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Water quality mapping in Lake Shinji and Lake Nakaumi
using satellite remote sensing data (part 2) -March, 1998

Yuji Sakuno?, Daisuke Nakayama?, Tsuneo Matsunaga®, Katsumi Takayasu®,
Shuichi Rokugawa®, Mikio Nakamura? and Hidenobu Kunii®

Abstract: Horizontal and vertical distribution of chlorophyll-a concentration (Chl-a) in Lake Shinji
was estimated using Landsat TM data, vertical Chl-a (ug/l), relative illuminance (%), water temperature
(°C), salinity {psu) data simultaneously acquired on 3 March 1998 at about 10:30 a.m. As a result, the
following things were found out : 1) Chl-a along the south shore side in Lake Shinji was lower than
that along the nerth shore side. 2) Vertical Chl-a in Lake Shinji gradually increased to lower layer. 3)
When the depths of the euphotic layers are assumed as the depths at which illuminance is 1% of the
surface level, the average &= SD of Chl-« standing stock in Lake Shinji was 49.4 & 13.5mg/m?.
Key words: chlorophyll-a, Lake Shinj, Landsat TM, standing stock
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Fig.1. Survey points in Lake Shinji, 3 March 1998.
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Fig.2. Flow chart of data processing in this study.
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Table 1. Comparison between this survey and monthly
mean data of transparency, surface suspended solid,
chlorophyli-a concentration, water temperature, salinity,
dissolved oxygen at the center of Lake Shinji.

Date Chl-a Tt. S5 W.Temp. Sal DG

(wgf) (m) (mg/Ay (€) dpsu} (%)

This survey 3.Mar.98 9.4 1.4 4.4 7.6 1.6 162
Monthly mean _Mar.1982-1993  19.6 1.2 6.2 7.4 2.7 112

(a) Transparency {m)

01234km...

5 10 15ugh

3. KEHICBITAERE, ZRBREHEER
UGy 07 4 N aiBEOKESH (19984E3 H
3 HPAT 8:40 ~ 11:23). (a) EHE (m), (b) FE
HRDHRE (mg), () EEZ 007 1 bailhf
(ug).

Fig.3. Horizontal distribution of transparency, surface

suspended solid concentration and surface chlorophyll-a
concentration in Lake Shinji, 3 March 1998. (a)
Transparency , (b) Suspended solid concentration , (c)
Surface chlorophyll-a concentration.
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Fig.5. Correlation between observed and estimated surface
water temperature using equation 7 in Lake Shinji, 3 March
1998.
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Table 2. Correlation coefficient between TM data and
transparency, surface suspended selid, surface
chlorophyli-a concentration data in Lake Shinji, 3 March

1998,

M1 TM2 ___TM3___TM4___SS__ Chla

Tr. -0.40 071 -0.67 -0.50 -0.90 -0.35

$$ 019 054 049 047 - 044
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Fig.6. Correlation between observed and estimated surface
water temperature using Equation 8 in Lake Shinji, 3
March 1998.
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Fig.7. Maps of surface chlorophyll-a concentration
estimated using equation 7 and surface water temperature
estimated using Equation 8 in Lake Shinji, 3 March 1998,
(a) Surface chlorof:hyl[-a concentration (pg/1), (b) Surface
walter temperature C).
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Fig.8. Vertical distributions of chlorophyll-a concentration and relative illuminance in Lake Shinji, 3 March 1998. (a)

Chlorophyll-a concentration (pg/), (b) Relative illuminance (%).
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Fig.9. Vertical distributions of chlorophyll-a concentration, relative illuminance, water temperature and salinity along
the north-south sections in Lake Shinji, 3 March 1998. (a) Transect 1, (b) Transect 2.
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Table 3. Estimated depth of euphotic layer , and standing
stock of chlorophyll-a concentration in Lake Shinji, 3
March 1998. (a) Depth (m) of euphotic layer, (b) Standing
stock of chlorophyll-a in the euphotic layer.

