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ABSTRACT

The objective of this study is to evaluate the applicability of Communication, Ocean, and Meteorological Satellite (COMS)
Geostationary Ocean Color Imager (GOCI) vegetation indices on a quantitative analysis. For evaluation, the vegetation indices such
as RVI, NDVI and SAVI were extracted by using COMS GOCI and Terra Moderate Resolution Imaging Spectroradiometer (MODIS)
imageries. The 4,000 points using simple random sampling (SRS) method were randomly extracted from land areas except ocean to
compare the vegetation indices from two images. The results of linear regression showed that the regression coefficients of RVI,
NDVIL, and SAVI between COMS GOCI and Terra MODIS were 0.66~0.82, 0.71~0.83, and 0.71~0.83, respectively. Especially,
the regression coefficients of RVI (r=0.85), NDVI (r=0.91) and SAVI (r=0.91) were strongly related from September 2011 to
January 2012. Thus, COMS GOCI can be substituted for particular periods and it needs to verify additionally.
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Fig. 1 Comparison between MODIS and GOCI Red/NIR wave-—
length ranges

of HA=le] Sl= AlAfoltt. Terragld@t Aquasld2 di7l, i
&, A WSo] ekl AT FHEE AEAl MODIS
glolg g=4lo] 7hsste] thefgt FofollA B Qlrt (Park
and Ryu, 2005).

MODISE= 94 3% 705 km, ®7AJoFZE +55°, FAF &
2,330 km2 ekt 537|AEE Zk=tt E3F 0.4~ 3.0 um
g 2071 M=} 3.0~ 14.4um TFFFY 167] HER &
3671 W= Zp77F 5 Fig, 12 Terra MODIS?F COMS
GOCIete] W= A-gapby g9 2jolE vehdl 1lolth. Terra
MODIS &7 ee] A< W= 13} 2% 250%250 m, HiE 3
~7& 500<500 m ¥ W= 8~ 362 1,000%1,000me|ck. Terra
MODIS Al 2] si= dolel= AAe] 2ynt 2y 2 44 1}
& AA ot P2 AlFEaL Qlot. Terra MODIS%/d=>
AR E517] Qste] USGSY LP DAAC (Land Processes
Distributed Active Archive Center)olA] MOD 09 (Surface
Reflectance) QAR themtol ARgsTh Ak ShibE
A9 (Y)% 103.97E~ 155.53E, A% 30.0N~50.0N)ol| 3=
= h27v04, h27v05 % h28v05 FAS thrhol USGSOA
A&3F= MRT (MODIS Reprojection Tool) 2138 o]g3s}
o 7lstRA 9 e A S AT

L. ©2(ot si=21Y (COMS GOCl)
COMS GOCl= eue} 2o] BA= $18oR 57 128.2

= O
SFROE ol Y3t F 2,500%2,500 km FoE B
3t 719) &2 8719 spectral HIEQ} 27119 Dark ©]u]|A]
ks, wjAIZE 158 FFS AFete] 3027 Zldst
2 T2 5, Al IS Yl 3027 FAVIE 7H
T3 S EATE Bt 1Y 83 Hsto] A

S B pRAdo] Erstn, Rt A AE EAAZES

oK g



FPEE 20119 9¥ 245 E S|FeIAlE SHolAE &
3 20119 49 19 Fd5E HAP & DBE F5510] Algst
Sk Ay AR 718F BAE Level 1B HIERH Lw (Water
Leaving Radiance) ¥ nLw (Normalized Lw)2} CDOM (Abs-
Corff. by CDOM), TSS (Suspended Solid Particles), CHL
(Chlorophyll-a)®] 19711 22} A9 Level 2 A=tk COMS
GOCIARS- AR E F1517] $18to] 9= (113.4E~ 146.6E),
745 (24.75N~47.25N)AHof disff MODIS %/ &Y &%
Ao} G Level 1B AbRE thesiol ARGSIGITE. COMS GOCI
Ve AAzl= s dlA Alsshs GDPS (GOCI Data
Processing System) Z&2 122 0]835}9th Table 12 COMS
GOCI®} Terra MODIS® e W= up E4S vlusto] A
Eisiy

2. AU

7t F4 ©HE

Terra MODIS %AFe] 7] Zulel HDF (Hierarchical Data
Format)= #AE 94, THE, €AE9 golE 49 flo]
Eje} Zro] spute] mhell H 71x] §39] diole AAE A5t
AL ek (Im et al. 2001). whpA] G4 USGSOllA Ak
MRT Z2738 o]-838}o] MODIS AN Importdlal 7|5HE
A E G HAE S AAlskSIek COMS GOCI %
AR HES EWo& HDF-E0S59] ot SHgalyg Ahgalm,
Level 1B9} Level 2222 2851 9tk HDF- EOS5 &4
2 HDF @43} 22 AZH 25 ZAT, o] F2& Points,
Gridset 2ol mlg] F4=o] Qlrt. Pointsolls F2 3ld A=
2 zrEAeef dast 34 JE7E AAE ] glom, Gridsel
L A QAHZA R pixel data YL BARE FR7} wied
/productd 22+ grid FejE AA=E GOCI FAR- GOCI

