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Remote sensing of organic and inorganic SS, and Chl-a

in brackish water region using VIS/NIR multi-band reflectances

Wataru Okamoto', Toshiaki Kozu®, Toyoshi Shimomai’ ,

Yoshikazu Sampei’ and Koji Seto’

Abstract: A study of the remote sensing of suspended solids (SS) and Chlorophyll-a (Chl-a)
in a brackish lagoon area (specifically Lake Shinji) is conducted using multi-band reflectances
observed by Visible-NIR spectroradiometer and in-situ water samples. Since the composition of
SS in this area is generally complicated, Organic-SS (OSS) and Inorganic-SS (ISS) are separately
estimated. In addition, Chl-a estimation is simultaneously attempted by considering its usefulness
as an indicator of water quality in this lake. Empirical relations connecting reflectance at multiple
wavelength bands to OSS, ISS, or Chl-a are established, from a total of 29 in-situ observation cases
consisting of spectroradiometer data, Compact-CTD (to measure Chl-a concentration), and water
sample data. First, considering the existing and/or future hyper-spectral satellite sensors such as
Hyperion on the EO-1 satellite, it is assumed that a maximum of 41 wavelength bands ranging
from 400 to 800 nm can be used. To optimize and reduce the number of observation bands, the ISE-
PCR method is used. Sufficient accuracies are obtained when 7 to 14 bands (10 nm bandwidth)
are used for the estimations of these three water quality parameters. Next, the use of existing and/
or past satellite sensors specifically Landsat-5/TM is considered, and accuracies are evaluated
using the same in-situ observation data. In this case, only 3 bands (Band 1, Band 2, Band 3) are
used. Empirical equations are obtained from the TM-simulated spectroradiometer data using the
PCR method. Although the accuracy is significantly degraded (Relative RMSE about 30%) in
comparison to the above-mentioned hyper-spectral case, it is concluded that "rough" estimations
of these water quality parameters are still useful. Finally, a case analysis is attempted using an
actual TM observation scene on November 3, 2000, around Lake Shinji. This scene is selected to
be the same as that used in a recent study to estimate the “origin” of SS to evaluate the consistency
between the two results, i.e. between the estimates of “origin” and the “concentration” from the
present study. The results of this case analysis are found to be generally encouraging.
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1. #*

AR S E IR I B 2 558 T S O il AR 2D
UK TH O, ILFERIVAT SR EREOMHEZIC K-
TEREIL, HRERT7AIDHEIETEEII1CE-T
(BRI, 2012). COXSEBEKRIE, Ok
ICBIT 2/ KEEREAFEOSHZ RS LTED, 5Bl
WEZLINMATEBALREDOWRICBIZTEE
EZHNS (HAKERE S, 20060). ZD7, B
EAKIREBHIOFRFNEEHINTVS. IhZE
TYUKIRO/KEREE ORI, LA E NI K5 8
WD TIRDNTEID, JRECTRERI, 22/ xR
FIOBUW K TRRZOBNCE RSN D S, ZC
T, NTHREZREZRWT, BRNSIcEREMN ST
Ci I e T — R 72 [ARFIC ST 2 T &N TEBY
E—herv RO KEBINE ST, &
AN ENTWS. OIS HRERICHL, TnE
TOVE— Mo T HiE AWK O BHl
72 TIE, BN S E UOt O SHCEREREFRT %85
A—RTH 5 Y)E (SS: Suspended Solids) &,
2787 4)l a (Chl-a; Chlorophyll-a) JEREEHEE D ERM
SNTE (FFEFIEA, 2004; [LIAIEA, 2007: VFEF -
Ak, 2008). FizbaTld, VE—hbVI VT HE
iz HNCE 7 ICE TS Chla LR TS50 h
% & E 72 SS (NPSS: Non-Phytoplankton Suspended
Solids) DH#EETEDRIF (Oyama et al., 2009) 5, 5%
W - TS SS DOREHEE FEDOMZE (K
RIFM, 2012) b TV,

