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The estimation of nutrition fluxes in the Yangtze River Estuary
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( College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China)

Abstract; The paper was tested by the LOICZ biogeochemical element estimation of BOX model in the Yangize
River Estuary. It estimated the nutrition of DIP and DIN. Fluxes of DIP and DIN to behavior process is
quantitatively analyzed. DIP is deviate from the system by the non-conservative behavior process inside of the
Yangtze River estuary. It is reverse phenomenon outside of the Yangtze River estuary. DIP is entering the
system by the biological and nonbiological process. DIN is entering the system by the non-conservative
behavior process in this area . It acts as the effect of source. It was testified that the fluxes of DIP and DIN are
controlled by the current. The fluxes of nutrition are also influenced by the salinity and concentration.
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L1 BFFIK Ik 45 32°00 [

BB 8 A G, UL O O TR b A\
X F B 5T K 38 R0 43 o W A 2 56 45 ) F TR S \HBO’“ | .BOX2
FECE L) BT APy 31°127 ~31°48'N, 121°30" ~ 3F36'*\;I:? ‘*\\\j
122°00'E JER RABIIIZ — W BOXI 25 K gpoger] e
TLEIJ40 31 9007 ~31°48'N, 122 °00" ~ 122°36E 4 N E? '
HEGITRRK R —, L BOX2 R, KiTrsksy U2f
NEMEIREE AR TRIAE BT RER, 100 |
KU YOKAE BRI E B AR, kTR e L e
AR B R AT A B 122040 ~ 123°00'E “°Y, 121g112211°2142’1°3162,1°4182’T0102’2°1122'2“2142’?3162'2“4{;2’3"00’ E
122°36" B3 1 38 AE A 4 I 5 7k R A0 1 Kk 1 S Bl KT I R B
2, IS AME g S K I8, IRIAT L 121°307"E 1L 76 jf Fig. 1 Locations of investigation sites in the
KB R O 2 X8, Yangze River Estuary

1.2 BRI R A

RHAT 1998 4 8 H 2000 4F 8 F1 712006 4 8 A KU1 M HE 30 7 45 B BOIE . 25 32 5038 B 10 £ 5 )
PR TOHLEE (DIP) VAR THLE (DIN) iR, 4 BOX RA PSS EURSI T 1, BIEAENET
ELE 22 FFRIBORGEIT 8 A BT E R 44 065 m*/s'Y), & BOX RGPk B L B R LRI
EESBARILORRT R EFERE RS HEE 2 NMURR, T 2R, 5 T 58 b m gy =
R, BITEARPE LIET 8 A F Yok B R BN SR Rk B S B
CHEGHFLEVICEMN LG A THMKE 98 48 % 112.8 mm,2000 4£ 8 F % 235. 6 mm,2006 4E §
A3 2791 mm; AR ER LW 8 7 H9FHER 193.6 mm'™ 5 Mok b DIN #v BEREARSE F 3024 A
s B SR I E 4 85. 3 mmoL/m’ sl TR RSB RAETE , Mok sh iR A ToALBs JL P R A2
£ BT AR K DIP UMBSE 9 0 mmol/m’, FFAE%HE 4035 1,

®1 TREHERBPHEFLRERBASH

Tab.1 The concentrations of nutrient and the parameters in the estimation system areas in different years

. EFE (mmol/m*) 3T X 45, Wk & HERE
F1h) X 2 7 3 7 3
DIP DIN EAR km Ve x10'm*/d  V, x107m/d
O 0.855 80. 88
BOXI 0.85 93.48 3146.0 2.39 1.96
2000- 08 BOX2 0.63 42.41 5039.0 3.83 3.15
shitg 0.42 6.19
Al 4.531 46.959
BOXI 2.336 43.745 3146.0 2.83 1.96
2006- 08
BOX2 2.148 31.309 5039. 0 4.54 315
ARG 0.77 19.1

1.3 ROkt
1.3.1 KiIFOEFREE FEER
HRYEY) IR 6 BT <P AE e 2, T AT 203 1 RS R M RERT 1) B A5 bR 9 (8 2) -
FrAh:
dM/ dt = Y lnput — 3. Output + 3, (Sources —Sinks) (1)
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i dM/de S O X 2R 45 490 5 e B I Y A2 4L
Y. Output,

