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Table 1 The coordinates of sampling sites in Guanlin Township

IWTTET A A
W S WTTHT 44 B IR A E A
ZJE°E #iEON

S30 119°45'11.63" 31°29'46.78"
S31 119°45'39.66" 31°30'35.15"

TR S32 119°45'57.82" 31°31'38.51" IES
S33 119°46'15.40" 31°3228.19"
S34 119°46'25.50" 31°33'5.16"
S1 119°44'39.10" 31°29'46.07"
S3 119°44'48 23" 31°30'1.44"

M R 2T S5 119°44'56.99" 31°30'19.03" |[ES
S7 119°45'11.28" 31°30'42.75"
S9 119°45'20.15" 31°31'16.74"
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EFFR1
W THT A AR
W S A W IE] 44 ik KIS A E AR
ZJE°E N

St1 119°45'30.01" 31°3156.04"
S13 119°45'36.90" 31°3218.35"
S15 119°45'39.04" 31°3239.18"
S26 119°44'44.29" 31°28'49.01"

B BT m2
S27 119°44'34.56" 31°28'54.75"
S28 119°44'30.02" 31°29'5.30"
S29 119°44'37.26" 31°29'34.81"
S35 119°45'49.79" 31°33'15.92"
S2 119°43'26.89" 31°300.13"
S4 119°43'30.68" 31°30'19.95"
S6 119°43'42.04" 31°30'32.48"
S8 119°43'57.43" 31°3058.92"
S10 119°44'16.18" 31°31'30.68"
S12 119°44'22.85" 31°32'14.42"
S14 119°44'33.14" 31°3236.27"
S16 119°44'33.14" 31°3259.52"
S17 119°43'11.97" 31°29'48.55"
S18 119°42'52 34" 31°29'22.39"
S19 119°42'38.06" 31°292.18"

A4 i BT IV
S36 119°44'34.51" 31°3339.7"
S37 119°43'41.40" 31°33'43.68"
S38 119°42'57.56" 31°3321.65"
S39 119°42'35.36" 31°3259.27"
S40 119°41'58.96" 31°3236.36"
S41 119°41'40.36" 31°31'52.74"
S42 119°41'19.91" 31°30'50.53"
S43 119°40'39.44" 31°30123.22"
S44 119°40'7.38" 31°2925"
S20 119°42'7.00" 31°2823.14"
S21 119°41'35.66" 31°27'59.75"
S22 119°40'12.27" 31°27'1.26"
S23 119°42'11.51" 31°26'3.74"

Bl AIT B
S24 119°426.55" 31°2456.52"
S25 119°43'32.29" 31°27'22.72"
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Table 2 Status of water quality and water quality objectives in the research area

bEE 7Kt it a T A T 42 ) BT BT
R/ (mg L) 2.07~25.80 7.20~38.02 4.83~70.95 6.86~67.60
S/ (mg L) 22.18 26.03 2437 21.38
cop K H AR/ (mg- L) <20 <20 <30 <20
Vo T R AR /% 52.08 4479 19.05 26.71
WL (mg'L™) 0.02~2.84 0.02~1.99 0.04~2.53 0.01~2.24
TFHYfE/(mg L) 0.63 0.82 0.97 0.73
NH,-N
KB H¥s/(mg-L ™) <1 <1 <15 <1
W T R R /% 33.33 27.78 14.88 11.13
WL (mgL™) 0.03~0.60 0.05~0.76 0.05~0.63 0.03~0.44
FHE/(mg L) 0.23 0.25 0.23 0.19
B K HAR/(mgL™) <0.05 <0.20 <0.30 <0.20
W T R R 2 /% 93.75 49.48 31.17 38.68

