] oo kA7 H 5 AR
MERG ORI D AR A . T ELXE T il i i ok
P, T 0 T S 2 AR AR I R AL
IRAG T BE Fh i A B R 225 1k, VAT 7, &
R K Sl A28 A ABE AU A 28 o S0 R 6 T 0 P B 4 AT

*X3 HYPE REFBSHERELR

Table 3 Calibration results of HYPE model sensitivity parameters
28 251 & E2 | AR LR A BB ZE
cevp B p—— 0.01 ~1 mm/C 0.0055 0.152 mm/C
it 0.001 ~1 mm/C 0.0064 0.116 mm/C
AR 0.01 ~1 0.0005 0.900
sl X LR HERRARE
e W+ B ERLRRRAY 0.01 ~1 0.0006 0.950
AR 0.01 ~1 0.0093 0.110
e . LR
weep ST R 0.001 ~1 0.0012 0.002
rivvel AT PN B K 7 0~0.3m/s 0.0079 1.558 m/s
fertdays Tt A P i) 1~365d 0.0023 95d
denitrm R LS 0.001 ~1 mg/(m? - d) 0.0154 0.040 mg/(m® - d)
R 10 ~250 kg™ 0.0890 195.360 kg™
freuc N freundlich J7 2 H1 Y R4
Teuc . reundlich J5 2 Y R EL 10 ~250 ke'! 0.0530 23.760 kg™
sreroexp i g e R B R AL 0.1~10 0.0160 1.930
— B — SEE
8500 i 2500 !
7000 L BIE FEH U
! 2000 - :
~ 5500 i ~
% ! 2 1500 F
< 4000 ; =
pe ! = 1000}
= A
= 2500 : 65
1000 ! 0
0 , . ) . . 0 . X )
2012-01-01 2013-01-01 2014-01-01 2015-01-01 2016-01-01 2017-01-01 2012-01-01 2013-01-01 2014-01-01 2015-01-01 2016-01-01 2017-01-01
s ] Fsf (]
(a) HRUE (b) ARE

B3 EHEEHREIEERREKHGFERAOELES SUE

Fig.3 Comparison between simulated and measured values of runoff at Ankang Hydrological Station during

calibration and validation periods
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Fig.4 Comparison between simulated and measured values of TN and TP loads in study area

during calibration and validation periods
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