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ABSTRACT

This study was undertaken to assess the annual cycle of primary production and plant pigments
in & downstream of the Han River. Measurements were carried out at three week intervals during
April 1966 and March 1967, and ancillary data include water temperature, transparency, pH,
dissolved oxygen and phytoplankton cell number. The seasonal cycle in water temperature profile
shows the highest in the end of August with 27°C, lowest in the middle of February with 0.2°C.
The transparency with Secchi disk reading varied from a maximum 4.3 m in fall and a minimum
0.5m or less in early spring and flood season of summer. The pH cof the river water varied from
6.5 to 7.3, averaged 6.91 in the surface water and 6.98 in the bottom water, showed little seas-
onal variability. The dissolved oxygen in the surface water ranged from 5.¢3-9. €4 ml/L, while in the
bottom water it ranged from 5.54-9.72 ml/L, and the oxygen saturation never fall bellow 94°¢,
None thermal, the distribution of pH and content of oxygen, stratifications occurred. An apparent
seasonal cycle of primary productivity was observed with remarkably high levels in the spring and
fall, the lowest level in the winter. The range of net carbon assimilations showed 3.1-112.6 mgC/
m3/day or 15-427 mgC/m?/day in spring. 37.0-271.2 mgC/m3/day or 115-329 mgC/m?/day in
summer, 27.2-168.0 mgC/m3/day or 139-415 mgC/m?/day in fall and 0.5-10.9 mgC/m?/day or
5-19 mg/m?/day in winter, respectively. Amount of chlorophyll ¢ ranged from a minimum concen-
tration of .2-0.3 mg/m?® in the middle of February and a maximum 4.1-6.7 mg/m? in the middle

of June. A general increase trend in chlorophyll ¢ concentration was noted with increase of the
river water temperature.
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Table 1. Annual variation of primary productlnnes of the Han River water.

* Jce-covered

l J T;ans Producuv;ty
W.T. O, " In situ Method T lﬁk" Tank Method
Date | ¢y | H | Fz“";‘” <m1/l> O i maCn  mgC/m? mgC/mg: | mgC/ms mgl/m?
T D R e T __/hr /day | /jday | ch-a/day ke I /day
1966 : : N ! |
Apr. -12 | 12.2| 6.5 ] 2.3 7.60] 100.7 | 0.26 312, 146, 5.9 -
12.7 | 6.8 | . 7.68 1 102.8: 0.40 | 4.80 | ; g
i . i i | i
May -4 15.1| 6.8 ! 2.4 | 6.87 968 599! 47.88 117.1| 8.7 2.0 103
15.2| 6.5 | | 6.8 ©96.9, 207! 24.84 | 1.74
! ! I ! !
May -24 | 12.8| 6.9 2.8 { 6.26] 7.1 6.63 79.56 @ 426.6 .  58.1 2.94 | 284
19.0| 6.9 5.8  89.6 0.38° 112.56 - { 6.02
! : : | ! i
June -14 3.1 7.1 | 3.3 6.0L | 9.0 3.55| 42.60 ' 162.3| 5.4 3.66 | 226
2.5 7.2 | | 592 9.6 3.08’ 36.9 ; 4.26
! : ; ; .
July -13| 23.8, 6.8 { 0.5 | 5931 99.01 13.09| 157.08 114.5 76.8 8.58 | 359
' 23.8 7.0 5.81 | 97.0| 12.53 | 150.36 . : 7.94 |
Aug.-31| 27.0! 7.0 1.0 5.79 | 102.7 ! 22,60 271.20 328.6 . 83.4  18.93 1,795
21.0| 6.8 | 554 982 16.09| 193.08 ‘ 33.89 |
Sep. -23| 19.4] 6.8 | 1.8 6.70 | 103.2 1 14.00 } 168.00 | 414.5 | 138.6  18.79| 937
19.2] 7.2 | 6.49 | 99.21 12.19; 146.28 | 16,77 |
Oct. -13| 19.4| 7.2 1.3 | 6.36| 98.0 9.65, 115.80 = 197.6 74.6 . 12.26 | 565
19.41 73 SCEIRCAA : | 12.04
Oct. 31| 12.4| 6.8 3.2 7.10| 944 2.70| 3240 139.0 } o3 | 632 282
12,4 741 7.34| 97.6 | 2.27 1 271,24 ‘ i 4.33
! H }
Nov.-12 | 11.8, 7.2 4.3 7.19| 94.4| 246 2952 188.3 ! 120.0 ' 7.28| 451
w7l 7.2 7.23| 94.6! 242 29.04! ! 3.97
1 | i
Dec. - 1 26| 6.8 | 1.6 9.10 | 95.5| 017 202  19.0, 13.8 | 275! 184
2.9 6.7 | 8.91: 94.2| 091, 10.8 | 2.98
Dec. -23 1.2{ 68 | 35| o035 otz o1 L7 4.7 1.1 144 &
L2} 67 | 945, 95.4| o0.04| 0.47 1.29
1967 | 1‘ | | f
Jan. -19 0.2} 6.5 | 35 | 964 947 * %, * * 1.88 1 126
0.2{ 6.7 | | 9.72' 95.5 1.53
i | : :
Feb. -15 0.2 7.0 40 9.75 | 95.6 * * * * 051 59
| 02| 638 | | 9.83, 95.8 . | 0.71
Mar. -14 58| 9 | 05 867 | o8l 75| o2 200 42.6 . 2,991 125
6.0 6.9 j 8.83‘ 101.2 | 1.95, 23.44 g o398
| | N i i 1 !
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Fig. 1. Seasonal variations of the Han River discharge and water temperature.