(&)
Lower limit of euphotic layar

Depth of euphotic layer{m}

Ave. 5D Min. Max.
Transparency*2 2.8 0.4 2.0 3.6
1% illuminance 3.7 0.8 1.8 4.6
Botiom 4.4 0.9 2.2 5.4
()
Lower limit of euphotic layer ~ Standing stock of chiorophyll-a {mg/m?)
) Ave. SD Min. Max.
Transparency*2 31.4 9.5 20.0 49.2
1% iluminance 49.4 13.5 10.8 62.3
Bottom 71.4 32.7 16.2 162.7
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Fig.10. Comparison between surface chlorophyll-a
concentration and standing stock of chlorophyll-a in the
euphotic layer of Lake Shinji, 3 March 1998.
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5 1. REM - PHRCSIT A KERET -2 (19984E3 A 3 A).
Appendix 1. Water quality survey result in Lake Shinji and Lake Nakaumi 3 March 1998.

Polnt 8141 Si-2 513 S51-4 81-5 S2.1 S2-2 S2-3 524 52-5 535 841 54-2 S.canter  NU-center

North latitude 35 27.36 35 2686 35 2634' 35 2588 35 2536 35' 2809 35 27.16' B35 27.16' 36 26.57 85 2608 35° 26,00 35 25376 33" 26.01' 35° 2608 3§ 2074
East longitude 132" 5497 132" 5502 132" 55.1% 132" 5522 132" 55.25' 132" 50,63 132" 50.89' 132" 50.80' 132" 50.96° 133" 00,02’ 132 55.60' 132° S6.74' 132" 58.20' 132" 58.34' 133" 1146
Time {Begin) e:05 2:15 9:43 9:50 100 11:20 11:19 1105 10:56 10:42 9:28 10:15 10:30 8:40 820

1 1 1 1 1 1 H | | ] t 1 1 1 | |
Time (End) 00 N1 0:45 954 10:05 11:23 11:15 11:08 11;00 10:46 9:34 10:8 10:34 845 8:26
Watar depthim) 34 4.8 5 -] 49 44 45 4.7 47 45 az 22 5.1 5.4 72
Transparency (m) 1.4 1.3 14 14 14 13 1.0 1.5 18 18 1.2 15 1.4 14 16
Watar tamp, (C) 0.5m 8.0 7.9 80 a3 B.2 84 B3 85 89 88 18 a5 85 76 a7
Water temp. {'C} 1.0m 8.0 79 78 82 B2 a2 [:X1] 7.9 8.4 a5 a.0 as B3 76 a7
Water temp. {C) 2.0m 18 7.8 72 79 79 78 76 18 a2 a0 7.8 83 79 7.7 9.0
DOfmgd) 0.5m 187 188 1838 181 189 19.3 189 190 184 18,6 187 15.0 190 18.% 8.8
DO{moM) 1.0m 18.8 19.2 19.4 18.2 16,1 16.4 9.1 200 186 190 118.2 19.0 193 194 84
CO{mgA) 2.0m 181 19.3 19.2 19.6 196 9.8 197 200 20.3 19.0 18.2 18.8 201 198 83
CO{%} 9.5m 157 i59 161 161 81 164 160 163 169 180 157 160 165 162 a2
DO{%) 1.0m 159 161 164 163 62 164 161 169 159 160 154 181 162 184 82
CO{%) 2.0m 162 i65 151 164 168 161 165 169 172 161 154 161 170 167 77
pH 0.5m - - - - - - - - - - - - - - 8.2
pH 1.0m - - - - - - - - - - - - - - 83
pH 2.0m - - - - - - - - - - - - . - 83
Salinity (psu) 0.5m 14 14 13 14 14 1.7 7 1.5 15 1.5 1.3 1.4 1.5 16 1.0
Salinity (psu) 1.0m 14 14 13 14 14 1.7 37 1.7 16 1.5 1.5 14 1.5 16 1.2
Safinlty (psu) 2.0m 1.5 14 14 14 14 18 1.7 1.7 1.7 19 1.6 1.7 1.7 16 136
55 (mgn) 4.5 45" 4,9 a8 38 53 7.2 36 a8 25 48 36 40 4.4 58
*Chi-a {ugd) 74 7 79 6.2 6.1 84 81 5.9 62 a9 52 54 14 9.4 -
“Chlb (ugh) 1.1 1.0 1.3 Q8 0.7 12 0.7 05 08 - 0.4 0.4 0.6 12 -
“Chie (ugh) az 53 32 30 26 43 2.5 07 12 . 19 1.8 2.5 49 -
*Carot, {ugh} 4E480 34 4.9 30 a1 24 34 37 23 19 - 241 1.7 [+X:] 09 .
*Carot. {ugf) 10E480 36 523 74 78 59 85 o3 B7 47 - 5.2 4.1 241 22 .
“Chl-a (ugh) 6.7 15,0 75 82 6.1 7.7 74 5.4 52 - 47 50 - 77 -
“*Fhaso, (ugl) 14 14 1.2 Q.2 04 16 i.5 1.0 21 - 1.2 0.9 - 248 -
* Unesco {1968) method
“*Lotenzen (1967} method

2. SREW - WIS AKRERWET -5 (199843 A4 H).
Appendix 2. Water quality survey result in Lake Shinji and Lake Nakaumi, 4 March 1998.

