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The Effect of Tidal Cycle and River Runoff on the Dynamic
of Nutrients in Keum river estuary

Jong-Gu Kim and Hoon Kang
Dep't Civil and Environmental Engineering of Kunsan National University. Kunsan 573702, Korea
(Manuscript received 21 January, 2002; accepted 18 June, 2002)

This study was to evaluate the impact of river runoff and salt intrusion by tide on nutrient balance of estuary
during a complete tidal cycle. 24 hours time series survey was carried out during a spring tide July 2001 on a
tidal estuary in the Keum river. Three stations(A,B,C) were set along a transect line of about 10km, which
linked the lower part of estuary dyke to the subtidal zone. Surface water was sampled simultaneously at each
station every hours for the determination of nutrients. Water temperature, pH and dissolved oxygen were
measured in situ. Riverine input of silicate and nitrate during ebb tide significantly increased the concentration of
all stations. Conversely, during high tide, nutrient concentration were lowered by the mixing of fresh water with
sea water. Ammonium nitrogen concentration were higher at intertidal zone(Stn.B) due to sewage inflow to
Kyeongpo stream and ammonium release under anaerobic conditions. Also, these results was discussed as a
biological component that influences the processes of nutrient regeneration within the estuary. Best correlations
were found at lower part of estuary dyke(Stn.A) for salinity against DIN(Y=0.121 Sal.+4.97, r2=0.956) and
silicate(Y=0.040 Sal.+2.62, r2=0.785). But no significant correlation was found between salinity and ammonium.
Unbalanced elemental ratioN/P, Si/N and Si/P) depended significantly on the import of nutrients (silicate &
nitrate nitrogen) from river and stream. The effect of the tidal cycle and river runoff is important that in
determining the extend of the variations in nutrient concentrations at all station.

