56 IR REZ - PHEHER - PSSR - TR RS

EEAEAT % U gE, HEM% L2 S Unit 1 & 11
E2ODBIIRGTE L. ZOXSEFHRE I X
55 E—F L7,

2. CTHi{%, HFMH L CONSIEESMTTF— 4 0
FFEE D, Unit TIZAEWET) 03 L OB 2k
BREZTRTIED S, Mko @G kR ET,
WKICEE NBABERERLE M- EEZ o0
%. [RIERIC, Unitll TEAWEEO T 20 ETh
ISFUKERBET, WK KBS O FEDTFET S -
rmEEZOoNS. X512, UnitERERD SHEE L
7 Unit THERGIRF D SETIC 36 1 B SRigeis i3 B AE oo 3
PRI T DR ANAFAE L, A REIC & 3k
DEHENFIEL TV EEZ ONE. ZOWNE
EDIGE UIRETF T, IR AR X h -
LEZ LN 3.

3. Unit BESR TS 2EGH 1 [T0] L1 A0 & 558 i o 30512 1t
DTHERL, F72Z OBERAE —0EBETH 3
S EDIRRE N, SR AR KEREE O O ek Eni
NEAL U & U Tid, /IO ERImZ T/
KIS B 2 K BRI & 2 L gk EH oS F
OulfetEEE A NI, 1THERTHATH 3 Lt
EXNB.

4. 4[0] 8J93-A, B, COF:REEI QMo Iz 5
WT, CTEHHRIC K 2f#T A S 1 - 12, Z DR,
Unit I THRON S GWHROESOIBIZIT X HEHE &
[FIFRICERD B E AN TEF. LAL, UnitDickin
TRXBMEETRIERT 3 ENTEED - 724
IRHERS % CTHi{E TRER T 2 2 L8 Tx /2. A
AT & IRHERY O 5 3 o @213
W, ZOLINBETH-THCTRF r<ic &
HHHEITTRRT 2 3 L0105 5T, SBERE
T B L TR FRETHEEE B,

; B

KRBT, HEMOFRS L HEINIZH
125> TS, BARB/KEEABRRT =R 5355 O kit
BEREE LD, RAMOH £ IS LT
7o, 19934F % & OF 1994 4E O R ERHR B 13 8T 38
BERD HEO—BELTEI N -7bDTH 3.
CT R F ¥ 71T & 5 B{FALEE T (308 3 2 i SR ith
HE o P Gt £ 0 5 X O AT I
WOTHlG S, BBIE AW 0z, ONSSHTIZE
U TR BMRRFRAE T 0 = 1 BRI o )
BENIOE, ERERIC H 1 - THEE A
Wiciinte, RIS OB S 810 3 A O a0,
PR OIS & OB Ec I LT

&, FREBE RGO BESCELT
FERRKFAKE LY ¥y — 0BT ECHE -
ML st Do F Bl aBH U LTS,

X Ak

Boygle, I. (1993) The Swedish varve chronology-a
review. Progress in Physical Geography, 17, 1-19.

Berner, R. A. (1984) Sedimentary pyrite formation: An
update. Geochim. Cosmochim. Acta, 48, 605-615.

FRIR{Z /IR A% - A B -0 R (1995) 7k B i
RIHEREMNIZ 380 S0 2 38 2 2,000 4F [ D JE\ S EE
EKHE - BOKZE B O R0Ek. HIEHE 104, 52-64.

Mz - FIER TS - BT R ik - 548 9 (1990) 144 1
DR &M B E. MEYRE, 36),
129-150.

HSEEE (1993) WIS - A HERS 9 D 3 L w3l 25 .
T—=syryiy, 32,30-37.

A MR TRERHT (1977) Mk £ &) | o BEsh
(1), 92p.

BERS - oRif G 19 4% PSR4 (1990) i o (5 4%
SEHFFE — 2D 14, FHEHD S 15 5 h 7o FRE,
FIOEEBEGHT — BIRAFHE ST, 9,
159-161.

iR K (1984) FE s B4 o S48 7T — 4512 /K
DRMRICDNOT — M, 93, 413-419.

e PEHERE I F0 234 (1983) HERE ) O W g2 7 —
AW TR —. MG 24, ¥ FADTE
£, 377p.