Chl-a (3HE¥) 75> 7 b DR FED VL DT,
ZAOMM TSI N NCEENT WSS, ZOE
JEIE, IKHINCTEAE T 2R 7527 bR D E
L LTHWS NS, KT, BODOFEKRTH
% SS DL LTI, T HhowY 7= v
PR, DS O AN, HHENMSDEE I
FEJE) © 3 DOWEEL, FERFICE-ST, TV
7 L 0RE LRI O G BRI R T 5 A R )
'H (OSS: Organic SS) & MR EYIE (ISS: Inorganic
SS) DLLENFEIRS T EMNRBENTVS (KARIED,
2012). OSS & ISS OHEID SS &i55. WIIMHD
AT % SS IE ISS DLW THBTEMNZD, Kl
WO T, FELEJHD 0SS MR AL K>
THUKEISERE N, WO DRINE 5555 M EE
578, SS & 0SS & ISS ICXHIL, Chl-a ZhNZ 7=
TEEHEENDUKE RO X0 R B RO T=IcEH
THHEEZONS. TNET, KEZEIZHBNT,
I D KE %, 0SS, ISS 7Bl K At LTz W55

B - SRR - s

13 H % (Gardner et al,, 1989; Cerco et al., 2013) 73,
EHELDOHIBRD, R - hifglc BT, 0SS &
ISS ZXHILTHIE, AL FEEL R,

JKHID SS MEINT B &, Al « LARIME DI
TIIERMEEINL, ZOHIC Chl-a ZINZ%E, K
HIEBRAMETRL, TE 680 nm [HEDK $#iE Chl-a
DU DIFAEIC KO TR EPRAME R L, 700nm {431
DRFHRIG =2 "RIcEB R E, KEAXT MV
MR I BRI /RS (Han, 1997). SRIEOE
JE& SS IdiEH, KM, a7 ERRIRGASRANY MY
TWERD, o7 S0 Ut B2 zhDH 5
EEZLNTVS (= FME, 2013). ZOHH, 0SS
TS L0 IR AR Y MV DBAZAY, Chl-a JEREE L/
RGFART WVOBIRICIELIT B T &Il a5.

AWFZFE T, FEW kO ZENY A e, o
YERSFHC KBIK DK HHRRE, KT > TIVDER
H (20 Hr8Ric kD OSS, ISS ji ji 723 1Y ), Compact-
CTD I1C &% Chl-a BEHEZTITo/z. TNHDT—
R FAWT, A TR DLW E R GHRDHE T
TEHINAIN=ART M)V SR Z %8 LTz 0SS,
ISS, Chl-a EEDOHEEY I al—vavkEidHsiz. &
BIZ, KEZRED (2012) iIcBWTCERIEHEEICHH SN
7z, Landsat-5 $&&{ TM L YIc XA HEES I 2L —
Tarvdirofe. ROTMERZMHEHLT, EiRHEE
OFEREDEEDOHERDOEMNLEZHT, Ki% (2012)
WMEFLIZ 4 DO —2055, NS DOFAIKD
BHE TR 1 3 —TDUWT 0SS, ISS, Chl-a JEEEHEED
HBIEA TR Tz

2. EAIAES KT 0SS 1SS« Chl-a #EEHE

2.1 RFHRAEZOT—20E

BUGEINZ, 2007 £ S 2011 4RI AT THOEH
&g DOMICAIE S 2 KK, HiHcHA T S EHE
JIl, 3BXCFEATFEROZEFR[FT 29 [Hlf7T-o 7z,
UGBTI, 720eEEhe K 27KEH 5 DK
S N EOKIC K Bk 2 T VEES, JFE 7R
INY T 2741 Compact-CTD (ASTD687) I & % Chl-a
PRI E &2 1T > 7z, Compact-CTD Tl, 470 nm 0D
LED Z¥)EEH, 640 ~ 680 nm TOHEIREE 2
ET . HEREE, TS UERERE (ne/l) &L
THHIENS.

i U 7z 7 Y& iU SF BT 1&, Ocean Optics £ @
USB2000+ Tdh 5. T DFEARIE 340 nm ~ 1024 nm
OFEIPFHD RIS B AT > ME (LA
710 MA) ZWEESRAE 0.37 nm ~ 0.39 nm Tl
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ERAET, CNZLLNDOED 5 RABRICEH L.

