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Location map and the stations of the Xiao Qinghe River and estuary (southwest of the Bohai Sea)
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Tab.1 Parameters of the muddy LOICZ model in the XQR estuary
S(m?) 7.81x10° V (m®) 22.42x10°
Vo (m?/s) 180 (PSU) 3.1
(PSU) 0.2 (PSU) 5.2
Vg(mm) 252 Vp (mm) 485
DIN-  (umol/L) 389.3 DIP-  (umol/L) 6.43
DIN- (umol/L) 208.6 DIP- (pmol/L) 9.21
DIN-  (umol/L) 75.57 DIP-  (umol/L) 1.06
S (m?) 4.78x10° ¥V (m®) 20.86x10°
Vo (m?/s) 40 (PSU) 8.1
(PSU) 22 (PSU) 16.3
Vi (mm) 155 Vp (mm) 192
DIN-  (umol/L) 907.2 DIP-  (umol/L) 3.14
DIN-  (umol/L) 762.8 DIP-  (umol/L) 2.94
DIN-  (umol/L) 692.6 DIP-  (umol/L) 2.37

2 BRI iE
LOICZ

> >

X(%) , :
X(t,)- X ()= input+ Y output + AX (1)

, X() X . D input
> output hety
, AX

[20]

; LOICZ
[21-22]
2.1 KEPHELEFKAEG
5 (VR)
2 LOICZ
, (
)
v, a
dr

4
d_tlz(VQ +VP +VG +V0 +VXin)_(VE +VR +VX0ut) (2)

VP =F%7J(§ VE :;‘%:ﬁ%

2 LOICZ (21]

Fig. 2 Water budget for a single-layer estuarine system '’
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Fig. 3 Nutrient budget for a single-layer estuarine system
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10> mol/d, DIN ~1.55%10°
—0.77%10% mol/d, 2 4~ 6
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Tab.2 Estimated DIN and DIP budget of the XQR estuary in summer and autumn by the muddy LOICZ model

ADIP (10° mol/d) ADIN (10° mol/d) (p—r) (mmol/(m*d)) (nfix—denit) (mmol/(m>d))
-2.96 -1.55 65.30 -313.24
-1.72 -0.777 38.27 ~154.69
( 4~ 6), —2.96x10°mol/d —1.72x10*mol/d,
Ve Vx e,
45, Vi Vy ,
5) [20]) b [27]) ;
0.67d  3.09d , (p—r)>0
, ADIP ADIN 0, , ;
, (nfix—denit)<0, 10° s
DIN ~1.55%10°mol/d , ,
—0.77x10°mol/d, 281 prp
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Fig. 4 Water and salt budget in the XQR estuary in summer and autumn
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Fig. 6 DIN budget in the XQR estuary in summer and autumn (10°mol/d)
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Estimate of the budget of nutrients in the Xiao Qinghe River
and estuary based on the muddy LOICZ model

Z0U Tao, ZHANG Hua, YU Jing

(Key Laboratory of Coastal Environmental Process and Ecological Remediation, Yantai Institute of Coastal
Zone Research, Chinese Academy of Science, Yantai 264003, China)

Received: Sep. 29, 2016
Key words: LOICZ model; Xiaoqinghe estuary; Nutrient; Budget

Abstract: By uploading the nutrient concentration, salinity and suspended particulate matter in the Xiao Qinghe
River (XQR) estuary (in July and September) and along the XQR (from WangDao, in July) into the classical LOICZ
model and muddy LOICZ model, the residual time and nutrient budget in the estuary and the river box were calcu-
lated. The estuarine LOICZ model result showed that the residual time of water mass in the estuary was 0.67 day
and 3.09 days in July and September, respectively. The average budgets of DIP were —2.96 x 10° mol/d in July and
—1.72 x 10’ mol/d in September, and the average budgets of DIN were —1.55 x 10° mol/d in July and —0.77 x 10° mol/d
in September, respectively. This indicated that the XQR estuary was the high productivity area to be the sink of N
and P resulting from the contribution of biology and primary production. The flux of P was far less than that of N
due to the phosphorus-limitation in the XQR estuary. The negative value of p-r of the XQR indicated the nitrogen
metabolism in the estuary. The riverine LOICZ model demonstrated that many pollutants were from branch chan-
nels and wastewater discharges into the XQR from the Yangkou community. It is of note to highlight here that the
LOICZ model was a zero-order model that provides order of magnitude estimates of the fate of the nutrients, and
that it is unable to mimic the subtle controls involved in estimating nitrogen fixation and denitrification, such as the

effects of dissolved oxygen, carbon, and nitrate availability.
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