PR STHD - FF N SERR - 1 FH it (1990) 8% 4 il od b o -
HE/KHEZE BN (B X N iR IR B
MEFEE, (36), 103-118

Sampei, Y., Yomura, H., Otsuka, M., Yoshida, K. and
Suzuki, N. (1994) Decomposition of organic matter
and the organic carbon content of sediments in Lake
Shinji, southwest Japan. Earth Science (Chikyu
Kagaku), 48, 317-332.

Saarnisto, M. (1986) Annually laminated sediments.
Handbook of In  Holocene Paleohydrology
B.E.Berglund (ed.): 343-370, Jhon Wiley & Sons.

TEMIFER - KPEARR - SR - = 5L 5 (1990) Hiifg - 55
W OHY & BEZEAY . MU R4, 36, 15-34,

TEIIFE R - KPGABR - =HERA - M5 15— S
RKIT KR B AREE R RS - TEAY i
1 (1994) FiHEAL 12 & 5 thiff - S2EM O 15 53 B
JEOWE & & OFFK. LAGUNA(H/KIITE),
(1), 11-26.

LAGUNA (FUKIHFF) 3,57~ 72H (1996453 H)
LAGUNA 3, p. 57-72 (1996)

i)

REHICE T AFEREIKERE (ZF01)

PEEFHR ] R sl L7 RAZKTEHE- rPAt RS- BIH-F5 (0

Simultaneous water quality survey with satellite observation
in Lake Shinji (Part. 1)

Yuji Sakuno”, Katsumi Takayasu”, Tsuneo Matsunaga”,

Mikio Nakamura” and Hidenobu Kunii®

Abstract: Simultaneous water quality surveys with satellite observation were carried out in
Lake Shinji from July to November 1995. As a result, the technique of field survey in the
lake was made olear. The field data were obtained in 8 out of the 12 surveys and
instantancous horizontal distributions of suspended substance (SS) and chlorophyll-a(chl-a)
data in Lake Shinji were grasped. Horizontal distribution of SS and Chl-a in Lake Shinji
generally tend to show low concentration on the coast of lake and high concentration in the
center of Lake. On the contrary, transparency shows symmetrical trend.

Key word: satellite remote sensing, suspended substance, chlorophyll-a, Lake Shinji,

horizontal distribution
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Fig. 1. Concept of simultancous water quality survey with satellite observation
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Table 1. Implement of water quality research and analysis method
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mesurement of suspended substance concentration
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Table 2. Result of simultaneous water quality survey with satellite observation in Lake Shinji
HEDPN: sy 70F— N, XS wIFARY PILE—F
T 2) R Az I FREINC B O T A H O # I m % (10 BFEE ) 1237 D3 L 2o 55y BZE o

Kig&rd.

I HRER 7 A v 7y 7 Wif% QL) THHTORE S MM S h 2 Wifg £ O, —BEENTAlHE

ZA, AA[EEE X TELL.

I QLAME TEAML I &4&RT. “(HUS ) I3 BHRAFEK

B v 7 — 03 TIslEA LWl A RS, (1995412 ABE)

E% | @A HEE RRGEE ER WEEG | M
1 95.7.10 | LANDSAT-5(TM)/MOS-1(MESSR) 30m/50m 8 X/ X O
2 95.7.17 LANDSAT-5(TM) 30m m X X
3 95. 8.11 SPOT-2(HRV)/LANDSAT-5(TM)  |PN:10m,MS:20m /30m| & |A (Ei®) /A @]
4 95. 813 JERS-1(0PS) 18mXx24m i A O
5 95.9. 8 LANDSAT-5(TM) 30m el X X
6 95.9. 6 SPOT-2(HRV) PN:10m,MS:20m & ? O
e 95.10, 2 SPOT-2(HRV) PN:10m,MS:20m & ? D)
8 9511 5 MOS-1(MESSR) 50m i} 7 O
9 95.11. 6 LANDSAT-5(TM) 30m 1 ? )
10 | 95.11.7 SPOT-2(HRV) PN:10m,MS:20m ] O O
1 95.11. 8 SPOT-2(HRV) PN:10m,MS:20m [l ? X
12 95:117.°9 JERS-1(0OPS) 18mx24m LG ? X

FIWAH L HOKE (MILKEE , 1995)