it 44 4>, F 2022 FFE A FFRIEIN . RAERSAHEBRTE RN A, A VIR KES (WB-PM, Jb
T T RHYE A BRA B FGE K T 0.5 m ARRAEKEE, 433% 500 mL TR OEEARARAE, T
24 h NSEBUKBTE . 7KIA&R COD . NH,-N F TP 434 kS Ebritf milla, Hrf COD SRR/
FERE B (HI/T 399-2007) , NH,-N R HYH FAX 7143 6 E R (HT 535-2009) , TP R FHAHRR £ 40 O vk
(GB/T 11893-1989)
2.2 BUEKRR
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MIKE11 AD #EHUE LK) A iR B 55 (4 3mSR A A AR i R BE A B 5 e 1
— YR O RRBEIK S5 YR R . AD BRI —AEXR Y BOr Y WAl (3).

‘;_f+g_caﬁ(Eg_C)Kc 3)

s CONBIINYI TR ; w ATWBCF I ; E VY HCREG K WU R IR EG x s a) s
15 ¢ has R,
2.4 1RBE

1)y IREAL o 0T PXIARE AR PR A O JER U T 2t AR A AL BB B ] O A2 v AR B ) SRm] TR 8 AR 7K T 74
1, SR MRS ATRT 7K st i RE T S5 R 3 B 0 TN 55 SE PR R SRR AR —20>) . ARFEAH S XSl SR
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W 240 ta's MHETE Y EZORIE AN AR5 Fig.2 River network generalization map
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Fig. 3 Distribution of pollutant load into river and contribution rate of each pollution source
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AENONGRSE
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WziWi (6)

Ab: oW HEN R, mbs's IR HITAM H 75K, m’ sy C MR EITK B HARKE,
mg'L™'; ¢, AT FIWEIOKTS YY) H BRI me L. T i3t By, SORER 7=365 d; W, 5 i RKit5
BOKIMEERR, keed s WONIE HRISE A AR PRI K MG AR E, keo

3 HZR5WR

3.1 BHETELER

1) KB IBH . IK B IR B W R 3, 25 RN 3 PR, RJZEXTIRZE Re. Bz 2:
RMSE. #XFRE R’. Nash-Suttcliffe Z%0 E, I BRI AESME, —MBIAN Re<20%, RMSE<0.1,
R’=0.6, E, =05 B, SABHUSER AT, mAk, MR SRR A AAUEE R ILE 4.

%3 MIKE11 #8BISHRFLER
Table 3 parameter calibration results of MIKE11

. . LiB Rk
JEBEE2 N AR Rn XY BARED/ (m>s ™)
COD NH,-N TP
REA) 0.030 10 0.12 0.09 0.10
[iE RN AT Nt ) 0.028 8 0.10 0.08 0.09
e rin T I SN (e R T b 0.033 5 0.09 0.08 0.06
THELHS . HEEH A TRITA 0.035 3 0.08 0.06 0.06

MIE 4 BIBDZERRE, BRRAL S SR AL S B RAT, BEMOKOIRIZEXTR2E Re 2 2.17%, HJ7
MR 22 RMSE Jy 0.083, HIEZRE R? N 0.968, Nash-Suttcliffe ZH0 E,. N 0.643; HilFE AL 26 %F 1R 22
Re 7 1.12%, ¥1J57MRi%2 RMSE 2 0.061, MOCHREL R’ H 0.957, Nash-Suticliffe FELE, 4 0.892; 5T
KPR XT 1R 25 Re M 1.39%, FJ77HR1%2E RMSE 2 0.056, FHICREL R’ 4 0.962, Nash-Suttcliffe 741
E, 4 0.832, 3K R2ZE I PR ] BESET ORR AR, 22 1K A N SRR, RIS HETS R
FATEE AL, SETRUKORAR . SRS, BRI AT DU SON B AR BT R K 8l 2 s it e,
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Fig. 4 Comparison of measured and modelled hourly water levels at monitoring sections
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Fig. 5 Results of COD, ammonia and total phosphorus rate determination at monitoring section