R=2%0.014x100 (1)
X

RIS (%], y I 3/KAIDAY > M, x1&2%
DG E D HD > M, 0014 1%, 2 % KSR
OEFREEIC T 2K (14 %) THD. &3,
ATy MEEZENEN, DU ETNE OB ER
(BUNEAT Y ME) 20T B XD ICHiEZITS
TWa. T, DCHEEIAERO R 7 — 21,
038 nm HICIF SN AN, BEOESIHREDT—X
31F & A SN MR DT, 400 nm ~ 800 nm 7%,
10 nm [RRD 41 /N2 RICZ# LT (f 21X, 400
nm (X, 395 nm ~ 405 nm O EEKT D), T—
ZFRIC Wz,

I OB A IE £ 25 ETHBD, Rk
AT, £ 45 EREEOHIPFINICKED S O RHHRIC
MERECIED K REEMMFELERVE S
I, BN EHRE L. £, Y OiEmAE
WHARINCERE & L7zhY, KD ASHIC X > T
X, KENSDT LRIV > 7D > b AT
IRBLEENDB. VT S OF A
RENC KD ERZZDT, TNzl 57, WEH,
SRIE T B HRMA SRS 58 THIIL 72

VG R I E B KEPRIE, KEH DD
JZHHE LIRSS B DRGHEDHHICK S E D
THY, KERKFOEFSGHRKZNE, SS BEZ N
BIRMNOHET S & ZDRE BN LR D, WER
KT S R ORI, KT S RSO ) D FF
Bz ENBRL, REGMZMETH S (HED,
1996). Fukushima et al.(1998) I%, 670 nm X » EW
HEICBONTIX SS S DOKHIFIZITHEHTES,
EWVSIREERVTWS. TORE, R TS
NBRERIE, K& - 27aV)b, KaRFOHE
DRHETRD. TP CHEHFHERI TR DB I
TE2DT, KEKFOHFGOHEEZONS. Tt
LUK T, AMEICHERT SS IBENEL, %
DIGEMNR DL DO DETHS. L LA
Fo e S EINC X % &, SS A 20 mg/l LA |
ERZVEEZ G T — X OEHNTR S (700 nm
~ 850 nm) T&, 730 nm X D EVIEETIE, SS*®
Chl-a OZLICHT 2 RKFRDISFIFIFEALERDS
Nixhol., TOERID, SEIE, ATHENS
850 nm I X T, JKMAIHIC K B K HRITIFIFIH
CE&#&ZT, 850 nm iz (830 nm ~ 870 nm D5
R OHFRE, BIIRKSRENSEZLGIKF

HEERH L.

KTV IVIEIEE, HEREETC, £9SS BEE
KRBTz, FD%, CNS seESEEE AW TEZ
K1 Uy MVHOREDPEE, Mk EOHEED,
5 0SS & ISS @& RSz, BARMITIZLLFOF
IETRD7=.

(1) &= o AMMET « )V 2 (IEHK GF/F) %
HOWTKT VR L, S5, %O
g C RO AOEREDZEND SS DEERZK
5. T, KFT V1 Uy bILHZDITH
B UZL, SSIEE (mg/l) HRDENS.

(2) SS DI # U IziziuEsz mAIRic U, BEAI SS
EOMPRY > TS 5. HICHRREILEIC X D
R BT RET 5.

