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Abstract

To examine the characteristics of the nutrient release from the sediments in two reservoirs, Lake Paldang and Lake
Cheungpyeung, we analyzed physical and chemical properties of the sediments and calculated the nutrient release rates from
the sediments. The particle properties of sediments in Lake Paldang changed from silt to sand after summer rainy season,
especially in the water area of the Kyeungan River where the water depth was shallow and the width of river was narrow. The
sediments in Lake Cheungpyeung had higher contents of silt and clay than in Lake Paldang, and the particle size was not
much different before and after rainfall. The release rates of nutrients in two lakes varied with the kind of nutrients and the
season. The release rates of DTN and NH;-N in Lake Paldang were faster in spring than autumn. But the Lake
Cheungpyeung showed similar values of release rates before and after summer rainy season. NOz-N and phosphorous were
not released from sediments or were absorbed into sediments al the time in two lakes. Compared with other lakes, the
sediments of two lakes consisted of bigger particles and had a lower organic matters content than other lake-type reservoirs.
Due to the short hydraulic retention time and no stratification throughout the year in Lake Paldang and Lake Cheungpyeung,
the release rates of nutrients from sediment in these reservoirs were lower than other lakes and this seems to be a typical

characteristic of river-type reservoirs.
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Fig. 1. The map of study site.
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Fig. 2. The equipment of nutrient release experiment.
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for nutrients release experiment

Table 1. Ignition loss and composition of sediments used

Ignition Composition of sediment (%)
Site | Month loss Clay Silt Sand
(%) (<2¢m) (2-63¢m) | (63m-2mm)
Apr 74 3.9 511 45.0
Jdun 6.2 4.6 66.8 28.6
PD-L1
Sep 5.2 2.7 574 40.0
Nov 55 30 56.8 40.2
Apr 74 5.4 74.8 19.8
Jun 29 4.2 70.2 25.6
PD-L2
Sep 45 43 572 385
Nov 5.6 3.7 59.2 371
Apr 6.3 35 63.4 331
Jdun 5.7 3.7 62.7 33.6
PD-L3
Sep 6.7 31 56.3 40.6
Nov 5.7 3.4 49.9 46.7
Apr 7.6 4.0 76.7 19.3
Jun 52 4.0 70.6 254
PD-L4
Sep 4.0 16 249 735
Nov 18 16 25.0 734
Apr 6.6 55 76.2 29.3
Jun 6.9 7.2 67.9 24.9
CP-L1
Sep 6.8 5.2 63.8 31.0
Nov 8.7 5.2 66.8 28.0
Apr 11.2 6.3 63.9 29.8
Jun 116 6.1 76.8 17.1
CP-L2
Sep 11.0 5.0 68.6 264
Nov 11.0 5.7 712 231
Apr 0.7 0.7 8.5 90.8
Jdun 0.8 24 20.9 76.7
CP-L3
Sep - -
Nov - -
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Table 2. Mean nutrients concentration (mg/L) of pore waters in sediments. The vaues are means + SD.

Site

Month

Content of nutrients in pore water

DTN’ NH,'-N DTP" PO.*-P
Apr 10.839£0.457 8.442+0.166 0.086+0.000 0.022+0.001
D1 Jun 6.267+0.257 4.265:0.157 0.023+0.000 0.008+0.000
Sep 2.545+0.081 1.458+0.100 0.042+0.000 0.031+0.000
Nov 2.066+0.002 0.456+0.052 0.039:+0.000 0.016+0.000
Apr 1.642+0.197 0.022+0.001 0.113+0.000 0.024+0.000
Jun 3.039£0.301 0.765+0.103 0.021+0.001 0.0040.000
PD-L2 Sep 7.506+0.219 5.209+0.145 0.1330.000 0.119:0.000
Nov 6.128+0.112 2.969+0.145 0.180+0.001 0.150+0.001
Apr 0.863:0.114 0.507+0.087 0.113+0.001 0.0060.000
oD.L3 Jun 1.904+0.020 0.877+0.145 0.016+0.000 0.004:0.000
Sep 4.7510.147 3.3870.097 0.021+0.000 0.013+0.000
Nov 2.280+0.056 0.855+0.037 0.085:0.004 0.030+0.001
Apr 26.944+0.271 24.062+4.035 0.105:0.001 0.007+0.000
oD-L4 Jun 14.068+0.985 12.509+0.286 0.037+0.000 0.009+0.001
Sep - - - -
Nov 4.478+0.028 1.622+0.247 0.062+0.004 0.021+0.001
Apr 2.0910.175 1.754+0.066 0.075:0.001 0.010+0.000
P Jun 6.391+0.238 3.684+0.203 0.020+0.000 0.006+0.000
Sep 11.476£0.625 7.834+0.413 0.016+0.001 0.014:0.000
Nov 11.24740.112 8.257+0.249 0.028+0.001 0.007+0.001
Apr 6.839+0.028 6.327+0.041 0.128+0.003 0.006+0.000
Jun 8.825+0.236 6.109+0.103 0.0740.000 0.009+0.001
ChL2 Sep 12.324+0.161 8.394+0.107 0.089:0.000 0.023:0.000
Nov 10.578+0.009 5.552+0.141 0.138+0.004 0.026+0.000
Apr - -
CP-L3 un - :
Sep - -
Nov - -

* Dissolved total nitrogen, ** Dissolved total phosphorus
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Fig. 3. Daily variation of nitrogen release rates from sediment in Lake Paldang and Lake Cheungpyeung in June 2008.
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Table 3. Release rates (mg/mzlday) of nitrogen and phosphorus from sediments in Lake Paldang and Lake Cheungpyeung. The
values are means + SD.