S, 3 Input R & T A2l T Oupue HFE W Shwwey T,
B2 T 2 A5 S (Sources — Sinks) W RLHHY T > & mORg

FRAHE S LB TR T2 A, Horp Sources 2R,

iy
v

T Sinks A7 .y oy
. Sources-Sinks
1.3.2 ki PSS '
STk FIER B sk s sE Y R U, RR AN B2 E RS R S AR

&R R EL, % dM/dt =0, R 41 JE [ i [ Fig. 2 Simplified balance model of the estuary system’
HIZELH N 0, BRATTAR (1) AT fRIAL A -

Z(VQ+V,,+VG+V0+VR+VX)—Z(IVEI+VX)=0 (2)
Ve==Vo=Vo=V, =V + 1Vl (3)
A (2) H:

VQ:‘YEJ‘?;ﬁ‘?ﬁi;VP:F%ﬂ(%;Vc:i’@—Fﬂ(?l*?ﬁ%;Vo:,ﬁ\@fﬁ‘%%;\/g:?ﬂﬂﬂiﬁﬂ’ﬂ?ﬁﬁi;vn:%ﬁ;
Vi HRE
1.3.3 HEHBFERN

B (2) , AT LUEFRRE i BN TEREMECOTRE TS, % BOX AT hE
BETKHBIER (V) RS RERERE ()

5 (VySy + VoSp + VoS + VoSo + VaSy + ViSu) = E(1VeSgl +ViSm) =0 (4)

BIR, Vo Ve VeV Vo BIZREE Sq.Sp Sy S S BN 0, EEREREETTRED 0 AL, W2 AT (R 4L
H:

S (ViSg + VS reun) — 2 ( VXSsystem) =0 (5)

Vy = VRSR/<Ssystem - Sacean) (6)
1.3.4 EFHHBZFEEN

S FAER SRR E FeEb kUL, 7R 0 RS R ¥ EE AR MIREUL R TR (1) IR ER G

R T
Vsj,mm—dyé%l— = ¥ Input — ¥, Output + . ( Sources — Sinks) (7)
SIAJERSHE R (AY) IR EE N
AY = Y, (Sources — Sinks) (8)

AY HIEME, EBRGXAMAYIR ¥ FIE B MEMAAY B HAE, KBRS B HEY R Y 3k
PR, % ay,,,,/d =0, NARSE SR (7) 7T LIFS2

AY = 3 Input - Y, Output (9)

H F 3T 7K Bk DA B EL kM 44 %o 1 X DIP 3 AR T B0 /INAT LAZ g o BRIt ¥ 17 X DIP Al DIN
BT AT LA AR (9) #1TIHE -

AY = = V¥ =V, Y, =V, Y, =V (V.. - ¥,.) (10)

Horh . Y, AT O RG AR KRB Y, AR ILTCE BT Y, AR HIZ TR 5 Y
KA HVR 5% BT 1 R G A B R AR I

2 RS0

2.1 KEEWRX

2000 4 8 H T FiH AJH L B9 38. 07 x 10° m’/d, ¥k B3k 1. 11 x 10" m’/d; By /&) 3 AT A0,
BOX1 5 BOX2 Z a7k 4l & V, =38. 11 x 10° m*/d,BOX2 5/MEHI/K B E Vi =38.18 x 108 m’/d, &
BOX %5 i A KB B2 IO, AT BOX2 RS+ /KB B K FIA BOXL REEHRK
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B, R E WIS ST W N T KT 0 R 5 ik B &5 BOX1 5 BOX2 = ] R 28 1 38
Vy=1.96 x10° m*/d, BOX2 54MNGHIZCHLER V, =8.26 x 10° m’/d, SCH I B R FRAE P AR A O
RYUKBZ K%, BAEAIE, RIAK RGOKBH SMNRRA , SUE R 4A7% H BOX2 REKRBESTL
HFRRAE AR,