Key words : Tidal estuary, river runoff, nutrient regeneration, element ratio
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TN FYE AT i 24 2 d5F5E 9
A 0 N Table 1. Range and mean "values of water quality
b _.i\:;f\] ' item for Kuem River Estuary
;‘3\ 36.05N nu@ﬁvé’ . ;_; eJIJ o Station St A St B St C
5 Temp |Range| 257~209 25~ 28 27~ %8
3 (C) | Mean | 271 22 U7
é’, 36.00N g |Reme 11~ 7% 681~ 762 74~ 78
3 Mean 732 739 77
Sal  |Range {013 ~ 1701 115 ~ 1839 1822~2563
w50 G | Mean 78 1216 22.26
DO |Range| 404~841  449~551  414~828
(mg/L) | Meane 534 493 585
126.45E 126 558 126.65E 126.75€ 1SS | Range| 165~190  265~2085  164~268
Longitude( degree ) (mg/L) | Mean 190 285 268
Fig. 1. Study area and location of the sampling station CoD |Range| 458~1091  384~2032  63~1624
along tidal estuary. (mg/L) | Mean | 716 1344 1163
0a 2xms NH/-N |Range| 063~1358 0873~773 0242~1.115
Am:/‘izj okt ATZAA AN w = me/L) | Mean 108 Lom 0758
e _H?% geBAEN T B a4 3 NO,-N | Range | 0112~0248  ND~ 02% 0023~0.103
AR P, (mg/L) | Mean 01% 0153 0.061
FEL BALEAR dFM ZHsYm, F — ' :
& 912727 (Digi-Auto 3G, Japan)E ©] L5t o NOy-N | Range | 1619~3922  0106~38t  0.008~3.787
W, 52025 E (H)E pH meterMP - 220K)8 9 | Men| 279 2011 1158
A&t EAsgTh &E4 A (dissolved oxygen) DIN  |Range| 266-5044 1677~784 083~-4789
= 922-oA =Y E F(winkler-azide natrium) e/ | Mean | 4014 3838 1977
MR o7 ZAe9 1 H5-84(suspended solid)& PO -p | Range | 0043~0.135 0046~0259 0.024~0.069
FE AR GF/OE ol 43te] g IFTFE o (mg/L) | Mean | 007 0074 0.046
I AzS FAAR 2Asgoen AL Si0,-Si | Range| 1653~2701 14%~3719 081~05%5
@ (chemical oxygen demand)& €7}elA 374k (mg/L) | Mean 231 2022 1231
LEHORE ZAAY YL FEA YR Yok Chla | Range | 2858~21559 0512~13304 0004~18674
(NHs'-N)+ Indophenol® .2, o}&2A A (NO; -N) (mg/m’) | Mean 9878 49 3985
< NEDH o2, HAE2(NO; -N)& Cd-Cu 4%
o% ZAFAT AMA(POS-P) obAIEEA =2 Tuple 10] JERNAL. E3 ZAA 7 Bote] z
MO, FAAEIO-SHE Ta-EdBdY FAY  dwso R 20 Yum, 2AA7] A3
o= W4 Ay 2223 alChlorophyll a) 7 o=xy%e Fig. 3¢ JeEhigo
5 E& Strickland & Parsong™ o2 A Fatgich. ZA|7E Boke] ZAMEL A mzAQl 1640
24. FHAA E4 Alarato] A A zAQl 224 418l 10icm® 3L, 31at
FAARZEY] AH B A EA (correlation analysis) ZA7F 044 298 683cmol At EAFEC S
& Bolol £YAARNS BAE A4S, SAAn o FEE PFIAEE DAz AAE 074 ~
7ol BAYLS AR & S0 wE =24 gy 084 Aole WHE AlFste] 1047 FEE @
SHATh ZAARE ol ¥ A gy pae  HTHFg 2.
S1stel SPSSwin 758 AHgstel guyae 4 EAANHCIML e dFe depa] 5dtod
s ZAANEE AFE BB ZFe HEe Auugy
ov 69 T A4 7€ 19 o dmme] FE
3. Ay 9 3% dotou, O 9L A4 He AR ATHUY
31 %3 W% 54 Awgs 54
w7t 3 Al g 2447 A&aE Axn T At 9 gz At g gkg ytop AW
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Fig. 2. Spring-tide cycle during the 24 hours survey Fig. 3. Precipitation recorded during June 15 ~ July
of July 6~7, 2001. 15, 2001.
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Fig. 4. Time series variation of water temperature at Fig. 5. Time series variation of salinity at each
each station. station.
£ 54¢ 2 dehix 99, AECAAE 24 HQ zAselA plY wEE 44 ve 5 Ao
o] FgL ved AZF N A 5 & 21D, AME pHY MWFEL JHANA 7.11~755(H
€ Uehlle 23S BAY. AMEZE S54dA o 7.32), AAHBIA 681~762(FF 7.39), AACe]
Mol 52 F2EXE BAL AAFEAZAN A 74~78(HTF 712 Yeh glo] gurHel A
W 482 uehiAthFig. 4) ¢ vehia Ak 2du AR AFH 4}
T EAL EdE AAR] HE AHE A AEBY 2040 705ty we pH§ Hoj o
He2 AFANAM 013~1701psu(FT 784psw), A AFA gFe SFf9e] UL AE ¢ F A3,
B A 1.15~183%su(H+ 1216psu), XAHCAA B3] AHANA 08AFE pHIF 78207 Wojx
1822~2563psu(A T 2226psu)2 UEIGTH G = AL B $ A o= dFEE FEA) s
&2 AABA 20416l X HAA 08A] o] %o & JdFoz BAATI(Fig. 6).
FHUS YFon R/ B Wole B §EAAE oHFY A L Al 2P A
of #HET 53] TR FEATCR A9 G 2 bl £ TYRAL Ushlls 32 AxRA
2o Zhe AHGAANA 08A 4% A28 HY AdE HEE AHANA 404~84Img/1(H 534
i, AH¥B 1 M o 1AZE A 09A1e 228 B mg/l), A%BoIA 449~551mg/L(BH 493mg/L) A
oo, AFCAME of 3A3F Fol Zaste 4FS  HCIM 414~828mg/L(HF 58mg/L)E e
YEY] g5 71 o s XHBY CAA 212t 1 2 Udgod, B3] A ABoA e ¥E2 Ry
AlZva 341749 |ag t1me°] A A HFig. 5). ol A B F4HA] *2%%0}—1—7} 4 ]T‘E AEA
WAooz 4 pH 8 F29 of dBHS I FFETFI AXEL Qo] oA FFS W)
7EX SRR dFgdoz A 1wyt A oy To2 #aEch(Fig. 7).
oqlgkelut Wwtel s wee) gEon U
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Fig. 9. Time series variation of TSS concentration at
each station.