Table 3. Weather data of the day carried out water quality surveys in Lake Shinji
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Table 4. Statistical result of measuring water quality

e A ) 6 RAIEE ¥ | FHE EERE BAE B/ Ml CV(%)
1995.7.10.] 9:45 | #®Ag(m) | 9 1.21 | o0.28 1.80 0.95 22.87
~ SS (mg/) | 12 a8 | 1.03 6.00 2.20 27.60
10:43 |Chl-a (ug/l)| 12 | 1511 | 476 19.67 6.80 31.50
(1h58") | Jki& (°C) 9
B9 (%) 9
1995.8.11.f 9:07 FEBARE(m) 9
~ SS (mg/1) 15
11:51 | Chl-a (ug/l)| 14
(2h44") kiR (°C) 10
B (%) 10
1995.8.13.] 9:21 EBARE (m) 12
~ SS (mg/) | 12
11:20 | Chl-a (wg/h)| 12
(1h59") | 7k& (%) 12
1B5 (%) 12
1995.9.6.| 9:55 | B®WE(m) | 16
~ SS (mg/l) | 17
11:37 | Chi-a (ug/l)| 17
(1haa)) | kB o) | 17
B (%) 1€
1995.10.2.| 9:34 | &mg(m) | 12
G SS (mg/l) | 12
11:48 | Chl-a (ng/l)| 12
(2h14") | k& (C) 12
B (%) 12
1995.11.5.] 9:05 | ##EgE(m) | 15
~ SS (mg/l) | 17
11:30 | Chl-a (ug/l)| 17
(2h25") | ki& () 12
B (%) 12
1995.11.6.] 9:03 | #BAEm) | 16
~ SS (mg/l) | 17
10:54 | Chl-a (ug/l)| 16
(1h51") | 7l (C) 17
B (%) Toff
1995.11.7.] 848 | ®eAg(m) | 16
~ ~SS (mg/) | 17
10:50 17
(2h02" KiB (C) 17
TES (%) 17

i SS,CHl-aRIE(E(ZGS25 (A#) FEROHOD

BRENHEE THIHESER<
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Fig. 7. Distribution of transparency in Lake Shinji(July. 1995~Nov. 1995)

Date of survey: July7, Aug. 11, Aug. 13, Sep. 6, Oct. 2, Nov. 5, Nov. 6, Nov. 7,
Time of survey: From about 9 to 11
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Fig. 8. Distribution of suspended sediment in Lake Shinji(July. 1995~Nov. 1995)
Date of survey: July7, Aug. 11, Aug. 13, Sep. 6, Oct. 2, Nov. 5, Nov. 6, Nov. 7,
Time of survey: From about 9 to 11
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Fig. 9. Distribution of chlorophyll-a in Lake Shinji(July. 1995~Nov. 1995)

Date of research: July7, Aug. 11, Aug. 13, Sep. 6, Oct. 2, Nov. 5, Nov. 6, Nov. 7,
Time of research: From about 9 to 11
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1221 EINC B 1 2 KERERER 19954 7H 10H)
Appendix 1. Raw data of water quality research in Lake Shinji
(July 10, 1995)

132 2 SREINC 17 B EGRAEAE R (19958 H 11 H)

3207 -y DRBRIENFEICBI BN LE60THS.

Appendix 2. Raw data of water quality research in Lake Shinji
(Aug. 11, 1995)

152 3 RGNS 513 2K EHEFER (19958 H 13 H )
Appendix 3. Raw data of water quality research in Lake Shinji
(Aug. 13, 1995)

24 REMIC B 2K EREZR (1995459 H6H)
Appendix 4. Raw data of water quality research in Lake Shinji
(Sep. 6, 1995)

12 5 BN 5517 5K EPAEFRR (1995F10H2H)
Appendix 5. Raw data of water quality research in Lake Shinji
(Oct. 10, 1995)

12 6 B A5 o 2K EMAR R (199511 A5H)
Appendix 6. Raw data of water quality research in Lake Shinji
(Nov. 5, 1995)

&R 7 REINC B K ERERR (1995F 11 H6H)
Appendix 7. Raw data of water quality research in Lake Shinji
(Nov. 6, 1995)
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Appendix 8. Raw data of water quality research in Lake Shinji
(Nov. 7, 1995)
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