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Characteristics of Water Environment on Manun Reservoir
Gui-Sook Nam, Jeong-Ryeol Jang, GwangSik Lee, Keung-Sup Yoon and SangJoon Lee” (Rural Research
Institute, Korea Agricultural & Rural Infrastructure Corporation, Ansan 425-170, Korea, 1)Dept. of Microbiology,

Pusan National University, Busan 609-735, Korea)

ABSTRACT : Manun Reservoir, located in Andong district, has the capacity of 2 million tons in irrigation
water supply with the drainage area of 23.8 km’. Manun Reservoir is over fifty year old, and shallow in
depth. The ratio of drainage area (DA) to reservoir surface area (SA) as an effective physical parameter on
water quality was 56.1 and was higher than those of other agricultural reservoirs. The ratio of reservoir
storage (ST) to SA in Manun Reservoir was 4.79, and the mean depth was below 8 m. Both ratios of DS/SA,
total area (TA)/ST and ST/SA in Manun Reservoir were relatively higher than those in other agricultural
reservoir and natural lakes in Korea. These physical parameters in Manun Reservoir, however, had a eutropic
potential significance. Average of COD, TN, and TP in Manun Reservoir were 11.1 mg/L, 1.426 mg/L, 0.093
mg/L, respectively. In the inflow stream of Manun Reservoir, the TN (1.426~3.809 mg/L) was higher than
those in reservoir. Only Lyngbya spp. was dominant in phytoplankton for this study period, and Gymmnodinium
Spp., Peridinium spp., and Cryptomonas spp. were dominant in zooplankton. According to the Carlson's trophic
status index, Manun Reservoir was eutrophic in 1996, 1997, and 1999, and hypertrophic in 1998.

Key words: Manun Reservoir, physical parameter, water quality, trophic status index.
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Table 1. Hydrological characteristics and utilization of drainage

basin of Manun Reservoir

Drainage area(kn)

Surface area(km)

Water capacity(x10° )

Yearly Water Inflow(x10° )
Yearly Water Outflow(x10° m)
Maximum depth(m)

Mean Deph(m)

Hydraulic Residence Time(year)
Urban area in drainage basin(kn)
Faddy and dry field area(kn?)
Forest and mountain area(km)
Arnual precipitation(run,/yr)
Air temperature(C)

Longitude

Latitude

238
04
20
99
43
84
48
02
37
61
165
1023.6
135
128'35"10"E~128"34'40'E
363540'N~36"36'15'N

] \3?'\ :

JN’N 14 (ZHEE U BBXH)

THEAFAZA, BadAFY frH02 522 3 643 m
o] HEAS 4702 500~600 m U ]o] Ao 3
o i il gEoz dolxn si# AFAE A
k= 7EAE 7R A4S Eholth §H9 tiREol
doke} FHEAZ FAE S, TR A 53 A
¢l St FHEAFAZA AFAFAE ERpHoR
A3t d7he](RfE) Zojrbsolx] st Zhofzle]
FH MEE FHo2 s 2updo] f9dx
| Rt HlwA A AAE FHoE e
FHo] fY=E AFA 9] FAR A=
gotar Qloh TREAFRY £y B4 2 &
4 5.2 Table 13} 2t}

ofll
)

-

¢

ol
T

ui
T Iy o A g A o
rZoN§°{

FXL‘ r>,

b

A

39
Y
N

2

18 X
2 W g
e

i o &

SATARSS Y B

AR A7IE FAWs 9 A WA, f9438)
o FEHIEAS dolr7] 8] 19993 8LRE 114744 4
3o A3 AN AR £H09
7] S8 el vlmd & BRSUA AUA
2 3l Ay - AE 9 7Y 59 AARAFEA u)
A9 +AEARS B35 Fg. 1).

AR FAZARE FRAZFFZY7IYE 62005 AHeste]
gl =&, pH, AAEE, &840 gL (NIU) 52
AstAal, FUskd2 pH meter(Orion 265), EC meter(YSI
), DO meter(Orion 830)5-5 AM&3l dAeA $2& =
Aapdck =3 AHE AsE AXY IS AR $204
2ANFHY 2 Standard Method A 19%7¢) wha} BOD,
QOD, S5, %91, £42%, Chla 5-& BEAs19th

T AE EYAEY AAAES v 2 f9sk
189 Zobdahael AR FAF 247, AS5A 54
Aoz AAsHT, AGA Y 727 Hol Al 44
R S e AGA SUA FAE ZAE A6
th 4 AHelM AEAEFaES FEASHIES F2A
B NESFE ZARIYE, ABAZHIAE F 5H0] olH Y

