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Estimation of water temperature and turbidity
in Lake Shinji and Lake Nakaumi using ASTER data, 2000-2002

Yuji Sakuno', Masatomo Yamamoto', Takeshi Y oshida’, Tsuneo M atsunaga’
Daisuke Nakayama®, Katsumi Takayasu®, Toshiaki K ozu* and Toyoshi Shimomai*

Abstract: ASTER surface water temperature, which is based on the famous “Split Window
method”, and turbidity algorithms, was validated usingsitu surface water temperature and

in situ turbidity in Lake Shinji and Lake Nakaumi. The study revealed that the ASTER
temperature estimated from 5 ASTERR (Thermal Infrared bands data has a good
corretation within situ surface water temperature from tower data in the lakes. And the DN of
ASTER Band 3, after dark pixel subtraction, has a significant correlation withirthetu

turbidity.

Key words: ASTER, MCSST, turbidity

i U &

I & lEOIETICH D, REZRRIICKEZ
LD LVIKIRTH D, —fRIEYWEFEFTEETH
DHEPEATH L L LLVD, BREMLLT
WEWIHREEREDS, ok RAETIE, FiTk
BB L CRBEARETLIENIPLETH L.

DED L) BEEhs, F&5I1TbIERKDK
KB E T T 5 558 - igElcBWT, ET—%
AHAWE=Y ) VTV AT LEEOITE R T
&7 (B 2 A XMEEP 1T A, 2000, AMETIZINET
WEL-HE/RAGT—5 1y N2, 250
FELIET7T VT XA HE L TWi v Terrd
ASTER % FI\~ 72 558 - i o0 IR - 48 B 3 5 1

5w N e

IZDWTHGET L7z,
Vil =

1. ASTER F—#IZ & B2 KEBHTEE

SETE - RO KIRHEE 1213 19994E 12 H 127 £
U H BTN E TerralZ 8 S v 7z
ASTER TIR(Thermal Infraredll T TIR & I 5) D 5
N BT =% (B K7 Band 10: 8.125-8.47km,
Band 11: 8.475-8.826m, Band 12: 8.925-9.276m,
Band 13: 10.25-10.95m, Band 14:10.95-11.65m,
ZE[H 5% RE © 90 m, BIIE 60 km) & Fv:7c.

TIR 7 — % Z MR ISR 572012, 9N
¥ F10~14D 5Ny F7—4% O DNE% KNI AT

LB RFRFR T 788 Graduate School of Engineering, Hiroshima University, Higashihiroshima, 739-8527, Japan

[E 37 BRBEMFZEFT - National Institute for Environmental Studies, Tsukuba, 305-0053, Japan

B KRR ZE 2 >~ ¥ —  Research Center for Coastal Lagoon Environments, Shimane University, Matsue, 690-8504, Japan
B KA THE  Interdisciplinary Faculty of Science and Engineering, Shimane University, Matsue, 690-8504, Japan



66 EE A - ILARIESR

< IR - ARKIEHE - IR -

[E7 SRR S R I 3

72 1. 20024F 1 2 A B AR R AR A R OB
Table 1. Summary of simultaneous water quality survey with satellite observation.

Date Satellite Path-Row Time of satellite Quality of  In-situ water
/Airborne or airborne observation satellite image  quality data
2002/5/2  Terra/Landsat7 111-35 11:00/10:30 /0 Appendix 1
2002/8/22  Terra/Landsat7 111-35 11:00/10:30 YAV Appendix 2
2002/9/12  Airborne/Pi-SAR - 13:20 - Appendix 3
2002/9/14  Terra/Landsat7 112-35 11:05/10:35 JAVES Appendix 4
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Fig. 1. Standard stations of simultaneous water quality survey with satellite observation in Lake Shinji and

Lake Nakaumi, 2000-2002.
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Table 2. Comparison between MCSST from ASTER and
in situ water temperature.

MCSST |In-situ W.T.| Differ.
Date Station T (T) (T
200005712 ] s | 191 | 183 08
2000/08/07 NU 28.0 29.5 -1.5
YB 29.5 29.8 -0.3
2001/08/03 SJ 29.5 29.5 0.0
2002/05/02 SJ 15.2 17.2 -2.0
NU 14.6 16.4 -1.8
YB 14.8 17.6 -2.8
2002/08/22 NU 23.6 26.0 2.4
YB 23.0 24.6 -1.6
2002/09/14 SJ 25.5 25.9 -04
NU 24.1 25.8 -1.7
YB 24.1 26.7 -2.6

Mean -1.4
SD 1.1

3. ASTERL NV 1b7—4% EHET— 7 O
R & RMS iRz,

Table 3. Correlation coefficient and RMS error between
ASTER data(Level 1 b and turbidity.

Level 1B (DN) Level 1B (DN-D.P.)
Bandl | Band2 | Band3 | Band1 | Band2 | Band3

r 0.88 | 0.87 | 076 | 0.68 | 0.22 | 0.75

RMSE| 2.62 | 2.80 | 3.60 ]| 4.08 | 545 | 3.67

N=9
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Fig. 2. ASTER images of Lake Shinji and Lake Nakaumi,

2002.(a) 2 May 2002,(b) 22 August 2002(c) 14 September
2002.
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Fig. 3. Correlation between ASTER MCSTT and situ
surface water temperature in Lake Shinji and Lake
Nakaumi. Data used from tower data of ML(TLand,
Infrastructure and Transportation Ministrat the centers of
Lake Shinji, Lake Nakaumi, and Yonago Bay.
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Fig. 4. Correlation between DN of ASTER Band(&) and Band 3(b) after dark pixel removal and turbidity in Lake Shinji
and Lake Nakaumi. Data used from tower data of MI(ITand, Infrastructure and Transportation Ministist the centers of

Lake Shinji, Lake Nakaumi, and Yonago Bay.
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H, (f) 20024:9 7 14 H.
Fig. 5. Horizontal distribution of surface water temperature in Lake Shinji and Lake Nakaumi derived from ASTER data.
(a) 12 May 2000(b) 7 Aug. 2000{c) 3 Aug. 2001(d) 2 May 2002(e) 22 Aug. 2002(f) 14 Sep. 2002.
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Fig. 6. Horizontal distribution of surface turbidity in Lake Shinji and Lake Nakaumi derived from ASTER data.