Table 1 Summary of wavelength characteristics of the MODIS
and GOCI spectral bands

Terra MODIS (nm) COMS GOCI (nm)
Band Band Band Band Band Band
No. range width SNR No. center width SNR

Bl | 412~670 | 50 128 | Bl 412 20 1077
B2 | 841~876 | 35 201 | B2 443 20 1199
B3 490 20 1316
B4 059 20 1223
B5 660 20 1192
B6 680 10 1093
B7 745 20 1107
B8 865 40 1009
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Fig. 2 Comparison between GOCI and MODIS's RVI, NDVI,
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Table 2 Statistical relationship between the GOCI and MODIS vegetation indices

Sensor RVI NDVI SAVI
Min Max Mean Stdev Min Max Mean Stdev Min Max Mean Stdev
11,0922 GOCI 1.16 14.60 6.28 2.51 0.07 0.87 0.69 0.10 0.11 1.30 1.03 0.16
MODIS 0.73 32.53 8.22 4.31 -0.15 0.94 0.73 0.12 -0.23 1.41 1.10 0.18
111004 GOCI 1.58 19.25 7.74 3.28 0.22 0.90 0.73 0.12 0.33 1.34 1.09 0.18
MODIS 1.58 26.21 7.13 2.95 0.23 0.93 0.72 0.11 0.34 1.39 1.07 0.17
111007 GOCI 0.81 12.57 4.84 1.81 -0.10 0.85 0.62 0.12 -0.15 1.27 0.93 0.17
MODIS 0.74 14.77 5.37 245 —-0.15 0.87 0.64 0.14 —-0.22 1.31 0.96 0.21
111191 GOCI 0.82 6.80 2.53 0.76 -0.10 0.74 0.41 0.12 -0.15 1.10 0.61 0.17
MODIS 0.54 6.74 2.66 0.78 —0.30 0.74 0.43 0.11 —0.44 1.11 0.65 0.17
1112.93 GOCI 0.63 7.50 2.02 0.83 —0.23 0.76 0.30 0.15 —0.33 1.13 0.44 0.23
MODIS 0.66 6.98 2.03 0.77 -021 0.75 0.30 0.15 —0.31 1.12 0.46 0.22
12,0130 GOCI 0.44 5.80 2.39 0.72 —0.38 0.71 0.38 0.12 —0.57 1.04 0.57 0.18
MODIS 0.83 9.35 249 1.13 -0.09 0.81 0.38 0.16 —-0.14 1.21 0.57 0.24
11.09~"12.01 GOCI 0.44 19.25 4.30 2.89 —0.39 0.90 0.52 0.21 —0.57 1.34 0.78 0.31
MODIS 0.54 32.53 4.65 3.43 —0.30 0.94 0.53 0.22 —045 1.41 0.80 0.32
Histogram_RVI 24,0007 (4,000%>67H) Hl ol B3t GOCIZF MODIS A1
4000 —ocoa Ao S|AETIHE FARE B2 oS Btk GOCI AAI4
3000 A - - -MODIS = MODIS AJAIA] 40| u]oﬁ Fig. 33} Zo] Z+ AR L 2jol&
2 2000 / \ % o Hee #¥s F= AoR RIS 53], GOCI
. 000 / \_\\ NDVI= 0.3 <NDVI< 0.9 H9] #3 SAVIE= 0.5<SAVI< 1.3
TN W9l gk 2 B
" 3 6 5 12 15
RVI 2. MEUBAEM 23t
Histogram_NDVI COMS GOCI® Terra MODIS AJA|4=0] Al HELE H]
_ I3} 1% o] BRS el $le) ol @741% A
L\ /X golsich. A Azk 9 RIS ARG (0% 0.66~0.82,
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Fig. 3 Comparison histogram between GOCI and MODIS
vegetation indices (RVI, NDVI, and SAVI)
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Table 3 Comparition between GOCI and MODIS vegetation indices, linear regression results, and statistical evaluation values

RVI

NDVI

SAVI

Equation

r

RMSE

Bias

MAE

Equation

r

RMSE

Bias

MAE

Equation

r

RMSE

Bias

MAE

11 09.22

y=1.39x—0.52

0.81"

3.29

—1.90

2.29

y=0.93x—0.09

0.79"

0.09

—-0.04

0.06

y=0.93x—0.14

0.79"

0.13

-0.07

0.10

'11 10.04

y=0.68x— 1.85

0.76”

2.27

0.62

1.65

y=0.77x—0.15

0.81"

0.07

0.01

0.05

y=0.78x—0.23

0.817

0.11

0.01

0.08

11 10.07

y=111x

0.82"