B3

8

>
BN

¢

P
o —~ o




18 g - ZRE . o) - & - o E
AL 44¢ nan0p1ankton 2 (hiv %S 53 nekslgth Zup & nE
ABZHIEL ZAXAGA 500 mL Z)o|gd AlgH
of ol Lugol §402 @% 14 F oF 25 o) A7 SHEBIAEN
A, o] A= siphonoz AHEAS Bol EZAZon, SHEAE TIBA 7189 odgtosm s AmAst A3
A 39| Al4== Plamer-Maloney counting chamberS A1§-5}ed I, BAE BAE, solE AEAF) Br, 381 37H1%1-

B0 400~10000014 AATNAT. FEASYIELS
ZARAHNA s 4% YIE (mesh size, 80~100 pm)S
o] g3l AH3 F 250 mL FeloPA Aol Ho} #Y
M ¥eudor TP F APAT AN BFAWA
400~10008) 914 AFstger. & T4 kY, Hirosest
Yamogishi”, ¥ - ‘%ﬁl‘"tﬂl DL

Zﬂ%‘—ﬂfﬂ 2% % 3o Wk B4R R F3

2 H71EQ) 23E 712 F g8l A4xtrophic state
mdex S)g Ol%s}sat} FA877)17L o= AHE
delN BRes SE AR SRS sl B}

agla, PYPFE ARTS)E AYeHAY H= 371 4 2
A 59 9T 2 B YE S AR FHEAS
A 53¢ gekelel FRel 2A% Carlson A5 Rk
Chla F20] 2A% 474 Calson A597} 6% Adge
¥sted Carson A9} A 474 Carlson A58 AHg-8}o]
B

250.0 —— 300
I Precipitation
E A Eveporation {250
:203-0 —o—Tarperauei
g 200 _
S 1500 g
g 150 £
> Nt
2 g
2 1000 100 g
.g )
2 50 ¥
£ ]
£ 500
£ 0.0
A
00 -50
350 — — 30
g Precipitation (mm))
o300 | | EEESwight time () %
,E —o—Terrperature (°0)
g2 2
20
<
EI=)ZD F 15 E
L] ]
B
g 150 | 0E
£100 0 5
1]
7
B =
1) 0
0 L 5
J F M A M J J A 8 O N D

Fig. 2. The monthly climate states in 1961~1998 (A), and in
1999 (B).
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Table 2. Characteristics of streams in Manun Reservoir

Stream Ave. of  Shy River Mean

S;Ir;;r: Watﬁsng‘ed Length Wateshed Foctor Dersity Slope
Lk A/LGm AL LA (%)

Gamae 691 4% 139 028 072 1083
Snyang 618 332 18 056 054 833
Chofa 290 274 106 039 094 2449
Maun 458 378 121 032 083 1897
Deechu 15 200 073 0% 138 4754
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Table 3. Physical parameters of Manun Reservoir, and other reservoirs and lakes
Drainage area Surface area of lake Storage ST/SA TA/ST (m’/m
Namme (DA,glfmz) (A, k) DA/SA (ST, x 10 ) (I/n) (TC%=DEA+£A)3)
Manun B3 042 56.13 201 479 1.82
Masan 17.76 0.92 195 304 330 62
Wanggung 836 049 17.06 206 420 430
Gamdon 950 035 271 167 477 590
Andong 1,584 515 308 1,200 2530 16
Paldang 1922 365 5266 244 6.68 1,0699
Sapkyo 1,639 202 81.1 % 416 1980
Biwa(N.L) 3,174 6740 47 27,500 408 014
Inwasiro 71 1048 678 3,860 368 021
Laguna 3,820 900.0 424 3,260 362 145
Michigan 117,845 58,016.0 203 4,871,000 83.9 0.04
Ontarion 75,272 19,0090 3% 1,638,000 86.17 0.06
ARY vl Ao s FEASYZHST)S DA/SA, TA/ StEA FEEstY] Thsol #5S & 4 ok AFAIZ
ST 59 ghoz" zb) Asle e = 5484549 BiEe TA/STHIE 118284 e 58 ASARTe o
W ATAE, B5E 2 29 54 537 §7) Table 30 1} & A3, AS F EFsEURE W g HoFQdh w
BRI 9159] Azt Sule] FUEATA, 1FE,  TAFAY AFARES 4G 19 493 meo] Yo}
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Fig. 3. Daily variation of climate states and sampling
(1) in 1999.
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Fig. 4. Seasonal variation of pH and DO in Manun Reservoir
from August to October, 1999. MN 6, Sinyang stream; MN 7,
Chopa steramy MR 1, Inlet of reservoir; MR 3, Center of
reservoir; MR 4, Outlet of reservoir; MR 2, Inlet of reservoir;
MN 12, Daechu stream; MN 10, Manun stream; MN 3,
Shinyang Reservoir (control).
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Fig. 5. Seasonal variation of COD, SS, and Chl-z in Manun
Reservoir from August to November, 1999. MN 6, Sinyang
stream; MN 7, Chopa sterany MR 1, Inlet of reservoir; MR 3,
Center of reservoir; MR 4, Qutlet of reservoir; MR 2, Inlet of
reservoir; MN 12, Daechu stream; MN 10, Manun stream; MN
3, Shinyang Reservoir (control).
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Fig. 6. Seasonal variation of TN, TP, and N/P ratios in
Manun Reservoir from August to October, 1999. MN 6,
Sinyang stream; MN 7, Chopa steram; MR 1, Inlet of reservoir;
MR 3, Center of reservoir; MR 4, Qutlet of reservoir; MR 2,
Inlet of reservoir; MN 12, Daechu stream; MN 10, Manun
stream; MN 3, Shinyang Reservoir (control).
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Table 4. Seasonal changes of dominant phytoplankton species,
and total number of phytoplankton taxa in Manun Reservoir