‘Sampling Point 51-1 55-2 51 514 515 525 5441 4.2 NU-1 NU-2 NU-3 NU-4 NU-5 NU-6.
North latitade 35 2740 a5 2687 G5 2634 a5 2584 35 2536 85 2608 95 2507 35 2601 35 308% 25 3022 35 2019 035 2051 O35 2633 35 2008
East longhuda 137 5485 132° §5.04' 132 5510 132" 5522 132" 5530 133" 00.01' 132° 56.78' 132" 58.20' 133" 09.71° 133" 0B.BY' 135" 09.02 130" 09.89' 1§33 1139 133" 1249
Tiwa (Begin) 9:06 0:15 924 9:30 9:38 10:25 0:16 10:06 9:56 8:45 9:26 0:09 B:53 838
1 1 1 1 1 1 ) 1 1 [ 1 H ) 1 1

Time (End) 9:09 0:18 27 0:35 9:41 10:29 9:54 10:t0 10:01 0:48 9:34 8:11 8:57 8:40
Walor depitm} a4 50 52 5.2 5.1 48 32 53 60 62 68 56 57 68
Transparency (@) 16 13 1.4 15 14 14 15 15 18 21 19 11 16 16
Walsr lemp, (C) 0.5m 83 85 84 B4 88 9. 88 88 Y] 86 87 9,0 B9 1]
walar temp. (C} 1.0m 8a 8.4 8.4 86 87 8.0 B8 BE 88 88 a7 9.1 89 88
Watar tomp, (C) 2.0m B3 85 84 85 86 87 85 86 1% 85 a8 9.2 9.0 89
DO(mgA) 0.5m 17 0.7 "2 18 n3 14 13 1.4 71 75 75 83 74 80
DO{mgn) 1.0m 17 1.7 14 115 1.6 18 16 1.5 71 75 75 8.2 7.8 749
DO{mg) 2.0m 17 1.7 155 157 " .8 nr 16 71 73 73 8.0 78 7.8
DO{%) 0.5m ] o3 o7 94 o7 99 97 28 67 4 74 77 72 74
DO%) t.om 100 100 08 %8 99 100 89 -1 67 70 70 78 73 73
DO{%) 2.0m -] 110 o7 100 99 101 '] 09 67 68 [ 74 73 12
pH B.5m 79 B.O 80 80 80 8.1 8 8 83 83 83 83 83 83
PH 1.0m 8.0 8.0 80 78 80 8.2 8 X} 83 83 83 8.2 82 83
pH 2.0m 8.0 80 78 79 80 82 a 81 83 83 83 82 1] 83
Sallnky (psu) 6.5m 15 15 14 14 18 17 15 1.7 147 143 14.3 s 11 100
Sallnfty (psu) 1.0m 15 15 14 16 18 17 15 17 147 185 14,5 s 1.2 10.9
Salinfty (psu) 2.0m 15 16 14 16 16 17 16 17 16 147 14.7 124 14 1.0
88 (mg} 40 27 3z 44 a8 24 29 B4 25 17 59 38 a4
*Chi-a {ug) 0.2 66 73 42 82 57 52 B2 66 5.6 76 52 45 40
*Chi-b (ug) 2.1 06 06 12 08 0.8 - 06 0.0 - 00 0.7 - 0.4
*Chi-¢ {ugh) 3 3.4 a7 a3 30 20 . 17 28 - 24 18 - 15
*Carot. (ugh) 4Eu, a4 24 26 22 38 23 27 19 26 38 38 18 22 13
*Carol. (Ugh) 10E.m 119 61 68 55 95 56 69 a7 66 8.0 96 45 54 32
~Chi-a (ugh) 27 05 22 38 6.4 - 28 29 53 19 42 06 28 23
“Phaeo, {ugh) 116 10.5 87 1.4 33 - 60 56 23 6.2 58 8.0 34 a0
* Unasco (1966) method

**Lorenzen {1867) melhod



