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Assimilative capacity of Jiujiang industrial water function zone beside Poyang Lake
using analytical method and numerical method
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Abstract: The assimilative capacity of a water function zone is the basis for gross control of pollutants discharge. At present, the
capacity is commonly calculated by analytical method, but the calculation results are not accurate. In this research, we took Jir
jiang industrial water function zone beside Poyang Lake as the object of research, and calculat ed its assimilative capacity. The arr
alytical method was used to calculate the initial value, and the numerical method was used to optimize the initial value. The cak
culation results showed that the optimal assimilative capacity of Jiujiang industrial water function zone beside Poyang Lake for
COD is 9776 t/a, and that for ammonia nitrogen (NHy N) is 142 t/a. This study takes into account such factors as the river
morphology, the change of inshore velocity, and the effedts of characteristic hydrological conditions. It can make up for the limt
tations of the analytical method and generate more reasonable results. It can provide a reference for water pollutants gross comr
trol in Jiujiang industrial water function zone beside Poyang Lake.
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Fig. 1 Research area overview
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VLK AREETS L, TESGT v SeAl H 35im & i HERR 770K
NS DU M BA H . X 1950~ 2015 4F38 [
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S 7 T T D A5 ) 25 3R, K 11 H & TR 2
H)COD “FHJKE 10 17 mg/L, % 0. 46 mg/ L,
DA 7 2y 50 AR AL ()5 ik

U R 5L TP K X KB B H bR o 0
5, AEIL U K Ty 8 XK 35— FEIST A X AR B X
fRI7K ThEE XK 5t B A5 4 O 25, PRt 8 BH LI Tk
FHZK X R Wi 4 4 Bh O 2R K5 B b 2% 41, B
COD HL 15 mg/ L, % HL 0 5 mg/ L.
3.2 A TFmaTmketimee ) wEit £
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Bt /KL 250 AR BHI LT Tl /K XK dskgh 56
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Tab. 1 Assimilative capacity of Jiujiang industrial water function zone beside Poyang Lake by analytical method

L HRRIRE C,

BRIRE Co MR MANEy SEFERREK KAH FROWEy KMBEXKEL 9HiGEeh
/ )

H¥s /(mgeL1) /(mge* L) /(m2+* s1) /(1 dh) /m /(me sT) /m te al
coD 0 2% 15 10.17 0.28 0.12 2.8 0.13 5000 8 217.6
AR 0% 0.5 0.46 0.28 0.08 2.8 0.13 5000 85.25

3.3 ATFRAMEGMFR HLMERKE
3.3.1 HEHEAWETERIE
KR MIKE21 # B BEAT B i 5. B PR L
VLTV K X R Wi 9380 K Sesl, B o~ B 1K Ar
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K = A T4 £ D3 % R s (1 7 3% 281 1 384
BT - B 40 km TFE K11 10000 7K T
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FUIT b A /K X 9T BE L, SR FH DY 32 7 WA, At
R BT B SR = A T8 WA LU B 52 2% 1Rl v
il . WL FEM #5450~ 60 m, % 20~ 30 m,
=R KT AL10 000 m®, 5% AR 550 7 %
W5 R AT AL T ROK B 21K AR R i
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Fig.2 Mesh generation and bathymetry interpolation
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Tab.2 Parameters of numerical model

| FEH n SARIMAK K/ (L &) gy S a5
ZHEC g W cop wE E/(m?esh
B 1/50 1/30 0.12 0.08 0.28

3

SKHT 2015 4F i heinks 7 07 M 05 4 DT T 7K J5 S
TS B AT U6 VIE , B MR FIOAIE 45 SR R
PR 2 (R 0] 252 Ja (K 3) s
3.3.2 g KH K E B E A Y HEROR B

RE

T BT, S T B K ThREX S A
P B AL B . 7R KRGS HE FIRIRAAE Mo
SERISIL R, V5K HORE O 575 44IKE Cs B

Fig.3 Comparison between simulated and measured values
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e Crs A 2% A2 P WAL s DS 575 349
FIIE /K Tyfe X T W7 I I, G B 75 W1 ik 3 7K
i BAR _ERR .