3.2 KIMEREHESER

K MIKE 11 AR 15 B M 45 15 i BT /K R

=

o,

TR (6), KABER L2 HI
10%, FATHREERIER 4, BEMBERIGUKIMER R IR 5, Shil POk M A B ILE 6 ik,

4 EMESISHIRIUKINERERME
Table 4 Monthly average values of water environment capacity of each control unit in Guanlin Township t
B COD NH,-N TP
Exil L STH — — — — — -
FEG g REELEERE FiELagm REELERR LR asn REELERR
LN ~152.80 -137.52 0.92 0.83 -1.69 -1.52
Hil 220.23 198.21 4.49 4.04 1.45 131
EXe) 15.42 13.88 0.90 0.81 0.14 0.13

AR [, B3R 4 al, AKOMEA AR R BRoC 23 H B B s A . BAR. HkE S 5
COD AR Z A1 1 1.44 1 0.10, NH,-N AR Z LR 11 4.86 1 0.98, TP HBEA R LI A1 ¢
0.8 : 0.08, PEHIEMBIKIREZTRMAALS], H COD M AEE 2%, HorbEAREE I T8 D B pkds b
FATEK IR A N TR S SR o, B
COD. TP /KL MMM, FEREENEK

eI BT NV REROR, RINFEAK"IIE . S
FRIAE NG SN, K= IR At 0 v 2 B SR A
E, HHGRIEARET SRA K B HE I A
h, SEGTIEIRIE SIS IIEE, KA A e
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Table 5 The remaining water environment

capacity of Guanlin Township ta!
Y OKIRBEAR R BRMAR RBIRKIREER R
COD 994.2 477.82 516.38
NH3-N 75.72 42.30 33.42
TP -1.20 6.18 -7.38
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Fig. 6 Water environment capacity of each control unit in Guanlin Township
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H VIOKZI], TER A AR AREN /K DIREIX I EER s AFERE T ST A K BT EA K 5T AR, T
EHFWEER, MBARERGS, KIEARINAREZH G, ERERIRTKERR D, KETENZK BT
Wesh, FREERD,

FERTIEIRUEE I, DR 6 ATLUE Y, A4l BT MR A s AL A W] Sk £5 Y kois
R AEIATEAAAR], T A A e AN R oK A B 2 i T LU A il Fpoe i KR s i 5 A
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Dynamic water environment capacity of river network in Jiangnan Plain based
on MIKE11 model
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Abstract  Water environment capacity calculated using traditional methods has limitations such as single
hydrological calculation conditions and fixed calculation results, as the low water flow rate is normally designed
at a 90% guarantee rate. Thus, the traditional methods cannot well characterize the water environment capacity
of Jiangnan Plain river network which is with unpredictable flow directions, complicated hydrological processes,
and dispersed pollutants. Aiming to help reveal the dynamic characteristics of water environment capacity of
river network in Jiangnan Plain, this study took the river system of Guanlin Town, Yixing City as an example to
calculate the water environmental capacity of the river network control unit based on the MIKE11 water quality
model. The results were that an obvious dynamics was observed for the water environment capacity via the
MIKE11 model method and the monthly average water environment capacities were -152.80 t for COD, 0.92 t
for ammonia nitrogen and -1.69 t for total phosphorus in Guanlin control unit, 220.23 t for COD, 4.49 t for
ammonia nitrogen and 1.45 t for total phosphorus in Tongzi control unit; and 15.42 t for COD, 0.90 t for
ammonia nitrogen and 0.14 t for total phosphorus in Huangxin control unit, respectively. The water environment
capacities of the representative rivers were closely related with the flow velocity and other hydrological
elements, for example, the urban rivers with a standard water quality exhibited a positive correlation between the
water environment capacity and the flow velocity, but the rural rivers with a water quality not up to standards
showed a contrary pattern. This study can provide an important reference and new ideas for the water
environment protection and management of the plain river network.

Keywords MIKE11; dynamic water environment capacity; plains river network
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