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The Characteristics of Spatio-temporal Distribution on Environmental
Factors After Construction of Artificial Structure in the Nakdong
River Estuary

Sang Chol Yoon, Suk Hyun Youn' and Young Sang Suh
Oceanic Climate & Ecology Research Division, NIFS, Busan 46083, Korea
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Abstract — Nakdong River Estuary is affected by the dam, barrage construction and dredge and reclaim worked
artificially. So, we have studied the area input both freshwater and sea water to understand marine environment of
Nakdong River estuary related to the effect of artificial work from 2013 to 2015. As a result, The discharge flow to
the estuary remarkably decreased before barrage construction and the average of salinity at the estuary increased.
So, the brackish water zone reduced under the influence of decreased discharge flow. The major sources of nitrate
and silicate were freshwater, phosphate supplied from bottom and the open sea water. The concentration of phos-
phate and dissolved oxygen (DO) decreased remarkably in spring and summer. we investigated that phosphate in
freshwater was removed under the influence of the estuary dam and phosphate in sea water was removed under the
influence of phytoplankton. The low concentration of DO was due to decomposition of the organic compound by
microorganism after phytoplankton blooms. Generally, the concentrations of chlorophyll-a in summer was higher
than spring and fall. Therefore, the change of ecosystem in Nakdong river estuary was due to decrease of freshwa-
ter influx, the other change is facing because of the barrage.
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Fig. 1. The map of the study site and stations (st.1, 2 :
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Fig. 2. The change of discharge flow from dam in Nakdong river estuary.
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Fig. 3. The distribution of environmental factors in Nakdong river estuary in winter (st.1, 2 :

st.9~11 : site E, st.12~14 : site F).
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Fig. 4. The distribution of environmental factors in Nakdong river estuary in spring (st.1, 2 : site A, st.3, 4 : site B, st.5 : site C, st.6~8 : site D,

st.9~11 : site E, st.12~14 : site F).
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Fig. 5. The distribution of environmental factors in Nakdong river estuary
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Table 1. Person’s Coefficient Correlation of environmental factors in 0.2 uM>phosphate of seawater in the Nakdong river estuary (Temp:
Temperature (°C), Sal.: Salinity, DO: Dissolved Oxygen (mL-L", Nitrate, Phosphate, Silicate: uM)

Temp. Sal. DO Nitrate Phosphate Silicate
Temp. 1 0.557" - -0.687" - -0.560™
Sal. 1 - 0.861" -0.435™ -0.744™
DO 1 - - -0.423"
Nitrate 1 0.452" 0.844™
Phosphate 1 -
Silicate 1
%% = e Uil F 95409 20 umB ot & EFAES] A= %1 S7Vehs 212 i Ee Bl vhge] 4
45 pmB.TH A EE7=E (nano phytoplankton)®] 55 i?ﬁﬂ H& rotaL AN, skl IS B wWhE 50
aws}aiu}. 7 TR AT B Q1%aad) BT L ARIYIE ) AR 20102 48] UEel 2O B
FA 7V =31 FAle @A JERsTE EA419) =2 AEERA AUkSin ef al.[2005]).
o] PEFE FAGN WS 2 FL3t BTN FE AR RRBAL) s G A dead] FEE T 5]
AFAIRIe] T7FP] Wil s J&%%E}(Sm et al.[2005]). WP (1 14.1 mg LYol B3 (9.5 mg-L el vl8)] =2 F5E L}
o= Sl 71 =2 it FEE BT FAl W Bt % °ﬂ et = EAE Alelehd x5l vls Aol
BEE BT 2L A7)E TR 2 ATl naE  REA0 BEr) 5 B4 uelth v olgd vk ¥
AEESES] FEHE A S, A L SIS Mol 30 g A9U0R A 439 A A0 I NAE H°
2 AF4A3 et 2ol E KA THChung ef al[2000]; Chung and 232 Azt
Youn[2013]). ©]2]3F Q12 FAF A]7] Slol e AEEFAE] F & Ardael APl FARE AR IS vlashd, B3
23t 7)) o) e8] vt Y] olth 3,5 ¢ WA /MO GRS FU1SHE 23 Holt ghuuiol Wk,
2220 T3 20 pm ©13] HEBFAES Vol Ao] WFo] QUL QL AL it L)1 AFAea] S PAehs AFS 7
] (Chung et al.[2000]), FA|Z & FFA-goll tigh 20 um ©J3k2]  QABIATH Table 2). Uit A7} 74k 114298 fHAE S ‘;‘ k)
NEEFAEY GBh-ad] |olml BAL AN 60% 8 FFOE ATAE F7he} T WRF) AAR TR TR
RaL, EANE 67%, Tl 78%= HERNSIE. FA0l 8k~ 5 ofok & o] a5 ArelA FrEARl FAE ] A=
o mRE Ao mE sk Wshs sAlet Al Az AEs o] STk Wi o® dEth(Morris er al[1981]). o]#§ A
o AASHE A Bl W] spele 7P Slslel 98 The A P sl SR A F QAL Q1) sk vk
oA o B2 LpehfQltt. sFEolA 71 W oA A8 o= A UXEF3] 2™ (Chen[2000]; Shin and Yoon[2011]),
Table 2. Comparison of averages of environmental factors at surface in the Nakdong river estuary (Sal.: Salinity)
Year sal. DO(mL-L") NH-N(@uM) NO,N(uM) PO,-P(uM) Si(OH),-Si(uM) Chla(ug-L") SS(mg-L") Site Res.
1983.08-"84.07 9.33 - 98.57 128.36 1.94 97.68 - - A 2
1996.09-°97.08 0.46 5.61 31.07 42.71 1.65 - 47.86 - A 4
2013-2015 0.27 6.15 7.12 123.99 0.32 29.98 19.05 7.11 A 6
1970.02-70.12 12.36 7.9 3.65 25.24 1.27 66.70 - - B 1
1983.08-"84.07 18.56 - 34.71 68.07 1.52 64.86 - - B 2
1994.12-°96.12 20.11 5.67 60.00 72.36 0.84 - 10.57 - B 3
2013-2015 16.33 5.79 6.42 67.99 0.50 23.17 6.78 11.45 B 6
1983.08-"84.07 23.17 - 28.50 63.71 1.23 53.79 - - C 2
1994.12-°96.12 25.79 5.32 25.79 31.64 0.68 - 6.95 - C 3
2013-2015 20.49 5.61 6.32 57.21 0.54 22.36 4.28 11.47 C 6
1983.08-"84.07 28.37 - 8.36 47.50 0.45 41.65 - - D 2
2011-2013 29.88 6.31 2.70 27.20 0.53 16.64 - - D 5
2013-2015 30.59 5.59 2.42 17.57 0.35 13.59 3.91 13.41 D 6
2013-2015 32.00 5.47 1.82 22.47 0.33 12.49 3.84 14.98 E 6
1983.08-"84.07 25.08 - 17.00 35.71 1.13 50.64 - - F 2
1996.09-’97.08 17.33 4.50 14.86 15.93 1.55 - 16.71 - F 4
2013-2015 26.83 4.94 10.31 32.73 0.89 27.91 5.31 16.81 F 6

1: Choe and Chung[1972], 2: Kim ef a/.[1984], 3: Shin et al.[1998], 4: Kim and Lee[1998], 5: Kwon ef al.[2013], 6: This study
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