ARHETT Gyt SR U 2l SR A0 3 S R R, A A X
SR FAN IS K B R B 22 77 T3 v/ d, BilY5 K
HBORETIE 2 64 m’/s. FETIRE 340k i 25 1) 2k
fitk -, e FRBH LT Mk F /K X 995 g A1l B
TSKHECERIME N 3 m’/s, Al i, ML HETS
1 COD ST R 218 87 mg/ L, & BN K £
Q9 mg/ L, LA e AN R RE (300 L W 3.

3
(Q =3m/s)
Tab.3 Trial conditions for calculating assimilative capacity of

Jiujian g industrial water function zone beside Poyang Lake

MNHA

COD/(mg* L1 R/ (mge L)

(1) 87 0.9
(2) e
(3) 100 1.2
7
(5) 120 1.6
(6) 130 1.8

X2 41 T e W i N IR AT B, &R R
-84 HEBSHE

TS 3 R RS Geit AR5 4 i NIk FE L0
COD W EIREIRFE (K 4) .

MK 4 R RTLLE Y, 2 A HEYS s K HE O
AN 3m’/s, COD HEAKE R 95 mg/ L, R A
WREEA 1 Sme/ LI, FBBHJLIL Tl A K IX R i
T BE B MR AL HETS 1 RI2 500 m &b COD AT &k
FER AT AR 4 o KO s F i) B bR( 43 1N 15 mg/ L
O 5 mg/ L) 7E_FiRY5 KE YT Y N &A1
N, VHEAS A HES TS e N B g B A
FIOPH 51 LT T AKX 7K 389895 fig 70, Hod cOD
N8 988 t/ a, AN 142 V/ a.

3.3.3 F 3 HBOKE B ER 2R
EHIRE

RPN TR 5 e P B, B BHI LV Tl
FHZK DX SR A HEVS 115 AKHE O 1 47 (il 35
IKAL B I5 4 IHE bR vEN —Z% A FrdfE, Bl COD HE
JARPE R S50 mg/ L, A AHTOKE N Sme/ L. Bk
BT 45 b, & O 2 T K HEBObRHE R, 78
ZHEGIR N THE AR R B iR B EC 4
— N BRE . 1 COD A 95 mg/ L I HEEGRE R
T V5K HETRORR HE, TR 7 4k 2248 AL COD I HEL
e PE AR R

R 4 SR EOR, fE5 KR E — 2
U, T3 G HEBOAR FE RS, XHHETS 1R I KR (152
Wik /s, 24 COD HEJBOKR BEA 95 mg/ L, FEFHISI L
YLV A 7K X R i ( BEAAHETS R 2 500 m) 4b
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4 COD

(

,Q =3 m¥s)
Tab.4 Trial calculation process for assimilative capacity of COD and NH 3 N by numerical method (Qsewage= 3 m3/s)

EizLan COD/(mge /L) AE/ (mge /L)
V5 YR TBOR B 120 110 100 95 94 92 P 87 1.8 1.6 1.5 1.4 1.3 1.2 1 0.9
WEALHETS DAYk 100.4 92.8 85.3 83.8 83.1 81.6 77.78 68.0 1.45 1.32 1.24 1.17 1.09 1.02 0.87 0.79
T 100 m WK 68.7 63.8 58.9 57.9 57.4 56.5 54.01 47.6 1.12 1.02 0.97 0.92 0.87 0.82 0.72 0.67
U 200 m K FE 48.8 45.6 42.3 41.7 41.4 40.7 39.1 34.9 0.89 0.83 0.80 0.76 0.73 0.70 0.63 0.60
Tt 500 m K E 28.1 26.6 25.1 24.8 24.6 24.3 23.54 21.6 0.66 0.63 0.61 0.60 0.58 0.57 0.54 0.52
TUE1000m WE 245 23.3 221 21.8 21.7 21.4 20.82 19.2 0.62 0.59 0.58 0.57 0.55 0.54 0.52 0.50
T 1500 m K JE 19.4 18.6 17.8 17.6 17.6 17.4 16.98 15.9 0.56 0.54 0.53 0.53 0.52 0.51 0.49 0.48
T 2 000 m HKSE 17.4 16.8 16.1 16 159 15.8 15.48 14.6 0.54 0.52 0.52 0.51 0.50 0.50 0.48 0.47
T 2 500 m WK JE 16.2 15.7 15.1 15 149 14.8 14.58 13.9 0.52 0.51 0.50 0.49 0.49 0.48 0.47 0.46

