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Organic Carbon Budget during Rainy and Dry Period in Paldang Reservoir. Park, Hae -
Kyung*, U-Hee Lee and Dong-Il Jung (Han river Environment Research Laboratory, #627,
Yangsu -ri, Yangseo -myon, Yangpyung —gun, Kyunggi-do, Rep. of Korea)

The Primary production and budget of organic carbon at rainy and dry period was
surveyed to evaluate the contribution of primary production in Paldang Reservoir.
Primary productivity of phytoplankton showed remarkable differences depending on
sampling dates and sites, ranged from 110 to 2,701 mgC m2day ™. In the rainy period
of April and August when there had been frequent rainfall resulting short hydraulic
retention time and low algal biomass in Paldang Reservoir, autochthonous organic
carbon occupied very low ratio, forming approximately 7 percent of total inflow of
organic carbon. However in June when it almost never rained and dominant algal
species changed from diatoms to green algae and small flagellates, autochthonous
organic carbon from primary productivity of phytoplankton formed 29 percent of

total inflow of organic carbon.
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Fig. 1. Map of sampling sites.
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Table 1. Environmental parameters of each sampling date
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Sites within lake

Sites of inflow rivers
Dam outflow

Month Items - - -
D1 S1 N1 K1 Si Ni Ki
Water temperature (°C) 19.6 144 143 156 143 129 145 13.8
pH 7.7 7.7 7.6 71 7.1 7.4 7.1 8.0
Apr SD (m) 0.9 0.5 1.8 14 0.7 20 NT NT
' Sum of rainfall (mm) 59 (at Paldang dam)
Efflux (m®sec™) 896.0 (for a week off and on)
Hydraulic retention time (day) 3.4 (for a week off and on)
Water temperature (°C) 209 201 187 231 183 17.8 231 19.7
pH 8.3 8.5 6.9 8.1 7.9 6.9 8.1 7.9
Jun SD (m) 1.4 1.2 1.8 0.7 1.3 2.2 NT NT
’ Sum of rainfall (mm) 2.5 (at Paldang dam)
Efflux (m3sec™) 449.5 (for a week off and on)
Hydraulic retention time (day) 6.3 (for a week off and on)
Water temperature (°C) 235 228 234 257 212 232 242 22.9
pH 7.2 7.4 7.0 7.6 7.3 6.3 7.5 7.0
SD (m) 0.9 0.6 1.3 0.8 0.5 1.7 NT NT
Aug.

Sum of rainfall (mm)
Efflux (m®sec™)
Hydraulic retention time (day)

73 (at Paldang dam)
1554.0 (for a week off and on)
2.3 (for a week off and on)

NT : not tested
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Table 2. Chemical and biological water quality parameters at the study sites

Sites within lake Sites of inflow rivers

Month  Items Dam outflow
D1 S1 N1 K1 Si Ni Ki
TP(mgL™) 0.081 0.072 0.027 0.186 0.061 0.027 0.217 0.053
POs,-P(mgL™) 0.037 0.033 0.006 0.130 0.057 0.005 0.182 0.036
TN(mgL™) 3.940 3.149 2.229 4.808 3.229 2022 5.124 2.570
NOs-N (mg L’l) 2713 2551 1.671 3.630 2.635 1.482 3.456 2.044
Apr. NH4-N (mg L’l) 0.496 0.137 0.150 0.777 0.142 0.189 1.055 0.164
TOC (mgCL™) 4246 3.464 2474 2113 3.649 2.601 2.887 3.471
SS(mgL™) 6.2 NT NT  NT NT NT NT NT
Chl. a(mgm™) 20.4 8.5 64 122 7.7 69 18.6 15.1
Dominant algal Cyclotella spp. (Bacillariophceae, 1,870~ 14,440 cellsmL ™),
species Cryptomonas spp. (Cryptophyceae, 120~ 2,840 cells mL ™)
TP(mgL™) 0.130 0.035 0.024 0.270 0.081 0.039 0.519 0.043
POs,-P(mgL™) 0.006 0.004 0.002 0.102 0.006 0.005 0.084 0.006
TN(mgL™) 2.164 2565 1.695 3.390 2.601 1.648 5.861 2.052
NOs-N (mg L’l) 1.304 0.582 0.521 1.303 0.614 1.038 0.713 0.591
Jun NH,-N(mgL™) 0.027 0.020 0.026 0.116 0.039 0.024 0.288 0.035
’ TOC(mgCL™) 2.308 1.709 1.470 3.834 1.612 1.467 6.069 1.621
SS(mgL™) 4.2 7.8 281 6.8 8.5 1.8 205 6.0
Chl. a(mgm™) 284 36.9 9.1 97.6 20.7 72 2417 17.7
. Coleastrum spp.(Chlorophyceae, 600~ 14,060 cellsmL™)
Dominant algal Cyclotella spp.(Bacillariophyceae, 240~ 8,880 cells mL™)
Species Cryptomonas spp.(Cryptophyceae, 565~ 3,120 cells mL™)
TP (mg LY 0.041 0.100 0.113 0.204 0.072 0.033 0.160 0.078
PO4,-P(mgL™) 0.015 0.056 0.000 0.056 0.020 0.003 0.092 0.023
TN (mg L’l) 2.299 5452 1781 4236 2.235 1.631 3.620 2.393
Aug NO3s;-N (mg L’l) 1.762 1.826 1.255 2.647 1.772 1.274 3.524 1.924
' NH,-N(mgL™) 0.013 0.017 0.009 0.572 0.010 0.019 0.812 0.003
TOC (mgCL™) 2.154 1.937 1.825 2.787 1.937 2.041 3.381 2.425
SS(mgL™) 11.2 5.0 9.1 148 218 6.7 1.2 27.7
Chl. a(mg m’3) 9.3 128 131 61.1 4.7 9.7 15.2 7.8

