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Vertical profiles of chlorophyll-a concentration

in Lake Shinji and Lake Nakaumi

Daisuke Nakayamal, Yuji Sakuno?, Tsuneo Matsunaga’, Katsumi Takayasu*

and
Hidenobu Kunii*

Abstract: Vertical profiles of chlorophyll-a in Lake Shinji and Lake Nakaumi were revealed using

in situ vertical chlorophyll-a measurement apparatus. Measurements were taken place from Oct.

1997 to Oct. 1998. Vertical chlorophyll-a profiles were classified into four patterns; bottom-peaked

type, surface-peaked type, subsurface-peaked type, and flat type. The profile was characterized

subsurface-peaked type in Lake Nakaumi and bottom-peaked type in Lake Shinji. Relationship

between standing stock of chlorophyll-a in the euphotic layer and surface chlorophyll-a concentration

was well expressed as linear regression (7=0.82) in Lake Nakaumi, but correlation was not good

(=0.32) in Lake Shinji.
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Fig.1. Appearance of vertical chlorophyll-a measurement
apparatus ACL1151-DK.
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Table 1. Efficiency of ACL1151-DK.

Sensor name Range Accuracy Resolution
Chlorophyll 0.1~200 1 gl 0.1ugll
Water temperature 5~40°C +0.05C  0.01°C
Electric conductuvity  0~60mS  £0.05mS 0.015mS
Photon 0~2000 +0.5% 1#EIN
Depth 0~30m +0.06m 0.01m
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Fig.2. Survey points in Lake Shinji and Lake Nakaumi, 1997-1998.
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Table 2. Number of survey points and ranges of surface
water quality data.

Number of survey points” W.Temp(C) Salinity(psu)  Chl-a(mg/m?)

Date Time 8J OH NU HJ Weather Min Max Min Max Mn  Max
1997/1013  9:30-11:45 12 fine 17.0 18.6 05 12 15.5 339
199711111 10:45-12:00 4 cloudy 13.6 157 175 185 33 76
1997/12/4  12:00-14:40 5 1 cloudy 89 1.6 23 16.2 7.0 27.8
1998/3/3 8:10-11:15 14 fine 6.8 9.2 0.1 18 29 7.6
1998/3/16  10:15-14:50 5 cloudy 9.0 9.2 144 149 9.7 22.8
1998/4/10 14:45-7 4 fine 134 146 115 143 4.6 77
1998/4/26  9:45-13:55 1 3 3 cloudy 17.6 19.3 18 13.1 8.2 35.0
1998/5/27  8:20-12:30 5 fine 219 223 139 142 4.8 10.2
1998/6/4 daytime 2 cloudy 21.0 212 163 185 8.9 13.9
1998/6/24  9:00-15:20 7 2 4 cloudy 221 237 23 175 72 15.7
1998/8/3 9:00-12:5 5 fine 288 291 172 17.3 7.0 9.4
1998/8/4 14:00-14:50 4 cloudy 298.9 31.0 182 187 49 7.2
1998/10/6 daytime 2 cloudy 234 239 111 13.6 162 340
199810/27 8:00-12:20 4 2 5 rainy 16.6 188 0.6 8.1 77 43.3
1998/10/29  7:30-14:30 3 1 4 fine 183 19.9 14 79 6.2 19.7

Total 41 8 37 18 68 310 01 187 29 433

*SJ : Lake Shinji ; OH : Ohashi River ; NU : Lake Nakaumi ; HJ : Honjo area
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Fig.3. Relationship between N value and chlorophyll-a.
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Fig 4. Vertical chlorophyll-a profiles in Lake Shinji, Ohashi river, Lake Nakaumi and Honjo area.
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Fig.5. Typical profiles of chlorophyll-a and salinity in Lake
Shinji and Lake Nakaumi.
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Fig.6. Correlation coefficient between vertical salinity,
temperature and chlorophyll-a in Lake Shinji and Lake
Nakaumi.

DWTIE, RICIKEETOBEZ100% & L&
%@1%%§Léﬁémﬁjmﬁ%¢5a§bnf
Wh, o TI I TIHENRED FREMHMTEBE 1%
DBEELARE L, KB - PHgICBWTHER L7448
HHRE T — & R U ECh-aiEE T — ¥ 2o T, B
Y6 Chl-a % KD 7=, 7Dt ZF DREMETH 5.
7 (b) I2&5&EHEIIBITHERS Chl-aiBfE L
LR Chl-a DEIRIZ, BRI TH o7, 2, |/
W L7z & 9 iIChEDERE Chl-a 1B E 57 13150 =
DEETLERBIZCh-aigEY—2%H ), FE Chla
BENESITSESER TIIERY S5 BB
FDEE Chl-a BdZ Vv BEIRENIZ W
DELEZLNS, —FHHT (a) 2L EFEWMT

7007 1 ValEENF 221

(a) Lake Shinji

100 [+ g o
e ®
& r 1
E 80 s
D
£
g
5 60 s
k)
>
3
g 40_* ° -
I
& 20f .
roe, Y=41.80+0.87% X
I ® R=0.38 ]
0 PR IR S IV N A NN TN NS SNHND [T SO N N R S S
0 10 20 30 40 50
Surface Chl-a concentration(mg/m?)
(b) Lake Nakaumr
150 e FTTTTTTY
[ ® ]
n:\E @ ®e
g r 1
‘l(g‘IOOj 7
I F ]
(&) r Z
5 X ]
> r 4
[} L i
£ F ]
172 r i
o 50 -
£ r 1
2 [ e ®
& ) ) ]
@ ‘. Y=14.17+3.6% X]
e R=0.83 |
O— P PRI AP UVRINEN INUPAPATEN EFATRPINE AR B
0 5 1i0 15 20 25 30 35

Surface Chil-a concentration(mg/m?®)

7. SKEW - FIEICB T 5 RE Chl-aiRE LB LB
Chl-a iBE O RBR.

Fig.7. Relationship between surface chlorophyll-a and
standing stock in Lake Shinji and Lake Nakaumi.
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