V,=2. 39E+07  V,=-1. 96E+07 V,=3. 83E+07 V,=-3. I5E+07

1 V,=-38. 11E+08 T V,=-38. 18E+08

= =-39, + =-78. +

V,=38. 0TE+08 BOXI V,S,=—39. 62E+09 BOX? V.S,=~78. 56E+09 5230
—— 3

$,=0. 30 5,720. 49 -~

VS0 ! v, (5,7S,)=39. 62E+09 i v, (S,~S,)=78. 56E+09

VS0 V,=1. 96E+09 V,=8. 26E+09

V,S,=0

B3 2000 4 8 /K FIEh B AU T4 (A0 m’/d)
Fig.3  Water and salt balance in the Yangze River Estuary in Aug. 2000 (fluxes in m’/day)

B 4 75,2006 47 8 J3 3] AT L1 B3 35 38. 07 x 10° m,/d, 36 O B4 Bk B8 (V)
#2.26 x10" m’/d; £ REZ A KK AT BAZEARZ , BOXI 55 BOX2 28] % 38. 16 x 10° m’/d,BOX2 5
SMEK R GE B N 38,30 x 10° m’/d; RG> A HY 32 #e 38 & AH 2 B K, BOX1 5 BOX2 2 Jq] %
23.88 x10° m*/d, 7] BOX2 54MEHZCHGEE K 3.40 x 10° m*/d, #1122 1 TMHER, XFEZRG P
BEARAGIE A, BOX2 54N Eh BEAR 22 M B K, B0 50 3 B o A i 254k AL, KRB KAEE
EANZHR B, M B R ZHER L,

V,=2.83E+07 V,=-1. 96E+07 V,=4. 54E+07 V,=-3. 15E+07
V,=-38. 16E+08 j V,=—38. 30E+08
= =-29. + =-73. +
V,=38. 07E+08 BOXL V,S,=-29. 61E+09 BOX? V,S,==73. 50E+09 5 30
S,=7.14 ~ S,=8. 38 -~
VS:=0 ! V. (5,-5,)=29. 61E+09 : v, (S,-S,)=73. 50E+09
VeS=0 V,=23. 88E+09 V,=3. 40E+09

V,S,=0

4 2006 4F 8 F 7K FNER B YU S0 WA ( B4 . m®/d)
Fig. 4 Water and salt balance in the Yangze River Estuary in Aug. 2006

2.2 B DIP@EEWE

WP B S A5 SRR (1 5 18 6) ,2000 48 8 ¥ i 48 AT 11 1) DIP 384 3 3. 25 x 10° mol/d,
2006 4 8 T AJE R 17.25 x 10° mol/d, BiZ M2 1 MBS ;2006 4£ 8 5 AL KBS EE
V¥e Y975 T 2000 4F 8 A, M Z7E 3 44, Hb BOX2 540 g DIP 4438 & 2000 4 8 5 %
2.0 x 10° mol/d,06 4£ 8 F % 5.59 x 10° mol/d ; 45 ZR 55 P A AC #3888 0 5 B0 1 48 TR] o 3k, (e 2
HOUE, RYIEFRE DIP R R, TR HEA RS, Hirk 2006 4F 8 4 245 K510 50 e B
BT 2000 4F 8 A, A AL PR V, MRS , 4 R 50 S th vk BE T HE T 0 4% K B0 1725 35 403
SRR/ XA B ARG DIP 3842 55 54 0 T4 L1991 R 51 DIP @ BAR =3, BB 4 K
TR R R WA AT O AR A5 TEHLBS (DIP) 9 E BRI, T 4 T 01 1M /K SR DIP 1
FEoK I8k
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V,Y,=0

i i

- V Y =2. 82E+06 V.Y =—2. OE+06
V,Y,=3. 25B+06 BOXL e BOX2 B & ¢ 049
3
Y =0. 85 -~ Y =0. 63
VoY =0 ' v, (Y,-Y,)=—0. 43E+06 g v, (Y,-Y,)=—1. T3E+06
V¥,=0 ADIP=-3. 6E+03 ADIP=0. 91E+06

Bl5 2000 4 8 f DIP WS F i et Wk 248 : mmoL/m’ , (@ ik 8437 : mol/d)
Fig. 5 DIP balance in the Changjiang Estuary in Aug. 2000