Site June August October
Center of R Lyngbya spp.  Lyngbya spp.  Lyngbya spp.
MR 1 Lyngbya spp.  Lyngbya spp.  Lyngbya spp.
MR 2 Lyngbya spp.  Lyngbya spp.  Lyngbya spp.
Chofa S. Lyngbya spp.  Lyngbya spp.  Lyngbya spp.
Sinyang S. Lyngbya spp.  Lyngbya spp.  Lyngbya spp.
Totl number of 50 o wa oz 1suz

phytoplankton taxa
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woEn AEAEFAEY GIEATE 6€dA 888 7
TE A3 o] 1089 35T AFolen dxF
7} ol 2P 8| FUY=AGT 7T Witk

WEAFA A BEE FEASTIEL 699 dANE
105 115, $57F 8% 8%, A4R 15 15 24F 25 2%
o= F 21& 23F0|3151, thFE9 AN AHFE S0l
Az} doIE JHR3 Gymnodinium spp., Peridinium
spp., SPAHEE2) Cryptomonas spp.©]RcHTable 5). 233
£ At BE A oA o] 9T B MNATE FH
3Tk 64FE 8¥71A] ZF AFelA AABAYEC] Fasgh 9
A& AL YA 10200 2 o] <7 Wate] MR

Table 5. Seasonal changes of dominant zooplankton species, and total number of zooplankton taxa in Manun Reservoir

Site June August October
Gymmodinium spp.
Center of R Peridinium spp. Polyarthra spp. Polyarthra spp.
Gymnodinium spp. Asplanchna spp.
MR 1 Peridinium spp. Polyartira spp. Nauplius of Copepoda
- Carchecium spp.
MR 2 Gymmodinium spp. Trichocerca sgfl)). Cryptomonas spp.
Chofa S. Tintinnopsis cratera Cryptomonas spp. Cryptomonas spp.
Sinyang S. Gymmodinium spp. Gymmodinium spp. Gyrmnodinium spp.
Total number of zooplankton taxa 21¢: 0 194 4% 284 0%
Table 6. Assessment of water quality by environmental criteria
. - . Major stream
Parameter Environmental criteria Manun Reservoir Sinyang Jopa Moo Daecha
Water quality below 8.0 mg/L 111 - - - -
CODR) Grade of criteria I\ Extra-value - - - -
i : - ! 12 06 07
BODE) Water qua?lty' below 80 mg/L 06
Grade of criteria Y - [ I [ I
R Water quality below 15 mg/L 110 - - - -
S Grade of criteria I\ v - - - -
S Water quality below 100 mg/L - 43 47 24 88
Grade of criteria I\ - I I I I
Water quality below 1.0 mg/L 1426 3.809 3411 209 2273
Grade of criteria \Y \s - - - -
e Water quality below 0.1 mg/L 0.093 0.051 0.085 0.046 0111
Grade of criteria v I\ - - - -
N/P ratio 153 747 401 455 205
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Table 7. Seosonal variation of trophic state index(TSI) in 1999
TsI TSIy

Month TSI(ChY) TSITP) TSISD)  TSI(Chl) TSI(TP) TSISD)
Ju 66 76 76 64 9% 7
Aug 62 69 69 59 % 6
Sep. 70 Ve 7 69 & 7
ot 6 65 65 61 % 69

HTSI<20, ultra-oligotrophic; 30<TSI<40, oligotrophic; 45<TSI<50,
mesotrophic; 53<TSI<60, eutrophic; 70<TSI, hypertrophic.,