(3) CNS JLEMHTHEBEIC K > T, T DRI OHKE
FE, SEEBIUCLMEREEZRDS. TOME
&S5 oLy R7 0 —)URE (EEIET,
O:C:N:Si=113:42:7:15) (P65& « = H K, 1995; 5 &,
2008) ZFWTC, O & Si DEERAZHEHTS. cnb
OEBZGEILT, oMW zidkho 0SS &
BERDS.

@) FRETRDIz 0SS HEZ/K 1 VU w ML DI
L, OSS EEZRDD. mklc, FlE (1) TRD
7z SSEEMNS OSS BEZ 2L X, 1SS IREL T 5.
wE, MM DLy RT7 40—V REkic &
D OSS HgZRH %7710, B LAY OSS
M ERE SRR BN L 7R 20, FRE - vhifs
T, Z2LOEETF 27 b VD 0SS H7fd
HTHB T EMBERCHIGNTNASDT, TTT
3 FRLOFEZ V.

2.2 GHGEBHtUYEZTOT—20EBHE

AW BT % BRI TR LR T — %
&, SKENASA XD 1984 5 A 1 HIZfTH EIF S
NIZHERERY E— bt > 2 F#E Landsat-5 I
B & N7z TM (Thematic Mapper) ¥ > (FHif
B (#k), 2013) I &K EDTHB. T™M &, H]
B S BGRAME 1 7 3y ROBIIEES 2D,
30 m OZE 7 fRAE (BRI 120 m), BHHITE 185
km WS MEERFL, Tk, MEOE
Z2Y VTR EINS.

A TIE, ZIHEBMDTE 2/ /3—AX
7 Moy (B2, SKED 2000 I BT
EO-1 #2448 D Hyperion t > Y OB E&
(427 nm ~ 702 nm T 28 JZE) », TN EOEE
BaEfFot0) ZRELEYIaL—vareE
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THro . KT T™M & Y Ou[HE D 5 L/R5H K
@ Bandl (450 nm ~ 520 nm), Band2 (520 nm ~ 600
nm), Band3 (630 nm ~ 690 nm) @ 3 /N RZ W\
R ZRGE L, 2CRESETHIE Ul Rz
T™ D3 RICHHIGEE T 0SS, 1SS, Chl-a JEfEHE
EYIal—yarzithol.

KB NT, “vIal—varv ek, »n
HHUHET CBIIN L 72, VE— MY Tl
WEnizbo L&z, #HEBNOYEE (0SS 7% L)
FEB O EDRKMRIC K D #HEET % EERL (HE
X)) ZIER L, TOREZFHMNIT S EZEKRLT
W5, 12120, NAIR=ZAXRYT bt VP EED
V2 alb—TarTid, %ibd % ISE-PCR (£EIC K
v, 10 nm [BFRONEUI S Nz 41 HED S R
WEZERL TS FEZRHLLEDOT, #3LE
Hyperion DJFEIC—EH L TV A DI Tidaw. Ly
L, Bl Hyperion D REICHDET I a Ll —T 3
VIO E T A, 1FEALFREEOREEMILN
7z B.1ICE ) .

2.3 OSS, ISS, Chl-a ;BEHFED -6 D E /7 EF
B KU ISE-PCR %

PERDIKE ST X — ZHEE I IIERIF 2 D FERR
T, AT MU LORHINE Y — 7 75 72 S
ELTERT 2% E, ERINZEHHEZROZERD
TizbNTE. UL, A E U GERLK
o TR DTEMDORIESR, AL TH 5 KHH
ORNCECHBEN D 2555, BllwaHr OEEEZ K
TERTULE S ZHEEREOMENE TS, AR5t
TlZ 400 nm ~ 800 nm % 10 nm I FI{L L7z 41
WEDORFRZEHT 2780, ZEILEORE
T BAREMENENEEZ ENS.