. Release rate of nutrients from sediment
Site Month T m - = =

DTN NHs -N NOz-N DTP PO;”-P

Apr 46.8+14.6 71.0£18.3 -17.1£3.0 -5.9+0.5 -3.5£1.0

Jun 11.7+¢3.2 104.1£13.6 -19.4+2.5 -0.8£0.4 -4.6£0.1

PD-LL Sep 4.7+15 0.1+0.4 -7.4+35 -0.2¢0.2 -0.4+0.3
Nov 23.6x54.1 -0.9+0.1 -11.5+£3.3 -2.4+0.1 -1.8+0.2

Apr -41.9+14.4 2442 -11.8+5.9 -5.4+2.2 -2.7£04

Jun 37.5£17.2 75.2£9.3 -27.7£10.0 -2.9+0.2 -3.1+0.2

PD-L2 Sep 23.0£4.5 22.4£4.2 -12.4+8.6 -1.8+0.1 -1.3+0.2
Nov 26.6£36.2 22.1+13.1 -16.8£10.2 -1.3t0.1 -1.3t0.4

Apr -15.245.5 1.4£7.7 -10.445.5 -3.2+0.6 -0.9+0.3

Jun 51.0£28.1 54.6:0.1 -17.2£0.9 -0.1+0.2 -0.40.1

PD-L3 Sep 15.6+12.4 21.2+3.4 -13.445.1 0.3+0.5 -0.2£0.0
Nov 31.1+0.1 9.9+3.2 -2.3t35 -0.6+0.3 -0.5¢0.0

Apr 132.14+86.6 168.9+82.8 -59.0£15.7 -23.7£0.8 -17.8£0.5

PD-L4 Jun 48.0+36.5 115.8£7.0 -44,1+£1.9 -5.2£05 -1.2+05
Sep 114412 -10.3+1.5 6.6£5.7 0.5+0.6 -0.4+0.5

Nov 26.7£33.7 41.7£13.7 -19.0£1.4 -1.3+0.3 -2.3t0.3

Apr -2.8+20.8 7.2£15 -2.1+13.4 -1.0+2.1 0.3t1.3

cPL1 Jun -9.5+11.0 36.6£2.8 -3.8t8.5 -0.7¢0.5 0.1+0.3
Sep 32.7£9.6 51.3t5.0 -16.78.2 -0.6£0.2 -0.5£0.0

Nov 124.6£81.4 86.5+22.0 -17.4+£3.7 -1.0£0.3 -0.6+0.0

Apr 79.4+28.9 90.1+27.0 -10.4+2.2 -2.1+0.9 -1.0£0.2

CPL2 Jun 59.2+1.6 117.2£17.1 -3.0¢3.9 0.2+0.5 0.0£0.3
Sep 67.7£10.7 82.81£8.5 -12.1+2.8 -1.1+0.2 -0.9+0.2

Nov 177.4+21.1 132.0£13.6 -1.4122 -0.5£0.1 -0.4£0.2

* Dissolved total nitrogen, ** Dissolved total phosphorus

W, 24 AR FFBHFAT2Q2005)9 ATE §F  Mintp(FE5)e olgste] JPBARML gk A&
& 2.21~346.7 mg/m’/day, =Yoo A4 053~25.83 FE £E&5E9 SSHAJAA Y FAEA

& £ AR
mg/m’/day W9 AFHE Jepith £3 gEyoby Ai H, 829 &332 dRYMELE g2 579 &
o A$ IEAEAZ 5, 1999) 204 mg/miday, FAZ EFH4S dRYoHdALd fY¢ &Y FHAHAE B
(fE1% 5, 2003) 88.2~333.2 mg/m7day WS UERAY olH =79 AdLsElt E85E £E5TH &2 B
th 1 & B, B agol Histe] &Fo] dojuA & e veblth v A8 L 9 FHAAE Ve
A vl 32 §EEEE BTk oA AFE &F9 o &9 -53 543 &§€FHY JHdA e Sty
Z doux = J4Y HH3EFH §9 - FEFe] AT I GEYodE 2 §SEET 44 F 4BBAE B
o Ha YoiHeR & AP S&(FEFT 5 199%)Y 5 Rem sandét= 59 #AE EQL, ZEAER &8EFE
AT A% HFol FHHA g FAY EFe] A& 42 9 dEYoMddLE Y #AES JehitiTable 4)
o g dojy AFFY &AL FEIF TVHLE /A olgigt A= B W 2ZS U FPIY AXA JFEFH
7] WEolztn woHErh HHENAY LT &2
€%, pH, DO 5o 9L won 9 FE9 AL 574 Table 4. Correlation coefficient between release rates and
geuck 4NN o #HE §E4EE HATGT By related parameters
OJATHAEH ST QB 1997, GHE =, 2003 2FAH} Correlation coefficient Release rate of nufrients in sediment
AN, 2007; Bengtsson, 1975; Bostrém, 1984: Fillos and DTN, NH, NOs N

Nutrients in | DTN 0.667 0.808 -0.727

Swanson, 197&'?; Gdlepp, 1979; HoIdrS z?n}(jiArmsvtrongi, pore water NHLN 0606" e o Tea

129;0’0 Kim p;Nfl ol 1;974)'_?%‘1 03-30 G Tz"] 5714 T Clay 0.215 0.397 0.081

Z71& fASe 295U FE5Y Fe HH3INA Q19 Particle size Silt 0229 0479 20308

822 79 dojuA @ Aoz Fehdh of sediment |- i 1 o2er | osie | ot

Ignition loss 0513 0.494° 0.133

34. EESE U SECUXIZE] AEHEHA Temperature -0.127 -0.015 0.034
BEEES ESTHIAARY ARG E gotRr] 9 " Pvalue : "<0.01, 0.01<*<0.05
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