BEE THEskel 2 Brhfnel ERREAKE 0.2°C
o olz2A Hd. & Kiie F8tLs 8 HTust
2 A6l RIEES ol FAIH £ \AHS #ll|
ke FEE 2HE vz Jdod, #\JikE
o FgET oF 21°C, £FHEKES LEK
A 13.3°C, TRKAA 13.2°C, 27kEe A 13.
2°C 7} =i} (Fig. 1).

T Ik 10°C Ll ke FfiE 4 Aol A
11 Afhfe o2& ¥ 7.5 49 Fqtolz, =29
E 10°C LT, #35] 1~2 A9 EAR £ 0.2°C
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EBMES HE A3 e gle=z (Fig.
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BRe 2FMHE Eold 335 Az, =

= 11 A% A 12 AT REET
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WA YL ey 5 Bt e FEAR

2k

o] 0.1~0.5°CEEx2 KEE #3431+, 5 A
i, T A 11 Briiztkxl = BRERRGRE R
K9l skiEel, 0~0.6°C BEF %A =4,

2. pH

EHE BAA EIITHKES pH £ 6.5~7.3
o #Ez Witz dxz, @K ERPLE
= 6.91, THEK 22L& 6.982A4 A ZE&E
7k glen, 2KES &HAE 6.947F HAh
ey kel 10°C LI ke Zfide L@k
g pH 7L 6.91, FTEAKNA 7.0301v), skigel
10°C LIFY] FEfiodl & LEKelA 6.8, TEK
A 6.74 % ™, EAKEHA oS4 pHA =
o}, o]zl eled I TFHAS pH = Ao rhko]
7WhE B ez Sidh

3. EHE

ke EAEE E¥2EH, silt, cayWE
o ZHE v HihS Bk Higd el 8
A ZFEL dezlelvt, BEY #IKkAAE £
E EYER 2 ES oK, kg e 8kel 9
g silt, clay B #EA o ste] FHEAL b
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Brel o}, 7 Aepfost 3 Arpfyel WEb 4ERER
e BEYIEEL 0.5 m 9] FERS 7 Bl & Bk,
3 Aol kg @kt &6 BES A 2o

MR Al Zel A A Gk = 49 1mERK
22 5% Az HEHIS) 3.2~4.3m 2 &
FIEEZL d o, olzle]l HITTFHUKES &
EWECL 24 9. & BEEs EfM <0.5~
4.3 m = BEEL L, UK Bk @ B
2t 10 BTl A £Ff 2H BHESL =
=5y, HFE ol FEES vebd g

4. BHEEXER

WIFMERS S BAA EEKAA 593
~9.64 ml/L, F@KNA 5.54~9.72 ml/L 2 ##
etz glovh, WIFBRERS iR ==t =4
e R/ doh ozl KR 10°CE B
#ozalA wd, 10°CLEAAE LKA
5.35~7.60 ml/L (F# 6.58 ml/L), TFf@kelA
5.54~7.68 ml/L (6.51 mi/L)gA A9 27} ¢l
=, 10°C UTAAE EEKAA 8.67~9.64
ml/L (9.15 ml/L), TRKkelA 8.83~9.72 ml/L
(9.17 ml/L)2A A2 87} glet. ol A2 Kild,
PHSAA LT/KEY Bl Relx e BRst
Zro} o HEF Az e AL EHSH