1.51

—0.53

1.07

y=0.99x—0.02

0.83"

0.08

—0.01

0.06

y=x—0.03

0.83"

0.12

—0.03

0.09

'1111.21

y=0.73x—0.82

071"

0.60

—0.13

0.40

y=0.72x—0.14

0.75"

0.08

—0.02

0.06

y=0.73x—0.2

0.75"

0.12

—0.04

0.09

11 12.23

y=0.71x—0.6

0.76"

0.55

—-0.01

0.35

y=0.73x—0.09

0.77"

0.10

—0.01

0.07

y=0.74x—0.13

0.77"

0.15

—-0.02

0.11

"12 01.30

y=1.04x—0.01

0.66"

0.85

—0.09

0.55

y=0.91x—0.03

0.71"

0.11

0.01

0.09

y=0.92x—0.04

0.717

0.17

0.00

0.13

"11.09~"12.01

y=1.01x—0.3

0.85"

1.82

-0.35

1.07

y=0.95x—0.04

0.91"

0.09

—0.01

0.07

y=0.95x—0.05

0917

0.14

—0.02

0.10

* p<0.01

Y=1.01x-0.30

20.00

15.007

RVI_GOCI
S
o
2

5.007

00—

T T T
.00 10.00 15.00 20.00

RVI_MODIS

T
5.00

y=0.95x-0.05

1.50 r=0.91

1.007

SAVI_GOCI
o
L

.00

SAVI_MODIS

y=0.95x-0.04
1.007

NDVI_GOCI

NDVI_MODIS

Fig. 5 Scatter plots between GOCI and MODIS vegetation
indices from 22 Sept, 2011 to 1 Nov, 2011
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GOCI,; = a MODIS,,—b (7)

71X GOCly+= GOCI AA8A|5=olm, MODISy+= MODIS
AAYR|20|3L a, b= AKX Aot

¥ RVI= COMS GOCI g/dollAl zfol= AA] ¢Font okt
U BrbElE A4S Bow, NDVIRF SAVIE Rt =] 3
7hele ek UERich 20119 993RE 20129 19714 A
Aol COMS GOCI®F Terra MODIS AJAR|4= Table 3%}
Fig. 59} Zo] 71¥7] 0.95~1.01, dH —0.05~ — 0.302.2
I 19 tgsl= (y=x) =2 o] RIStk Al 7 4]
Ao A Z Afol= glont o] F NDVIZF o2 AJA]4=o)
Hlgl Aabdo] oFft wokom exj= A2 AR motEgirt

3. COMS GOCI AMMX[4 2t

H=
ao

GOCI AAI5E v]a 2k MODIS AAISE 7% oz
sto] 02} %8t A} Table 31} Zo] EAE]ch 20114 9
R 20129 19712 A @Al tigk COMS GOCI AA8A]4=
¢} Terra MODISY] @2} fZ A}, RVI= RMSE= 1.82, Bias
—0.35, MAE= 1.072 YERton, NDVIE= RMSE= 0.09,
Bias= — 0.01, MAE= 0.070]%}3L, SAVI:= RMSE=0.14, Bias
—0.02, MAE=0.1022 Ygtsitt. A 7H2] A7 HE
A3} NDVIE M2 AR 43Re Bol exp7t 7P A2 Ao
2 FI=Eglch 1 gke] RVL SAVIE 2 AjolE Ho|z] gfo}
COMS GOCI®} Terra MODIS AAFE= A2 fARRE Fdke
wHae}, wbd COMS GOCI®F Terra MODIS AR =8
ARAE 713 gle] MODIS @ AVHRR 5 AsAE $149
4] A ARE Hgo] 7T AR wHEe] COMS GOCI
o] faAo] ATH Ao wtEch Iy 2 A4E 50
U eol27t A2 7hEEt QS TR 13l7] wiEoel A4
o] Z¥siAY AR SEET}L TP w2 5EHE 997K
o] G4 AE= o|FAA] Fateirt. whebA ERATRS i
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Terra MODIS ¢JAANe] HinE

53 COMS GOCI 9/d9/de] Ax4= A8 Bt

o8 BASH AmEA S COMS GOCI = gAte] 3hhoj
A

02 AAE £42 38 A%e] F7HeE e Aotk
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AL 7Fs4E Terra MODIS AR5 F3to] AESI
o} dojxl Auks Aejahd ohaa 2t
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& AFAel FUg AHEE B

2. COMS GOCI®} Terra MODIS AJAYA]4=
RVI, NDVI, SAVI®] AlAG= 2}z 0.66~0.82, 0.71~0.83,
0.71~0.830% =2 AAS Hglrh 2011d 9¥HE 2012
g 19717 A ogxgoﬂﬁ RVI9] AHAI4= (.85, NDVI= 0.91,
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= 1 % Fee W FoJet AR e,

3. 20114 9$JHE1 20124 1971A] A GAe] F7A 2,
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