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Abstract: A 1-D and 3-D coupled water quality model was used to simulate the annual pollutant flux, including carbonaceous biochemical oxygen demand
(CBOD) , ammonium (NH, ) , nitrate plus nitrite (NO; ) and inorganic phosphorus (IP) , of the Pearl River network and the estuary in 2000. Numerical
experiments were conducted to quantify the contribution of external waste loads (including both the waste loads from the upstream rivers and discharged
from the Pearl River Delta Region) to the riverine pollutant fluxes. The results indicate that pollutant fluxes in the river network, showing pronounced
spatial variability, are controlled by the combination of the upstream fluxes and waste loads. Among the upstream rivers, the West River is the largest input
to the upstream fluxes, with 71% ~81% of the total; among the eight river outlets, Humen and Modaomen are the two largest receivers of the riverine
fluxes, with the sum more than 50% of the total. Furthermore, numerical experiments suggest that the upstream fluxes and waster loads both have a
significant contribution to the riverine fluxes of CBOD and NH,, whereas the riverine fluxes of NO; and IP are primarily fed by the upstream fluxes;
Modaomen and Humen appear to be the largest receivers of the upstream fluxes and the water loads, respectively. Based on the model, the response of the
riverine fluxes of CBOD and NH, to the waste loads was also investigated.
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1 5|5 (Introduction)
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(Harrison et al. , 2008 ; % #k5%E, 2008; Zhang and
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2007 ; Ni et al. , 2008a, 2008b) , %5 A /L EHF5E (%
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2 JKFRIEE!(Water quality model)

BRALIA] W X SR ] — A5 ) AT 4L 3R
FEIOL 1, K Jit o 78 2 B WASP 455 20 ( Ambrose
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s , BARBOR & 5 5K 750k DL B55 (2008 ) .
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X FP &K BB R A 23 A8 AL R 11045 R AE =
(AR fL A |38 5 52 25 45 W) 4 BERL IR
BRELEE T NK O 119 AL i 1 sh S 2.

3 ERILUMXTEYIEE (Pollutant fluxes in the
Pearl River network )
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Fig.3  Comparison of the upstream pollutant fluxes and waste loads in the river network

] DX LR AR S AR 2 R 12 x 10* ¢, Hirp
T 5 G B a2 Y BTk UR , Lk e TR = A
DR N T B A 7= A T R AR & 15 K T A T
AR AN EERIE. ML 2T, Bt A A
Rl ER/DN. LIS K R, DIV A ok,
FRNIT W38 7Y 71% 5 OO RE T, P K
o HAEARAET N EE X (WL 1) ka5 e, Ha
RO I BREES = 10% X W TR
BRI B A ML) B it v s R A ; R AR
JUIT RIT ARV, 4505 8% 6% (5% . 3% X Ik 4T %
FEAR— 5 m, 2 /A W s e 22 R
CBOD #H ttA BT isi/)n.

AT [ 3 e o YT PR DX 8 R 5 O A A R
TERRIE (UL 3) , AN AL (25 x 100 1) 1Y
99% LI . ¥& W 5% ( San Deigo-McGlone et al. ,
2000) , 75K S A S WA AN & & WA N
MM 1% MKILHER R = A XIS A 5 T
B 8 Y 0 A 09 SR B AR /N, AN R AN A A B 1Y
1% . T UL 285 205 0 A 28 250 TT ) 3 o 9
HHEOR A B HE RO RS A S WA AT
Y far, TR L I A S AR B AR R i R
Hh 2R AL SO BT A RS S A S A A AL iR
KA MRS WA R i L5 CBOD B A
T, EAA W Y A R) 22



832 |

325

¥

TR TIP AMERT AR 28 1.6 x 10* ¢, Hrf
1) 599% b AT 3 2 sT k. b EAS K R, AP YL
B3 R de A, o TP OACTR] 3 A 819% ; HOk 2L
T, 05 12% s HAK R ALY 7%. 5 CBOD % AT X
T A EE, TP A TAT O 3 o 19 4[] 0 A TR A .
3.3 AW R LREE

2000 A= /\ K 7] Yl 4y 3 1 10 153 45 SR UL ]
4. BER IR 04 29 x 10* ¢ B CBOD £ /\ K 1] T
AT X (DLE 4a) , SR RIX CBOD 4B A i (1)

80000 — 2
60000 |-

= -

i

=)

8 40000 -

m

]
20000 [~

0 k3 = ,
- oD B D 2 K2 2oL
B ¥ F E R £ B M

x5 om g ®
100000  ¢.
1 L
= 75000 _
&
)
Ao
=
S 50000 |-
Iy
&
)
=
25000 |-

0 LA B _&A]L£1J]L
R 22 2 2
® O F E R E R OH

=S #qOE K

G /t

38% . £ 111, LAES J] 1] & e kK, o CBOD A
WA 25% 5 81T IRz, S JIT]— & 440
Sl SRIURTTR= - W I 71 g 111 K (VAR )
18% 11% ;B JI1] JRI) RETTRIRETT 4 A Ty
H 23t 78% , vl WL CBOD ik dE# %4, CBOD
TR R A AT RO SRR I BB TITT > 1R
>AENTSHEIT > BT > P& T > BBk > AW
AT NG DT, 5 A H G R
) 59% .

16000 — .
-
12000 [~
8000 —
4000 —
Oa_!i o gt N ] o
DR 2oz
" ¥ F B R E X M
=S Bo® &
4000~ d.
-
3000 —
£
2000 —
1000 ﬂ
0 bt 'F-\u*’ 2 {'ZEIRH" 7
R 2oz
2 g g ERE B B
=S B2 &

B4 NXONHBEYMEES

Fig.4  Annual pollutant fluxes through the eight river outlets
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Fig.5 Comparison of the contributions from the upstream pollutant fluxes and from waste loads to the fluxes through the eight river outlets
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Table 1  Contribution percentages by the upstream pollutant fluxes to the fluxes through the eight river outlets
IKBUE R IR Al e Rl ] BEII K5I R BT AKRAT]

CBOD 25% 56% 73% 75% 61% 69% 51% 39% 52%
NH, 22% 43% 61% 66% 52% 61% 50% 51% 45%
NO, 73% 93% 97% 98% 97% 96% 96% 92% 89%
P 46% 1% 83% 85% 77% 83% 77% 65% 68%

W RPEUE = 7 L TS E R 5 L S E W5 i 2 1 x 100% .
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