8 o)A S BFEHMEAA Lo 3ATH
2] 89.6%% PINE ot KW KA
94~95% Ll k9 BAEE Adz 3o, e
EAE BRI A2 HEd] @2 fmibket
'A% 4 5 A4

R4 ERC| FRIL

RsHER#EA A7 in situw %7} tank ol o8
A ol FolAl TRk ML ERE WHT
ZEH0E RESE Table 1004 o 4 3iet,

1. in situi%o| 9|5t B4 EE

RAGHE Batebe #FFO KR ERF o5
HYEDIE AT HBEERS s Zof
Ao, =HA SRR, RREY EEERS 4
A2l 0.3~0.4 mgC/mé/hr o] A} 5 Hkol &= 20
H7F 98 6.6~9.4 mgC/mi3/hr 2 483l 7%
Fol A 9] sltel MBS o) FA B 2 % 9

R

b AE e, 7 Byl A 9 AR RS
ok, 531 9 Awldl = 4ERMY BEfEd 161~
22.6 mgC/m?/hr o] Figsley, LItk BEpfiE s
- JKRE T =l J&EFE e, 12 BTFAY
FEAAE RG] & 0.04~0.1 mgC/m?/hr &) {X{E &
o} 24 =t} (Table 1, Fig. 2).
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o Ee] MRl 5 o M= &, B
o ARl BRESIA velyAl S, 45
o) @i} = 427 mgC/m?/day, 9~10 A9 &
iAol = 415 mgC/m?/day o] HRHEES o 77
Ak, FE o)A TS £ L o WEET
fepete] R A9 skilide o 5 mgC/m?
fday =& 2 LUTE @ojalch 74 Bkl =
HER AL R, EnEEdAA 50 vigd
wyENaed & KEY jct@’ifﬁ%!ol EIL
KA E doirtz dE BERelH, XFES H,
BES kEHifatel o & BLDKE, Eﬁ%f’aﬁﬁgf—.
A 230~425 % Lk, HERS BAmEE, 1
Ao 2= 85520 LY HEEEY E87T Y
A7 et

2. tank ikoll o5t ERLEER

tank phol o314 o) Fo)A HEEHFERS KRS
B9 2 in situie] oA E—3t (Fig. 2),
5 Aol A 7 AAUD7R & in situ fEol A Q2 g
o} okzbel {X{EE WEM =, 9 AkYE 3 A7
=9 R KHBRe| ety AL ZE
ke vt BB BIENES ﬁitz%m@oﬂ
A, 2z & shtE s EEBOKEC A =
HKIES —EARETAA RARS xlz;_o_ixi
Rl HERdernz, AFHE oFE
S 2 5o e 2 ol &l fldd
s osblon), FEIRS fEPEY =& flora sk
ol BEIEE B ol AT R, W BT

DREES B P20 FHIMCR BARY o
ol A& ¥R HPEBIES FEEMBRIS Y
A w o RS AR in osite 5 tank 3ol
o3 HmAEEEive]l Fmigvew EuA B3
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2 9Hu 3 AR = HERKEel BBk
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tank jol o 3 HEBEERAA L FE: It
9] peak & o] F3, 8 AK 18.9~33.9 mg/m%/hr
ZA ERS BFEEE ol 5 BiBsle X9
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BIUTHOKEAA vebd 3K T Lge #y
P2 EY MRERES BES
£ 11 Brpfgel 1,700~2, 500 {fAldcl ¢l =z,
{@EE 8 HEY 216,000 f@k8el gy, =2elm 1~2
e &Kl = 32,000~56,000 fE88S] EYE
P Eo] vieppe (Table 2 280, kel 717t