200 S5ek 27tR7 AMAERD go] Edsgtt 8
dolle QYNE 9% 9%, &5F 9% 13%, 84F 1% 15
SB2A F 195 2BFo] FPalUch ol 4 BHTo] =
Al F@sll=t 591 A 494 {577 odsla =
FHST: FA) o] Aol AZHE E9sH gy 10
dolle IHUE 128 12%, 8557 95 105 A5 3% 3
T 845 4% 4F08A F 284 9%0] EHs ol
o BE AHNN Cryptomonas spp.7} %ol Ustw, A& 29
A 559 Asplanchna, Polyarthra euryptera, Pompholyx 18]
I g2tRe) fAo] gol EHEA olFolM 71 B )
A B A A 2008 §5F7Q) Asplandhna F0 24

ok 45 x 10°74)/m’el] 23t

R} U REYE TY

T iR Eav sde] AH0 JTEsEA
FAo] @y fefuizo] Yol vigegdel zo] olgon
2 Rooysle] 53] Aokttt @Al s gnRe saE 5
YUH72%) T FAIHRY) FElo] o, Hafo]
Hoqdde] F7 e He nN¥ v RE 28 AU}
FAUTR AothF, 198). HEATFA] Ak B A5
29| AFFA BAPA7|RH) 28 A Wrly)E 2

7PA#E Table 6 Uehjoltk. CODE 7|30z & 79-A
FA9] 4 Frdy CODE 7|$o® 111 mg/LE $4&
T TR Neag 298k 55399 28 UJehn
dow, TN 2 T-PE 1426 mg/L, 0093 mg/Los N~V
sue 78S Uehla gl sHerdo g AR 4
A7t A& 0T o] FooFgE HojErh BODE 7%
o2 slo] skl #24L WK A3t 06~12 mg/LE
[~055Y ¢5g $2& Holxw ot #4akde]
TN F=& 1426~3809 mg/L, T-PEEE 0046~0111 mg/
Lz W3 =4 Jepgon, TPEE T-Nd| 7123 53
AR ko] @ 7E S HejFrk

FAUSFEARTNE o83 AR eyt

= 199950 ZAMAZTE Jokidel HaKTable 7)9} 199613
RE 2 5984 FAEYY JREEANENE )8R
A JepdesiTable §2 Uehiglch B
7 Q=e R 2AF RolnE TS FasA @7}

Table 8. Annual variation of trophic state index(TSI)

TSl TSl

Year TSI(Chl) TSI(TP) TSISD)  TSI(Chl) TSKTP) TSISD)
19% 6 7 71 60 % 68
197 6 63 63 60 % 8
198 80 7 7 7 80 &
199 6 84 84 63 9% 71

¥TSI<20, ultra-oligotrophic; 30<TSI<40, oligotrophic; 45<TSI<50,
mesotrophic; 53<TSI<60, eutrophic; 70<TSI, hypertrophic.

stg.ew, Carlson X|4TS))9} 44 Carlson(TShy) R|5=7} 4
E oo TASIME Z 0|2 HolA| ekgkANE TS(TP) &
TSISD) o wlats] Ee, TSI gre] TSlv gkt FU] Hg4
o2 yepth TSIFkS o438 JUdTAR7I= Kratzer and
Brezonik™ ol 2]3h ST TEElSITh 79RE 1099 4A
AT 1999959 AI71E JdE] WslkE 98] 7MY =2
TSI(Chl) 709] Hed el s RHelow(Table 5), 196W1HE]
o) dAxd oJoEwshE 1998 de] TSI(Chl) 80202 7
FHE BYou 1990l A Zvie) AT
Az thh 248 TSICh) 659] 4502 Uehdri(Table 6).
Heavens® 3} Shin” Z& TSIE 3] A2AZHaE 3o
9] 2 seston 9] RAS FFIE AIRE 31s=d TSI(Ch)
o] TSATP)Et} i, Qlo] ofd th2 fglo] =Fe A%
& Agghal 58 ¢ JoH, TSI(Chl)o] TSISD)R &
A AhE 35 seston F of AL FAER QAEY
gR7 wom, o] A9 "ol Adaav) @ Aol sk
AR M0 AE B 797} 8YoE TSI(Chl)o] TSI
(TP), TSISD) H.r} #A3] 2o} Qlo] obd Hlo] &j3k Agto]
dojufar glom, 94, 108de FARE $X8 HojFof <
o] AGRIAZ &S vIAL UsS BTy ok Axd
TSIXGFE By, 971, 989l 7Z$olle TSI(Chl)o] TSI(TP),
TSISD)ET} E5XE BHoFol, 9= 2238 vt
ulo} 97, 98de] mis| Z9rt th BYE 9dde 449
oz Qluthe YA FUIEZH 2% W Age] F
23 AL ¥ 5 AT ", AR BT
24 F954 2 ] B Fddst s 54
< 73 glom, Ak ow Rguslert Fkshe A
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