Z T, AWZECIEFIHEEIC RS2 TR 57
Brl, HWICHNIRZEE U B A a7 24 H
U CHEMBR2H 2175, RSBl (PCR:Principal
Component Regression) % W THEE R Z R 7z,
PCR (LI AMED K S HAXRY M IVIx EDBEE
RIOMBIDE <, FHIHZE DD Z NI BN T
B TH B (Kawamura et al., 2010). /N RE DD
72\ Landsat-5/TM O 7 — ZJUEIT, D)tz
HoTHeE Xz RD 7.

UL, NAIR—=ART "MLt v TRIEER
(FHEAZEE) M%<, PCR IEIZZEHOEIN 1T
Wizsh, REZHHEERE, EHELOOLT U EHEER
ERK LRV, FIlZE, SEBSEHIC AWz nt
BENETTIE, 10 nm O EMICEE®ZTE 41 D

IR - WS

AR D, SO FICIF AR
e X T EBDMAET B HEED D D, T OER
FHOBRRENDH D, ZT T, TOXIEHEIC
Y i feE % K> % 7281, ISE-PCR i (Iterative
Stepwise Elimination-PCR method) Z i\ /z. T D)5
X RARIZ D (2012) T &7z ISE-PLS 74 & H4
LITH2H, HNEEN O LD TH S mhERS.

CDOFHEZ PCR EZEHH T B EICEA T EN
Tz AR RE DN E WAL Zi ZEXREIFR L, 7% PCR
BEOHETELNSE 7O ANY TFT—2 3V (CV) I
FBlF % RMS j57 (RMSECV) D d /NS WiGEOE
IR ZfHT 5. ZiIELLFORXTERINS.

_ |bi |Si

vy
Z‘bj‘s./
=1

bi, bj IXEIFEE, si, sj IR, V IZSIHE
BOMETH 5.

PCR 1% 2 UF ISE-PCR {EIZIEFICEIBEMNEMET
HHD, Kt oa s oI/ 5ER S
T 2475 7z,

Z,

1

(ia J = 132733' T V) (2)

3. #F &R

3.1 ISE-PCR [ &BHENMEMIEREZ DFEEFTE

YT ECREIAI L 72 400 nm ~ 800 nm O 5
R 10 nm I LTz 41 ES O KSR L e
Tt L7z 751 T8 L7z 0SS, ISS, Chl-a A
29 Y7 )V WT, ISE-PCR {EIC K D AERZE
W Liah SHEE Az Rz, K 1 ITHblh 7z K
B eI X B e, Bz B Ei e LT,
ZNFN (a) 0SS, (b) ISS, (c) Chl-a L DHEE S
ROBHAK, £ 1 () ITRDOIHEE E (b) 1B
BIE & HEE EOBIfRE, RMSE, Z#%, {fi H
BERZERT. #EEXHPO Rx (ZHULHEE x [nm] O
SRR [%] 22T .

X DOZHH (Relative RMSE) 13 B3Il D i
KAl & B/ IMED ZEIC 9 % RMSE O#E|E T, EH
MHOREE Lz, TOREHE, 0SS, ISS, Chla W\
NOLAEWER 10 JER B THIRT 5 & h
TE, TREHBETNAIS—AXY MLt oYt
MA[RETH B T EAHIAL 72.

B, SOYLRETEE 10 nm B L 41 KE
D55, Hyperion O 28 JRICKHINT B EDH %2
FWT ISE-PCR {£IC K D RDIHEE X Z V7255
&0 RMS #7%1%, 0SS, 1SS, Chl-a TZNZN 2.09
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= .
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2 5 " Perfect —
= estimation line
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0 < -
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[X] 1 ISE-PCR {£EZFU =z 0SS, 1SS, Chl-a OB BTG & HE &l SfaX.

(a) OSS, (b) ISS, (¢) Chl-a.

Fig. 1 Scatter chart of observed and estimated OSS,ISS and Chl-a using ISE-PCR method.