+ Kol EReY Bt

=R

et

ol

= 18 - 4R - BERAR

R AR
B

depe 2ol

o @A, 9~10 Hell whA] @hnsted Llg

ol2]3le] HHAREEGELS] EMMWERLS K
= 2~3 HolA 4~5 B7t=] @in=]of, 18K
M

i
1
i

P)gments
Date Ch. a Ch.b | Ch e
(mg/m?) (mg/m®)  (mg/m?) |
1966 j R
Apr. -12 | 0.85 0.20 ! 0.74
0.77 0.03 0.94
May -4 0.75 107 L 271
‘ 0.91 .37 | 2.85
May -24 1.05 0.43 1.96
1.56 —0.14 2.03
June -14 6.71 5.00 —0.15
4.06 0.45 2.29
July -13 1.69 1.76 1.47
1.29 1.29 2.14
Aug. -31 2.06 1.36 2.54
1.87 1.88 4.32
Sep. ~23 0.61 0.49 0.70
1.05 1.30 3.33
Oct. -13 — — —
Oct. -31 0.95 1.13 3.54
0.94 1.34 3.39
Nov. -12 0.19 0.23 1.22
0.07 0.91 5.90
Dec. - 1 0.36 0.54 1.95
0.61 132 2.62
Dec. -23 0.51 0.32 ' 0.91
0.75 0.21 1.34
1967
Jan. -19 0.75 0.24 0.80
0.75 0.24 0.80
Feb. -15 0.17 0.44 1.07
0.28 0.40 f 1.02
| !
ar.-14 | 0.53 0.04 | 2.14
1 0.47 0.67. i 1.69

A5 £ AERRMEE o] Fi vk (o] 22 BifikE:
w9 fgiFgel =, &gl standing crop & ki
& zhotejof vlmg EEASR o]zl fiHidl
A BiEr o).

%mi-aMﬁ%ﬂiﬁmﬂ BAke  HEME
.89 (hFixe Table 2 o F iR}, o] & ﬁ'E
ES 1A %ff7}' 718 Chlorophyll a wl-g& %
Ko s olzle) HfkEe AHEE 3~4
39 AGE LS el WrEsle) 6 Arfifge] 4.1
~6.7 mg/m® S ERIEE gketa, LDiEE W

0

Table 2. Annual variation of plgments of the Han River water.

Total phytoplankton

|
lant caro- {
Plant caro Ch a ;

tinoids i cell number per L
(mSPH/FF‘,a)‘ 7 (mg; 7mZ)
1.3 3.77 1 57, 540
1.4 | 73,625
0.4 4.8 61,720
1.0 i 42,590
0.2 7.34 | 8,270
1.0 5,940
3.0 5.82 | 12, 330
0.5 } 8,620
0.9 149 | 11,200
1.4 ‘ 13,400
1.7 304 ! 215,910
0.8 t 24,072
1.5 2.99 ! 74,500
1.6 68,750
— — 36, 360
30, 950
0.4 6.53 ‘ 2,550
1.8 4,490
] :
2.0 1.46 | 1,742
1.5 2,510
1.3 1.38 2,610
1.1 3,410
1.1 4.41 | 5,240
1.0 11,120
1.2 5.39 32, 360
0.9 31,950
0.7 1.84 36,110
01 55,980
—1.0 0. 47 29, 660
0.9 28,210




e gt Es mYEdaEs ki 23

M e, 2 Brifgell 0.2~0.3 mg/m® & JRfLfiel
o] A Rk AFAE MHEHE pEdaE
of Fel} 2 (L#he Ax

g Ch. aivg AR BOEGES ik
o2 wiyshd o EMRS HfkaEe 23
sokEs gleh, gl ZFd R EET (L
hrel viEtuAl Eoh Zehy o AR EKGLY
vow HEEEAE AY H#E AXZ=
=t

gk EEE«I BmsiE Ch. ams} in situ
pholl ol gt BEfUET, | HE HEMEERA
{if Ch. a gk 1 BE XARES HAEISxA
(Table 2), #Ef-S A A 1.1~138.6 mgC/mg-
ch.a/day o] ##8[¢ otz glew, &, H, HE
of 23, ZFo H ERLE olF2 . i
fEol HEEEA AT B Ch. affiol g ﬂi’*
el EFE 2z, Zifld Ade @R A
z]=} (Menzel and Ryther, 1861), 12 H*%4 1.1
mgC/mg-.ch.a/day o] £ 3¢ l=zx,
FkAe] 129~139 mgC/mg-ch.a/day o} H{tie ¥

el B EA A = 1o
Ao

ol 2l & IRl vt 3}

Z =
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