Y,=0 V,Y,=0

V_Y,=8. 56E+06

BOX1 _— BOX2

Y,=2. 148

V.Y,=5. 69E+06

—> ¥=0.42

V Y=17. 25E+06
—_—

VY0
VY0

V_(Y,-Y )=-4. 69E+06

X 3 2

ADIP=1. 72E+06

v, (Y,¥,) =—4. 49E+06
ADIP=-4. 20E+03

6 2006 4F 8 H DIP i 32 Pzt (HeJE Hfiz : mmol/m’ 3 #.437 : mol/d)
Fig. 6 DIP balance in the Changjiang Estuary in Aug. 2006

2.3 EFRik DIN #EIC

DIN {2 - #5 it B4s B 0 (B 7.8 8), BOX1 K # 2000 4 8 AW RBEE ViVe A
258.9 x 10° moL/d,2006 4E 8 H {4l E V, Y, hy 143.2 x 10° moL/d; BOX2 X i H* 2006 4 8 H Xl
7 9.28 x 10" moL/d,2006 4 8 H 4B E N 9.65 x 10" mol/d, 5 REH M HEE A RIS DIP 4
[0 , HAB A8, R B8 354 DIN B B4 K48, Hoh BOXT XI5z #if 5 2000 4 8 A%
100.1 x 10° mol/d, 2006 4 8 A % 297. 0 x 10° mol/d; BOX2 [X i3 52 # i & 2000 4 8 H 4

299.2 x 10° mol./d,2006 4F 8 H # 41.5 x 10° mol/d,
V,Y,=2. 04B+06 V.Y, =3. 27E+06

L | ]

_ V Y.=-258. 9E+06 V.Y =-92. 8E+06
VY ,=307. 9E+06 BOX1 Lt BOX2 LI Y,%6.19
| Y=93.48 Y =42. 41
Ve¥=0 ' v, (Y,-Y)=-100. 1B+06 |__* v, (Y,-Y,) =-299. 2B+06
v Y=0 ADIN=49. 06E+06 ADIN=129. 83E+06

72000 4F 8 A DIN Mok FAFHER (HEE S0 mmol/m’ i AT :mol./d)
Fig. 7 DIN balance in the Yangze River Estuary in Aug. 2000

V.Y,=2. 41E+06 V,Y,=3. 87E+06

L

|

- V Y =—143. 20E+06 V.Y =-96. 53E+06
VQYQ 178. TTE+06 BOXI RER BOX2 RIR Y =10.1
3
Y =43. 74 Y =42. 41
Vo¥=0 ! v, (Y,-Y) =-297. 0B+06 ’ v, (Y,-Y,)=-41. 51E+06
VY =0 ADIN=258. 97E+06 ADIN=-9. 03E+06

I8 2006 4F 8 JI DIN IS AR (e BE 284 - mmol/m” 3 B HA3 : moL/d)
Fig. 8 DIN balance in the Yangze River Estuary in Aug. 2006

2006 4 8 F BOX1 XI5k A+ 7ikdy A DIN B4 /N FAc s R 400 DIN 8, Vo 51 B9 %
B YT 01 A W0 1 PR T Ak 7= 7, B VT I R A LB AG v T 25, DIN S@LIE A AL A IR 7 117 P 4
B e I TR MR AL AR N T ¥ P DIN (9 A4 , BB 3e e o G DIN 3 Bt 8 T S A
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it PP AL BU7E 2000 47 8 H BOX2 X4, Wtk A DIN B HE/NT 258674 1 &S5 DIN W,
X ATRES 2000 AR ILAFE AR/ , T IL 1 TANE BB, 1AM Ik As 3R B A5 KT | BOX2 [X

N

4 BFRERRCW T EH]

2000 4= 8 12006 4% 8  DIP f (RSP ZR B AR M9 ALEE (3 2) , 75 BOX1 X 8 ADIP {&35°%
GLE, B0 DIP @it RSP AEAT TS TF R, 7654 10 (TR R L WAk I o ST S VR M i P 1R Ak
FRAN SR SR FTREBE K VR i RS Bl RR L DIP "™ Tif#E BOX2 X 48, ADIP & i 625 H B %
SRR AR IR T KA HUR B MEAR XS DIP 1 Behe 5 B2 () |

®2 BRETREFHADIP F1 ADIN fEE S (mol/d)
Tab.2 Comparisons of ADIP and ADIN in different years (fluxes in mol/day)