(a) OSS, (b) ISS, (c) Chl-a.

mg/l, 2.19 mg/l, 231 pg/l &, £ 1 IR LIEHRER
ERIFRED, DTN T B REDREETH - 7z,

22T, £ 1LIORLEHERITOWTESEN
EREi B D, £9 0SS BEOHEEN TIE, Chla
DO BT 9 % 430 nm TEEDEICER D,
Chl-a DZHFHVK VIR (540 nm) & HOLEERIC
I 700 FBE T 710 nm ({122, 1996) TIEIC iR >
TWa. T, 0SS BRIV TZ > b sk
D —ANEh-oll 2R L T\W5. Chla B
EoHEERIE, HEBDZEMTIEDED, Hilk
i 470 nm LUR) OEOHREL, 690 nm ~ 710 nm
F1E D IEDIREN ELERI R Z WV D1k, Chl-a DRI
BRUBEHBEEICHIGT S EEZBNS. LAL,
590 nm ~ 650 nm D4, Chla & Chl-b DL
IS WIINGED EE L TR, 57 2D

FERHIC K o TRERIUEDIDIC (LT 5 T &Y, #E
ERCHEL TR0 EbNS. REEICISS 4
EEOHEERIZ, 530 nm ~ 690 nm DHEIPH TRIFLED
KETOBRENEATSFEHNTWS. &L SS OF
IR ISS Th B %E1E, Chl-a R LI K 20N -
HOCDEEN P, 570 nm ~ 700 nm FREDWE
HipH T, 1SS IEEOHINE & &I HIHIC KGR
msseEZSNS (K&EED, 2012). LA LESHE
OHEEXIE, 0SS BIRIELIzHh 5 1SS A 7210 %=
Mg 27, coXrERICE->Tz2DLEED
Nn3.

3.2 PCRIC& % Landsat-5/TM Bt EXERIER
& Z DFEETHE
B L7Z2& 91, NAINR—=ZART Mo 7%
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£ 1 ISE-PCRIAICE% OSS, ISS, Chl-a #EZHER. (@ HEE, (b) HHBIFREL, RMSE, ZE)* (Rel. RMSE), fi
L.

Table 1 Results of estimation of OSS, ISS and Chl-a using ISE-PCR method. (a) estimate equation, (b) correlation
coefficient, RMSE, relative RMSE (Rel. RMSE), and the number of wavelengths used.

(a) Equation
0SS | OSS =—-4.42R,;, +4.31R,,, —2.01R,, —1.97R;,
[mg/1] -1.86R,, +2.22R,,, +3.75R,,, +3.38

1SS | ISS =—11.52R.,, +14.03R,, —13.34R.y, —10.20R.,, +13.20R,,, +10.86R,,, + 6.33 Ry,

[mg/1] +10.48R;, —11.60R, —4.99R, —9.7TR (4y+5.65R (4,+8.54

Chl-a | Chl-a=-1.21R,,, —0.52R,,, —0.42R,;, —0.33R,,, —0.23R,,, + 0.07R,,, + 0.08 R,

[ug/] +0.08R,, +0.08R ,+0.09R,,, +0.09R (,+0.16R, +0.23R,,, +0.29R,,, +6.27
(b) | Corr. Coef. | RMSE |Rel. RMSE| Number of wavelengths

0SS 0.95 2.09mg/1 6.05% 7

ISS 0.97 1.82mg/1 7.28% 12

Chl-a 0.89 2.11 pg/l | 14.11% 14

A5E L7z 0SS, ISS, Chl-a JEEH#EE OO HEM: A
RGBT EMTEIE. RIS, NV FEDDEW
Landsat-5/TM 1 & % BRI O a] GEMER G & 3l dr B 7=
BOYIal—a &% > Tz BICRETTIEN
5591, ceeiEsnifEXZHNT, FHTL
Landsat-5/TM 7 — & 7% H{\\ 72 SS O iFH#E @ D17
bl — (KER, 2012) D—DITHBWT OSS,
ISS, Chl-a JEEEHEE 21772V, EIEHEE DFER &
DOEMWEMERT S T L2 HNE LT H g &
o7z

