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Distribution of Nitrogen and Phosphorus in the Tidal Reach and Estuary of the

Daliao River and Analysis of Potential Eutrophication

ZHANG Lei'*, CAO Wei'?, MA Ying-qun'*, HAN Chao-nan'?, QIN Yan-wen'’", ZHAO Yan-min'?, LIU
Zhi-chao'? | YANG Cheng-cheng'~

(1. National Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences,
Beijing 100012, China; 2. State Environmental Protection Key Laboratory of Estuarine and Coastal Environment, Water Research
Institute, Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

Abstract: Based on the monitoring data in the tidal reach and estuary of the Daliao river in August and November, 2013, the seasonal
and spatial distribution of the nitrogen and phosphorus forms were studied, and the degree of eutrophication was evaluated. The results
showed that nitrate nitrogen was the main chemical species and occupied about fifty-five percent of inorganic nitrogen, and the
particulate phosphorus was the main chemical species and occupied about fifty percent of total phosphorus in the tidal reach and estuary
of the Daliao river in wet and dry seasons, 2013. The concentrations of nitrogen and phosphorus nutrients decreased in the direction
from tidal reach to estuary of the Daliao river. Correlation analysis showed that there was a significant negative correlation between the
nitrogen and phosphorus forms and salinity in most of the water body, which illustrated that physical dilution of seawater played a major
role in the spatial distribution of nitrogen and phosphorus forms. The concentrations of nitrogen and phosphorus nutrients in the dry
season were higher than those in the wet season, this was mainly related to the seasonal terrestrial input of the tidal reach. The
concentration of the dissolved inorganic nitrogen was higher than 0.30 mg:L™", and the value of N/P was higher than 60, which
indicated that PO]~-P was the nutrient limiting phytoplankton growth in the tidal reach and estuary of the Daliao river in August and
November, 2013.
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Table 1 ~ Water quality parameters of the tidal reach and estuary of the Daliao River

o 5 s o ff 7J<%3E'1 ?ﬁ%%l EANE S AL R LA %—ﬁ%ﬁﬁl% ﬂfﬁé?
/C /mg-L /%0 /mV /mg-L /ug-L
4k SR Bt 7.32 24. 40 3.22 0.16 82.18 344. 67 18.26
R O 7. 69 26.51 3.90 7.67 78.77 105. 27 20.93
iAo SR B 5.72 10. 97 0.99 85.36 64. 98 24.93
S-S 7.83 5.79 10. 46 17. 14 42.65 133. 54 2.28

2.2 KRR N EBFRIESE

2013 AEFE K (8 H ), AL ] Jg i ol B K {4
TN-N #eFEFE 5. 81 ~7.78 mg-L~"  SEHHeEE Jy 6. 79
mg- L' 3R XK A TN-N ¥R EE7E 3. 67 ~6. 54
mg-L ™" SRR EE R 5. 13 mg- L', Hiki(11 H),
KL JA] AT B K AR TN-N ¥ B AE 4. 97 ~ 10. 07
mg- L™ MR 9. 19 mg- L' U9 1 X K
A& TN-N ¥ BELE 1.61 ~5.84 mg-L~" FIyuk il
3.48 mg- L', JKIL ] JE i Jn B K AT ) 11 X K A&
TN-N A92H B34 A TDN-N A 3, 5 85% LA _I-; TDN-
N 4L R4 LA DIN-N b 3| 5 80% LA _I; DIN-N 1§

AR LINOS, -NN T, i 65% L b, Hrp KT i) J&
TR B RGR FT 1H IXAR AR HOR [FE A AU o A
= 2 iR,

Ivi] [ Py &7 G At 07 908 BT 11 K PR L A L
(F22), AL ] Jg 3 7 B K 3 R VAT XK AR
NO, -N, NH, -NFINO; -N¥e J& 4b T %5 &5 19 K F
e F BRI o A LA TR gy L[] R K
FREE R AR fE) (GB 3838-2002) T 2 7K & s i
AW BE (VLN I, 1.00 mg-L~") A L, 37Kk 8
FUAG K 30 AT V0T T B R £ B K Ik
NH," -NV& B R b, [6] o 7K K B2 b i) (GB
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3097-1997) IV 2K Fidn EIE & + 2 W B (DL N
11,0. 02 mg-L™") A bb, Al 7K 31 5K 30307 30 52 9T
IX 84. 60 % vl /K A NH," -N ¥ & 25 8 5, 17 F 7K
AT T AR A i B8R A S uh 5 (E4 . E10 A