Dominant algal
species

Aulacoseira spp., Cyclotella spp. (Bacillariophyceae, 1,810~ 5, 660 cellsmL™)

Cryptomonas spp. (Cryptophyceae, 780~ 1,840 cells mL ™)

ND : not detected

Table 3. Relationship between chlorophyll a concentra-
tion and water quality parameters

Water quality parameters Corrlation coefficient (R?) with chl. a

Bgieh B4 24 7

TP
PO,-P
TN
NO3-N
ToC

A7 AR Gep ol S3A-3= e 2717
27) (0, Pmax/1K)= 1.260~16.756 gCm 2gChl ' E*2] ¥
AE Bolom, ¥ Fmellr] 4
=% Jehhs A8 A4 (B)= 0.000~2.890 gC m? ARAQ dajek

gChITE ! ¥912 nodu. Aol 22 Acksor] =A}

g wpel] @2 o= 1~30gCm?gChl
A] 849 Alo]el] 0.001~0.19gCm ?gChl

TE B 4%l
TETY WEES

$l 2717127 (@)% B4

0.5844 AT B AEEFIEY B Sxol o3 WtEE
83?% g (Kim and Kim, 1989), %7]7]&7] P ow 9=
0.0135 49 FFEAC o AAHE Aoz odHA gle
0.1851 v (3}, 1996) FA|el = ol 23}e] = el

o Fel] el A 2] Hle] A7, ¥l e] AL 4

£A4) 5ol Fo3H 2g3sb =3t A w3} 5o

7 eqlel] o3t J3FE IA H Ho= dux 9dk

A2cfsol Wl FFso] WEFo| wlwA A How

2T BA A Hol A}37} fpale] kA9 E3t=7] ol
H3tel] o3 HEEFIES A&



2271 % B4l

Table 4. Primary productivity and photosynthetic-irra-
diance model parameters in survey sites; AN is
assimilation number (gC gChl™* hr™), k is ex-
tinction coefficient (m™), a is initial slope of P-1
curve (gCm 2 gChl'* E™Y), B is photoinhibition
coefficient (qCm™2 gChlI*E™)

Parameter Productivity

_ z AN a

Month Sites (mgCm2day ™) B
D1 420 20 235 4.205 0.069
Apr. S1 219 34 269 5.202 0.000
N1 110 09 096 1574 0.115
K1 2701 1.3 11.94 16.756 1.404
D1 788 1.2 1.34 1980 0.137
Jun. S1 1730 1.4 493 5570 1.120
N1 202 0.9 1852 1.260 0.000
K1 1296 2.4 5.62 2.070 0.000
D1 205 2.0 8.827 3.347 1.351
Sep S1 313 2.8 6.85 6.850 0.000
" N1 381 1.3 3.153 3.216 0.000
K1 1069 2.1 4412 4.412 2.890
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Fig. 2. Relationship between primary productivity and water quality parameters.
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Table 5. Organic matter budget in Paldang Reservoir (nu-
mbers in the parenthesis are in percentage of total
inflow and outflow of organic carbon)

G
: Survey time Apr. Jun. Aug.
Source of organic carbon
265 84 250
Allochthonous g4 4os) (65.6%) (81.4%)
Inflow of Autochthonous 16 37 14
organic carbon (by phytoplankton) (5.1%) (28.9%) (4.6%)
(tonCday*) Autochthonous 7 7 7
(by aquatic plants)  (2.20%) (5.5%) (2.3%)
Resuspended from 26 _ 36
sediment (8.3%) (11.7%)
Total inflow 314 128 307

283 77 285
(90.1%) (60.1%) (92.8%)

Decomposition (res- 31 28 22

Effluent

Outflow of
organic carbon

(tonC day %) piration) in lake (9.9%) (21.9%) (7.2%)
. . 23
Sedimentation (18.0%)
Total inflow 314 128 307
AN+ A7} = 2 EA- 27} = 26tonCday* (A} 3)

2AIZ=AL

84 tonC day * (£]3---31)+44 tonC day * (W] 5 AH) 4 7))
AR = 77 tonC day ' () +28 tonC day * (ZH &
)+ 327 = HA7k-A 1A} = 23tonCday ™ (A 4)

KpNEIN
250 tonC day * (£ %-8-3])+21 tonC day * (W EA 4D+
AMBA} = 285 tonC day * (45F)+22 tonC day ™ (ZW] &

&)+ 27 = A 32F-77}) = 36tonCday ! (A1 5)
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