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Salinity Distribution and Ecological Environment of Han River Estuary

A*
T

Gyung Soo Park

.. Abstract ::

Water quality and ecological environment in the Han River estuary was analyzed using the long—
term water quality monitoring data from National Fisheries Research and Development Institute
(NFRDI) and the existing data collected in this area. Based on the salinity distribution and changes of
current direction in the lower Han River and its estuary, boundaries of the estuary were identified
and also, distribution patterns of the phyto— and zooplankton, benthos, ichthyoplankton and fish
were discussed related with the salinity changes in the macrotidal subestuary of Han River. Seasonal
and spatial distribution of salinity suggested that the direct impact of freshwater be limited to the
Incheon North Harbour all the year round and even extended to the southern area of Gyunggi Bay
near Palmi island during limited time, usually in summer. Upper limit of salt water intrusion through
the Han River is likely to be Singok underwater dam located Gimpo, Gyunggi Province, and normally
limited to much lower part of the river, Jeonryuri, Gimpo. Biological boundaries of the Han River
estuary exceeded the physical boundaries based on the salinity distribution. Many estuarine species in
plankton and fish were found at the totally freshwater or saltwater depending on the seasons and
tidal cycles. Some estuarine ichthyoplanktons showed extremely limited distributions in the estuary
whereas adult fish revealed wide ranges of salinity adaptation. Critical environmental issues in the
Han River estuary and its drainage basin are likely to be 1) pressure on development—promoted
district for new town in the drainage area of the estuary, 2) reduction of tidal flat by reclamation, 3)
pollutant input through river from municipal sewages and industrial wastes, and 4) ecological barrier
between river and terrestrial systems by the military wire fence and riverside road.

Keywords : salinity distribution, Han River estuary, biological distribution, water quality,
environmental issues
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Fig. 2. Hourly variation of salinity in Gimpo and Ganghwa, Han River estuary in June,
2001(redrawn based on ZS
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Table 1. Monthly variation of water quality parameters as a mean of 16 stations in the Gyunggi

bay in 2002
N [ temwi‘izzure salinity| DO COD | DIN | DIP SS | chlorophyll
¥ P(OC) (psw) | P (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (ug/L)
Feb |Surface 2.4 30,91 | 7.91 | 10.06 | 1.69 | 0.453 | 0.029 | 57.3 1.46
Bottom 2.7 30.88 | 7.94 | 10,10 | 1.88 | 0.402 | 0.030 - -
May |Surface 13.3 30.05 7.99 8.67 1.63 0.392 | 0.022 51.9 1.73
Bottom 12.8 30.80 | 8.04 | 8.62 1.41 | 0.328 | 0.021 - -
Aug |Surface 25.1 26.87 | 7.91 | 6.43 1.55 | 0.624 | 0.029 | 22.7 3.99
Bottom 24.5 27.72 | 7.89 | 6.12 1.48 | 0.537 | 0.031 - -
Nov |Surface 14.0 30.08 7.93 7.17 1.15 0.631 0.042 57.6 1.58
Bottom 14.1 3012 | 7.96 | 7.08 111 | 0,444 | 0.045 - -
a5
Osurface @ bottom
a0
ey
= 5 |- A H-1 -
b
20
18
1 2 3 4 5 & 7 8 9 10 11 12 13 14 15 18

stations

Fig. 4. Annual mean salinities by stations in the Han River estuary and Gyunggi bay from 2000
through 2002.
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Fig. 5. Annual mean salinities by stations in the Han River estuary and Gyunggi bay in summer

2000-2002.
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Table 2. Heavy metal concentrations in the Han River and its estuary

metals ranges(ppb) | survey time locations reference
1995/6,7,10 o
_ LI — ol s =
ND-2.4 1996/1.5.6 Bam Is.—~Anyangcheon @943 5, 1997)
ND-100.0 1977/5-12 _
: alds 1y : a0 =
cadmium | (mean0.0) | 1978/1-5 Paldang Br.~Haengju Br. | (8¢5 %, 1979)
0.227+0.170 | 1978-1979 Haengju Br. (Nakane®} Hong, 1983)
18.0+3.7 1980/10 Haengju Br. (FASY ’8‘—(}5 1983)
0.078 2002/2 Ganghwa Is. A A} (v 2k 3
1995/6,7,10 o
_ s _ 33 =
19.5-140.0 1996/1.5.6 Bam Is.—Anyangcheon (&93 5, 1997)
89.0-682.0 | 1977/5-12 _
: . . . _ : FTho =
zine (mean 226.0) | 1978/1-5 Paldang Br.-Haengju Br. (F=9 5, 1979)
53.87+£41.19 | 1978-1979 Haengju Br. (Nakane®} Hong, 1983)
10.69 2002/2 Ganghwa Is. A (] 3E)
1995/6,7,10 o
— * — slals] =
2.2-36.1 1996/1.5.6 Bam Is.—Anyangcheon (8t 3] 5, 1997)
1.0-67.0 1977/5-12 _
. . _ ; Frho = ¢
lead (mean 65.0) | 1978/1-5 Paldang Br.—Haengju Br. (4% 5, 1979
26.93+17.04 | 1978-1979 Haengju Br. (Nakane®} Hong, 1983)
0.40 2002/2 Ganghwa Is. A A (W AE)
7.0-546.0 1977/5-12
. . B . sro =
(mean 65.0) | 1978/15 Paldang Br.—Haengju Br. ( 5, 1979)
copper 40.00+5.4 | 1980/10 Haengju Br. (FART =3, 1983)
19.34+15.07 | 1978-1979 Haengju Br. (Nakane®} Hong, 1983)
1.59 2002/2 Ganghwa Is. A A} (1] RE3E)
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Fig. 11. Long—term trends of phytoplankton species diversity indices(H") in the Gyunggi
bay(data from Plankton Lab of Inha University)
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