BOX1 BOX2
ADIP ADIN ADIP ADIN
2000- 08 -3.6x10° +49.06 x 10° +0.91E x 10° +129.83 x 10°
2006- 08 -4.20 x10° +258.97 x 10° +1.72 x 108 -9.03 x10°

B 2006 4F 8 H BOX2 X3 A DIN {HZH HH “ I f94E A4, 2000 4E 8 12006 458 H % X5 ADIN
{EX 59 IE(H , 0 DIN 8 AR SFAEAT e A R S5, 7624 “ Y87 BOFE R , i T T 0 9 DIN % B B AH
1,5 DIP A LL, DIN 75 R 45 N BB 0B0 K, ASH M A4 i tH & 55 19 DIN AR T e A T XY
DINEH . iff 2006 4F 8 H BOX2 X3, DIN i id JEARSFHEAT H B FF R S, i 2 B M A Sty 1 REin
DIN 8 & e T 250 DIN 3@ &, 35X 5 2006 4E 8 A BOX2 K84 54} DIN WA B AL/, T L
EMEL XA X,
2.5 KRiEmENEFRLLEERS

1998 4F 8 H S RBHIEHIZ A 71 100 m®/s'*) F 3155 BOX2 [RI54 B 32 £h i &, 3604 2000 4E 8 A
12006 4F 8 H RIXIEA B @RI HE LR T3,

=3 9B ESRE5EETHABRLE

Tab.3 Comparisons of Aug. 1998 and average months’ fluxes

Ry DIP x 10° mol/d DIN x 107 mol/d
x10°mol/d 5 Al AEE  AHGEE  ADIP WAME  AEE  ZHESE ADIN
1998- 08 61.43 +8.12 -6.74  —14.58  +14.58 +19.43  -12.45  -30.77  +23.67
2000- 08 38.11 +2.82 -2.0 -1.73 +0.91 +25.89 -9.28  -290.92  4+12.98
2006- 08 38.16 +8.56 -5.59 -4.69 +1.72 +14.32  -9.65 -4.15 -0.90

MR 3 PEAER 8 A S R E BN AT LB AR E A HE B AR E AL, 1998 4
BRACHE T , A58 B Al B 8 F 2000 45 8 12006 45 8 A GENFREBF(AY) A H R 135
1l , T AGHE B AR R, BB T [ £ 5 5 AR, TEFE T & o — K B 4E w1
2000 4E8 2006 4E8 H , £ EFHhAHE BB B RENE LT EEZ SRR A AN,
HUL AT, Bl P A R Al B SRR B R BRI AR BN RR S, 7
H F a5 AT A
3 45

A 3CHN FH LOYCZ 38 R 474 Y 32 2558 A 8 vk i~y T V0] 11 BRI TR, @ e
WUET LOICZ A48 )5 5 A0 1 B S PV L 1R T BOX K70 7 K T 1] [ XIS A o et ST SR —
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faT B AR, T DAB B — L

(1) 12 F BOX AU & YT 11 1] PO FT L 7] P4 2000 481 2006 4F [F]— H 43 #9%E F7:£h DIP Al DIN [38
B AR RN S e B R, R, E R R AR KL DS RS TO LB (DIP) B E B K
VB {E T D A R A TCHLBE DIP &8 B R I AR M g 78 0 T PGB SRR S AT N TR B R
85,76 DTN A R G I

(2)#H, DIN ;&8 5 DIP B E A K ER 25, DIN @Kk AT Lt AL, e A #sk A
FRITA O X B S8 VLR MR L R Y SRS 16 SR, DIN @B R “ I MM, R R4
5 HNE S FeEh AR I R A AL B R YR I PR AE R 5

(3)FEIHE R FE T E T B Ak, 5 & B T 0 ¥ 38 DIP Fi DIN & 57 8@ B E 2 2%
Biss BRI AR P AEENCHER FESRREWN; MM AER AL BTN, ERRT E
g RN

(4)FAIFATT O X590 O B B E A — £ B2 5, DIN Pyl & 2 Jih LB KT DIP @
B EEIHN R S E AR, A BT T B A B A R T BR IR, WA TR B8 SR TR
= KITHE O ERCE R EID e, A2 M.
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