BRI O IEHEERIE, 2.1 TAXRTZBIGH#E]
PN B 2 53 U RHEID 515 5 N7z )R 72
TM @ Bandl, Band2, Band3 DifiE /7 fi#RE (60 ~
80nm) DTG U 7z * BifiE ” T™M BIAI SR &,
Compact-CTD /» 50 Chl-a, 7K > 7 )UK H S D
0SS KT ISS i & & DOREf%R%Z PCRIC K D Rkd iz
LEDTH%. AKiE, TM 7—Z LBIGERIED 5
HENXZ RO ZRETHZH, BT —2HE
TELRWIz, SIS X 2 #eE X7z H
Wiz, nk, LRl T™M F— X Z2ES R,
LDz, ™ DIEIGEREEIEERET, L&l
DI ES FREE DS O BT Ea i L -

X 21, fithizy I al—y 3 ik B HEETHE,
Kl 2 BHIGERE E LT, ZNZ N () 0SS, (b)

ISS, (c) Chl-a DY 2 2 L— 3 VS ROBHRX %
KT FTe, ROIHEEA KR CHEERIC K S HEENM
EBUGEINEOMBITREL, RMSE, ZHjH2% 2 IC
R Fiz, HHIATIESE R E Lizizo,
KEEINDT—% 18 Y2 T & SRBEMNCFRA T %]
JNTHBZERNNOT—Z 2 BT IVOEEF 20 ¥
TIWEGH Uz, 2 al—ya VHERKD, 28
RIN30%FRETH D, EREICKZHEEIXNET
BN, g, Mg, MRRE sv-ofk
3ERFEDKEDRHEE X NHETH B &Il S iz,

3.3 TMIT K2 EFIRTER

HHIEATIC W2 — 2 1Z X 3(a) S8 True
Color [H{RIC/RT K S 7%, 2000 4 11 H 3 H 10 K
25 43 (IST) IC Landsat-5/TM IZ K O T Nz —
VT, ANcEZ <D SS BMEELTED, HiHhs
WMALEO THSEHNTES., ik, SEim
PEHID SIRA L, 2W)IRAD 70 % 2 585 &5
LNBEDI (&%, 2001) OFRBKICHWT, Bl
Ho 1 ~2HAaic, 2 HETH 110 mm OREKNH -
fec & (K87, 2013) IckBbEeEZ26N%. Kf
D OF B OB BRAT (FE L35 2, 2013)
DONIEE R .

KARFE D (2012) I X B EFEHEERERICK S &, [H
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# 2 Landsat-5/TM ¥ 2L — g VHIRDIZHEE K &7 DFEFE.

Table 2 Estimate equations and their accuracies for Lansat-5/TM simulation.

Equation Corr. Coef. RMSE Rel. RMSE
OSS | OSS5=-6.59B,1+9.85B,-4.80B5-0.45 0.67 5.49mg/1 34.88%
ISS | ISS=-1.69B,+0.058,+4.49B5+2.22 0.79 3.60mg/1 24.19%
Chl-a | Chl-a=-5.60B,+7.48B,-5.39B5+2.77 0.63 3.10 pg/l 34.74%
40 | 30 T
(a) OSS (b) ISS
g‘) 30 =
£ )
= 20
> £ :
) 2 4 A
o]
8 ® e
g ® N 2 10 =
g ®  Perfect = A \
@ 10 estimation line 2 “ A
= ® U‘ﬁ 74 Perfect
4 " estimation line
0 0 |
0 10 20 30 40 0 10 20 30
Observed OSS [mg/1] Observed ISS [mg/1]
20 T
(c) Chl-a
= |
= 15 i
2 Perfect
= estimation line
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