COD W EFIME 15 mg/ L, bl coD HE
JHCHAR FEE AT O B K AL 3 T35 e b 1 D —
Z¢ A FR(COD <50 mg/L) i, 8% 1k HEy5 O F i
2 500 m & COD ¥ EAK T 15 mg/ L, 2 F 0 28K
AL H bR, R 12K Th B X ) AR EK e 70 B 1
FlrE AR A ET i, BLCOD HEK & 50 me/ L
RS i N S5 A, LA BH W LV R R IXT
[l COD K15 mg/ L A il 4, K5 AT i ek
15K HE R
5 COD
Tab. 5

T X 22 I B N SR A AT IR, ISR
W T 5 Y ik FE e RAE SR 1T 45 2SR TR COD
W IRFE LR, WK 5.

WA R R, YA HES 1 CoD K& R 50
me/ L, V5 7KFE N 6 2m’/s I, WL Tl A
KX FWTH COD Al 3 2 0 2 K5 42 il B #5 (15
mg/ L) o 1E_FIR 15 4 WrHE A BN 57K HER = 4% 1
T, WAL HES T COD N 97 ap 5 BRI AEBH 9 ST
Tl H7K X COD BIghi5 g1, N9 776  a.

T rial calculation process for max imum daily discharge when COD discharge concentration meets the standard

Ccop= 50 mg/L

N RWRAY =353 0= 3 m3/s, Ccop= 95 mg/ L
0= 5.7 md¥s 0= 6 m¥ s 0= 6.2 m3/s 0= 6.4 m3/s

MEAL HEVS AR 83. 81 45.54 45.82 46.03 46.07

T 100 m #JE 57.93 37.01 37. 66 38.18 38.28

T 200 m K 41. 69 30. 64 31.45 32.13 32.26

T 500 m ¥R SE 24.75 21.75 22.50 23.16 23.29
U 1000 m iR 21. 80 19. 88 20. 58 21.20 21.32
U1 500 m KRB 17. 63 16. 56 17.09 17. 56 17.65
T 2 000 m WK SE 16. 00 15. 17 15. 61 15.99 16. 07
T 2 500 m iR 15. 00 14.33 14.70 15.01 15. 11

e Bl A 45 3, 19 2BERH I LU Tl H K
X [ B AL KIR 49 5 E 71 COD A 9 776 t/a, WA N
142 t/a. 15 W4 24075 e 77 54 & HES COD
g mzmd Ya WA 4.

4

4.1 FBITRREES B TR DT

FRATT AR V242 AT SR e — Ao R FHIX 7K
BN TS RE it STk, R OK IR 4835 g it 5
FEN GB/T 25173- 2010) 2 (1) —Fh 5k, H
B, RMTR A7 AE — R IR IREE ™ .

(1) T3 A A TR R b T M 1) SR IR R AT
T AT S L ZRUEE 15 e BB € HEI, 1 5
T BRI A R, T T T A e ML 9 AT I
TTBE, JR b e i AE A SR A 5 B T8
W1 K TR 2%, 5 ST RAALE B, T TE 7
AR NI RS R W, AT AR TG B S Lo )
IR AT AT AR AR 5 — B R R AR
SE it T SRR S T A 3 O 1 8 ST R, X A AL
YT TR [ A ST AR A, AL T A AT SR A
(RI7K 3Rl i e 7B BRI o

(2) TSI S Gents 96 B BUE 1 = IRk X T
T B8 LRI K RT3, 15 e R HETBUR AN 7T

A SHE - 85 -
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(90% )

Fig. 4 Influence area of COD and NH 3 N under optimal discharge (90% low-water condition)

e B4 T VR A, BN 25 VY5 ) W AR A B VR
DX FCAE A — 7 Y P9, BRI AR 20 B T K3
(I8 V5 RE DT o 6B BUE R BB I 5 0L 7
SR A L ) BB A B R AN T 2 T, [
KA RE ST S R R P A R

FRATT AR TEARATI 5 6 LU & A 1 B A
PR LI AR 26 1, R AN B R W SR () B 2
22 A7 B TR K TIRE X 4975 e 7T (e e
4.2 FAKIMEKREFHRRSAT