E13) MAr; [RHEEKKBFRE) (GB 3097-1997)
IV 2& K BT bk #E JC WL A W B (LA N 3F, 0.50
mg- L") AH G, 35 7K 3 AR, K 30 AL 9] 3T e
DX K R i A5 34t s, DIN-N R B 248 R

®2 RIAORMREMAOKFERLERE /mg-L~!

Table 2 Content of the nutrients in Daliaohe estuary and other estuaries in the world/mg-L !

13 [X 15§, NO, -N NH, -N NO; -N TDN-N TN-N PO~ -P TDP-P  TP-P
Ee SR B A 0.43 0.50 3.92 5.96 6.79 0.04 0.07 0.15
IR X 0.58 0.17 3.74 4. 64 5.13 0.03 0.04 0.13
Kk SR B 1.78 0.82 5.26 9.03 9.19 0.08 0.16  0.41
IR X 0.83 0.63 2.87 3.96 3.48 0.06 0.09 0.32
The Humber-Ouse Estuary, UK!'6)  0.014 ~0. 126 0.002 ~9.8 0. 155 ~0. 465
Mississippi River[ 7] 1. 099 0.049 6
Ebro Estuary['®) 0.012 0.0168 2.040 0.186
Hy g 1) 0. 060 0.058 0.021
Py (1 [20] 0.0178 0. 024 0. 685 0.016
ALy 4 0.049 ~0.117 0.061 ~2.818 1.327 ~3.578 0. 029 ~0. 053
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2013 AEFEK M1 (8 H ), AL ] Jgi 1] Bz K {4
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Table 3 Correlation analysis between N, P and salinity in the tidal reach and estuary of the Daliao River
i H NO; -N NH, -N NO; -N TN-N PO3--P TDP-P TP-P
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Table 4  Classification of potential eutrophication levels
T IXAFH ERNR DIN-N/mg-L"! PO}~ -P/mg-1.~! N/P &b
I HEF <0.20 <0.03 8 ~30
I PR IR 0.20 ~0.30 0.03 ~0. 045 8 ~30
m wHER >0.30 >0.045 8 ~30
v, W BR v o 3R 0.20 ~0.30 >30
Ve e S BV A o >0.30 30 ~60
VI, PRI B >0.30 >60
Vy FUBR G P IR 0. 03 ~0. 045 <8
Vi ARG >0. 045 4-8
VI PR AR P 7 >0. 045 <4
£S5 KITABRHARREEAOREBEEEEERILHNGESEDR
Table 5 Historical trend of potential eutrophication in the tidal reach and estuary of the Daliao River
. DIN-N PO~ -P S s .
P ] o ) N/P &1t X S5 4% BRR SCHR
/mg-L /mg-L~!
1992 4E 8 H 0.71 0. 04 35.73 Ve B SRS TEE & B [30]
2002 4E 6 ~9 J 0.21 0.01 50.77 v, BB B 3 [31]
2003 4£9 H 0.31 0. 034 20.31 I~ N FHhEEESR S EERZMN [26]
2007 4£7 H 0.53 0.013 88.91 VI, BRERR GV TEE & [32]
2009 4F7 H 3.42 0. 043 174.36 VI, BERR I TEME = E [33]
2010 4E 4 4.19 0. 053 176. 24 VI, R VR AR 1 B IR [14]
2010 47 H 3.34 0.028 307. 94 VI, BREBR GV TEE & [14]
2010 49 H 3.46 0.032 242.55 VI, BERR I TEME = E [14]
2011 410 A 3.81 0.10 84.36 VI, TR PR e o [34]
2012 4E5 5.88 0.09 144. 67 VI, R T VR AR 1 B IR [34]
2012 4E 8 H 5.52 0. 06 203.71 VI, BRERR GV TEE & B [34]
2013 4£ 8 H 4.69 0. 04 296. 84 VI, BERR I TEME = E EN T
2013 411 A 6.33 0.07 200. 36 VI, TR R P A e o AHFSE
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