165~19.0mg/L(FE T 56.9mg/L), A ZABlA 265~
208.5mg/L(H o 79.0mg/L), X-ECNA 16.4~268.0
mg/L(F T 91.3mg/L)E YEhR L AT sFF5el
A 94?5]13 g 22 FEE VERSI T, AFHC
A ARGl 3 JTL A = NG B 4 9l
‘1}. °]"C‘ FrETEY sFRdel AAE o
] ol A 11 oA o] AFFo 27 JgFo=
27 A Frsg e Y )1} & A]
UTHFig. 9).
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Percentage of Nitrogen(%)

StA
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m— NH,-N NO,-N === NO;-N
Fig. 12. Proportion of ammonia, nitrate and nitrite
nitrogen at each station.
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ME AF HHEY & 2 AR e o
e Wt AFEY dFS 23, AFANA 26
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4789(H+ 1977mg/L)E el glof &7e o
g Wol e AHANMA A gz, dHgd
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Fig. 11. Time series variation of DIN concentration

at each station.
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2 Yo AQFerE AMNA L9 Hiw
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7 oF M4%E 2 AFETG A Jelhusd
FH Ay F9UF% AF HAENNY 45
olAA B&d o3l Zoz SdE v A
Axe 2549 JdFe wE AHANAM MY =
H-8-S JEeRA,

|-EF71902(DIP) DIN3Y g7 YA &2 A8k
Azt 2hgele Fagh dUdde vz TA F
o x50l e FAAASY AE HHYEY &
Zo] F wAdott? AP WEL By, AHA
oA 0.043~0.135mg/L(HF 0.070 mg/L), A 4Bel
Al 0.046~0.259mg/L(BT 0074mg/L), AHCAA
0.024~0.059mg/L(B 7 0046mg/L)E ez,

EF7 A2 A AEE BAY 53] o3
AEsl4e] Qs we A ABY 2040 A3 =
F=E YEIT A7t 52
g E2g vx WiE UehyA @
frA sk A A cHFig. 13).
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Fig. 13. Time series variation of DIP concentration at Fig. 14. Time series variation of Silicate concentration
each station. at each station.
32. QA ke AE A Al AEAAE B, AH A BolA g
AT ol FIEFY s 8 o E iz BFsln ofF & AuAS A
A& Hotaty] Yot FLEFY BEFEZAA 4 T oy, 938 @5 e AA W= A
3o #AF Fig. 1591 Jehigich ColA r’=-0499% A& A, Bol ulste] =& AMp
FEGTS A AFEA aHEZe dER AL By ols UA-29 A5 zgo] e &
o] 9 HUBAE Jehlln Jich Aadate 4 st AL g ATAY Q0dY 2 4Fd
HHAE B9 AY AAAA o AHAAE Y BEH FIE a9 msAE #A7 glon,
WAL, AdAe A4 AdA (NOstNOp)=-0.141 FHEFEoA adde] wwrt Frstn 9=
Salinity + 407, *=-09772 7}4 $& 4A4L B Z4E Pasie g5r) 2u =Y a8 3zt
A, AA Bel A r=-0673, A ColA r=-0014 & &FolA t& Pasitn vuPede dxsn
E YUY dubdo® o A v A eskth B Aol Ay R An
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@ ABgds Bed & e BFesade 98 sxvt 2A"gE
gdryotdiste] A#HAAE A Yex ¢ Hast g5 g 1 ddozAE g e
stom 53] Y BAlA r*=-03019] %<& AoAH A3 9@ AA, g2 o 3 2 g
& Btk ol grYotdart Fo2RE Fds  F zEn (R, 9E 2 Asiadaly
© ARG R ddelt R o8 3718 F)ol e FF - @35 Ao] o daA U
g uistel, SA] HEBANL BARAN B AF 5W FAY PGeld @EAe) Fnel
ARLT Gr1A 2hA0AME AAdA Fgdte #AQle] A AT ANG FEE HAEE A
A0 g £ gl 2 A9ERd 9% 5 - 2% Py s|AFn
A stel AR AE ANET o] 99 4B dPa g
¥AE dehln glow, 4 %}13%7“% A4 33 7tz slalakEa odorele) #a
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