G P S S 3 S SN TR AR HENECE Ml
Z B S5 10K SORUK 30 99 58 T, T K
{EURE S AT TOUFE 1AL () AR 0 R B B K S
A R T 2 160 07K L AR, SN, 3 5
SER BT A= A AR RO, [RIE AT 06 B3 — 25 i

TARFIETE KA K SC 26 A B HES 2 e, B AR ¢ e AL
HErG CHETS 5% A B AR & AR ) AR, i
FEIE KB 2356 AR 1035 G4 5oem

—MAEOL N, M 05 BT KA 2R 0
F, ABBH UYL Mk FH 7K X 7KL 2% A5 X035 G 3L 7%
FHUBRAAF . M 58 72 [MUKAL 2N 0 BFA
PRI R A, — Fh e K VI v 7K A7 %o BRH 98 7K T 7
AETIHE, (HA A RAETTKBIFEIR %, 57— Fh 7L
IKTHE S Al bt — 20 R AR T VK BIEIL R . ik
1950- 2015 FHAT O 5 B 7 2 MK AL 2R 0 1
HiH, A3 1971 47 H 30 HF1 196348 H 25 H
B R AR 1, IO BRH WK AL Ab T A AR IR A,
TR FE XA FRI7K B 70 2648 AR S AR, BCL AR o ==
TKIA ) LA K 6) o

6
Tab.6 Calculation conditions for numerical model in flood season
KT H A ML HETS O HE R BEIWRE/ (mge L)
T FKHER O .
L E‘”’“% AR K coD S coD £
[(m® e sh £/ m A2/ m
YLK THHE fe M, W1 52 7K
NN . 6.2 m3/s 3m3/s
1 2R 0, BKAZ B (BA 1971 3210 13.32 13.32 o LS e/ L 11.21 0.26
m . m
7 A 30 HRRE) . .
YLK BIHE femm, W0 5 &2 7K
. 6.2 m3/s 3m3/s
2 fr 224 0, HAKALEAR (BL 1963 - 3680 15. 54 15. 54 11.21 0.26
50 mg/ L 1.5mg/L

8 H 25 HANE)

TR KA 4 T 0L, Geitor M HEds R
PRy i KR FEAR A, S5 LI 5 fsk 7. B4
TR R, FK WAFE KT TR THHE | 309 S5 b /K S
2R, %I COD 9776 t/a B B 142 1/ a 15 N

- 86 EB5HE

R VSR, HERH T A M X i cOD A &
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Tab.7 Influence area of COD and NHy N under characteristic hydrological conditions in flood season
CODIKRIE/ (mg+ L) ARKE (mg e L)
IR K SC A
197147 A 30 H 1963 48 H 25 H 1971 4 7H 30 H 1963 £ 8 A 25 H
AL HEYS 1 12.1 11.5 0.27 0.26
He¥5 FUR U 100 m 10. 8 9.5 0.27 0.26
He¥5 0 R 200 m 10.5 6.4 0.26 0.18
HEV5 FUR U 500 m 10. 1 6.4 0.25 0.18
HEi5 H R 1000 m 9.4 6.3 0.24 0.18
Hid5 O R7 1500 m 9.3 6. 1 0.24 0.17
HEVS ORI 2 000 m 9.2 6. 0.23 0.18
5 ORI 2 500 m 9.1 6.9 0.23 0.19
5 COD

Fig.5 Concentration distribution of COD and NH s N under river water jacking and backflow conditions
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LI RFIVH XA T5 68 AT T 65 SRIE . 8T 78
FEBH LTS .

(1) P 4K 3 J1 K 5 T5RE B SR A 7710257
ST AN B v, LR AT ARV R S A SR
R, TEE AR VE T Ss T . I FE AT A
Pt HE RN ERFRE RS A AT
PR 5 7K ThRE X 4N 5 6E J1R Befe 8

(2) R FAEUEMREIAT T S, 7675 3 HERUE
Bifur B TN, V5 K HERCEAG G0 HE O B
FAAE LB 45 56 R, 75 LAK ThBE X W 1 7K o
HEF SRAEA FIBT 4% 4, 3883k 5 /K HE B 2 A vs Y HE
R FER B AR A, RN R2i A2 RIME TS R U
KR FHAUE Ak R AEK ST AR A, DL TS Yot HE
TR HEZLR 22 1

(3) &5, BOH LI AR X 9995 681 i
WAl 9 COD 9 776 t/ a, AN 142 t/a.
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