(a) 12 May 2000(b) 7 Aug. 2000{c) 3 Aug. 2001(d) 2 May 2002(e) 22 Aug. 2002(f) 14 Sep. 2002.
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Appendix 1. Results of simultaneous water quality measurement with satéTigera’Landsat-7 observation, 2 May 2002.

No. Station No.  Latitude Longitude  Weather Time W.Depth{m) Chl.a(t g/l) Trans{(m) Turb{NTU) W.Temp.(°C) Sal{psu) pH DO(g/I)
1 NUO1-1 35° 30'29.3” 133° 12'332” Clear 8:36 135 7.3 1.6 26 16.3 23 8.55 78
2 NU2 35° 29'3007 133° 12'174” Clear 9:00 6.9 13.4 1.1 8 16.5 21 8.70 8.9
3 NUO1-2  35° 27'46.2” 133° 11'325" Clear 9:25 6.5 10.7 1.1 9 16.5 20 8.7 9.0
4 YN-AP 35° 29'11.2” 133° 13'00.7" Clear 10:07 7.3 13.8 1.0 8 16.5 23 8.55 8.4

152 2. &M - PRI B I 2 HTAE (Terra/Landsat-7 [AIEAZKE I E 45 H (2002/8/22).
Appendix 2. Results of simultaneous water quality measurement with satdlétea’Landsat-7 observation, 22 Aug. 2002.

No. Station No. Latitude Longitude  Weather Time W.Depth(m) Chla(yg/l) Trans.(m) Turb(NTU) W.Temp.(’C) Sal(psu) pH DO(g/})
1 SJ01-3  35° 26'48.67 132° 57456" Clear 840 55 19.7 1.2 26 26.6 7 798 8.6
2 SJ01-2  35° 27'03.2" 132° 59'51.0” Clear 9:26 49 18.7 1.1 8 26.6 7 7.85 8.6
3 SJo1-1 35° 27'30.6” 133° 03'09.5” Clear 9:53 1.7 120 1.7+ 9 259 8 7.64 8.4
4 NUO1-3  35° 27'04.2” 133° 08'374" Cloud 10:27 42 10.6 2.1 8 26.1 23 834 83
5 NUO1-2  35° 27'45.3" 133° 11'31.77 Clear 10:48 6.8 9.1 1.7 6 26 23 8.44 84
6 NUO01-1 35° 30029.3” 133° 1233.2” Clear 11:17 14.7 7.1 1.8 5 25.5 24 8.35 8.4

fh#2 3. il - P B A AUZERE (PI-SAR) [RIHIZKEIERE 5 (2002/9/12).
Appendix 3. Results of simultaneous water quality measurement with air€Taftra/ Landsat-7 observation, 12 Sep. 2002.

No. Station No. Latitude Longitude Weather Time  SS(mg/l)  Chla(tg/l) Trans(m) Turb(NTU) W.Temp.(°’C) Sal(psu) pH DO(mg/)}
1 St 35° 2700”7 132° 5516” Clear 12:57 58 12.6 1.3 7 28.2 8 78 9.0
2 S2 35° 26'04” 132° 5517° Clear 13:18 42 3.6 1.1 10 28.2 7 8.0 95
3 S3 35° 2509”7 132° 5515 Clear 13:32 5.0 13.9 1.1 240 294 8 83 10.0
4 S4 35° 26'09” 132° 5330” Clear 13:53 76 13.7 1.1 18 284 8 79 93
5 NU1 35° 2829”7 133° 0852° Clear 13:30 16 11.0 ND 3 276 22 78 59
6 NU2 35° 2746”7 133° 09'38” Clear 14:00 54 10.3 ND 1 217 22 79 8.6
7 NU3 35° 27317 133° 1029” Clear 14:30 7.0 9.9 ND 1 27.7 22 7.9 8.1
8 NU4 35° 2748” 133° 11'33"  Clear 14:45 5.2 6.8 ND 1 215 22 7.8 9.0

3 4. 5B - I B T 2 E A (Terra/Landsat-7 [RIEHZKE RS SR (2002/9/14)
Appendix 4. Results of simultaneous water quality measurement with satdlérea’Landsat-7observation, 14 Sep. 2002.

Station No.

Latitude Longitude  Weather Time SS(mg/I) Chla(y g/) Trans.(m) Turb(NTU) W.Temp.(’C) Sal.(psu) pH DO(mg/)

SJo1-3
SJ01-2
SJ01-1
OHO1-1
NU3
NU2
NU1

35° 27'00” 132° 5736" Cloud 8:02 8 8.3 2 1 259 8 172 71
35° 26'65” 132° 5950 Clear 8:27 10.6 14.0 1.6 12 259 8 15 12
35° 2748” 133° 0304” Cloud 845 9.8 2.2 3 8 259 8 73 64
35° 27227 133° 0602" Clear 9:28 11.6 2.1 2.3 7 25.7 8 73 18
35° 27'14” 133° 0829” Cloud 10:49 19.6 118 2 9 26.6 24 87 17
35° 27'58”" 133° 1124” Clear 11:00 226 6.6 25 12 258 23 88 88
35° 3043” 133° 1220”7 Clear 11:i1 29 8.8 2.7 9 25.6 24 89 89




