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The multi-temporal characteristics of spectral vegetation indices for

agricultural land use on RapidEye satellite imagery
Hyun-Ok Kim?*, Jong-Min Yeom™, Youn-Soo Kim***

Abstract

A fast-changing agriculture environment induced by global warming and abnormal
climate conditions demands scientific systems for monitoring and predicting crop
conditions as well as crop yields at national level. Remote sensing opens up a new
application field for precision agriculture with the help of commercial use of high
resolution optical as well as radar satellite data. In this study, we investigated the
multi-temporal spectral characteristics relative to different agricultural land use types in
Korea wusing RapidEye satellite imagery. There were explicit differences between
vegetation and non-vegetation land use types. Also, within the vegetation group
spectral vegetation indices represented differences in temporal changing trends as to
plant species and paddy types.
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E 1. RapidEye?lAel AlAR £

Mission .
L Information
Characteristic
Spacecraft
7 years
Lifetime y

Orbit Altitude | 630km in Sun-synchronous orbit

Equator
Crossing Time (approximate y)

Sensor Type Multi-spectral push broom imager

Name Spectral Bands
(nm)
Blue 440-510
Spectral Bands | Green 520 - 590
Red 630 - 685
Red Edge 690 - 730
NIR 760 -850
Qround samp.1e 65m
distance (nadir)
Pixel Size 5m
(orthorectified)
Swath Width 77km
On board up to 1500km of image data per
storage orbit

Revisit Time daily (off-nadir) / 5.5day (nadir)

Image capture

capacity 4 million sq km/day

Dynamic Range | up to 12 bit

I 1, AFXS (2010 88 82 RapidEye 3AY &S
True Color £+A)

0.

B AFo] A18-¥ RapidEye %9742 RapidEye
AGAMI A 718 HAEste] F53t= 3A EFYol
ot BSHAY Aoyt E3E = full scenel &2
20109 6¥ 239, 8¥ 8%, 99 7¥¢ F A A9
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aRes B3] {8 gurdez AlSH= 6S
(Second Simulation of Satellite Signal in the
Solar Spectrum) UI7|EAHEAS AT
(Vermote et al, 1997). UI7]|EA-& 3 AMEH
H7) 24e FHU= vS ZFH7] e H85
Atk AW WAIEE AFEEH7] 9)ske] RapidEye
9] 7} Wi=" Response Functions 391,
T AAHe] BRDF (Bidirectional Reflectance
Distribution Function)+ 123} &Skth. o]
3 HA4S AA ZHzte] 3= diste o7
B2AHE AHIALE (TOC: Top Of Canopy)7} &
o5 e},

AZE sdABA A 2F5A UIE Lo}
27] 98 TOC #A&E o]83dte] JYAFES
&3kt 283 RapidEyed Aol 74Alx ¢l
+ Red EdgeW=9| &87ts4ds HES B
A3l 7129 AT AL NA Red WES
Red Edge W= X|3st HE AYAFE 4=
stk & Aol AHEE AR FE #2992

=3
B2t full scened| YERE EX0]&53
S 137HNE FESAT: = 1, 2, 3 (98 94

1o oft
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Index Name Formula Developed by
Normalized Difference Vegetation
NDVI (R5-R1)/(R5+R1) Rouse et al. (1974)
Index
Red Edge N lized Diff
edgNDVI ed =dge Mormalized Liflerence (R5-R1)/ (R5+R1) Sim and Gamon (2002)
Vegetation Index
Green Normalized Difference Hansen and Schjoerring
Green NDVI . (R5-R1)/ (R5+R1)
Vegetation Index (2003)
RVI Ratio Vegetation Index R5/R3 Pearson and Miller (1972)
edgRVI Red Edge Ratio Vegetation Index R5/R4 Pearson and Miller (1972)

true color F/dolA green, light green, light
brown® 2 A4te] Apo]lE Hole= W AjujA %),
a4, g9, UA, e, Hidskes,
AFA|, oF~BE, ZAEAE (green, blue, red).
EXol&HEE  AEAY(Training  Area)<
ERDAS Imagine 9.1 ¢] AOI (Area Of Interest)
golojz Aste] 6, 8, 98 Bl FLsA A
E3Att o, AEAGe] 75 FFd £
7he ASe ASAH

3.
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o}

AYAY (= B, BEGEYT NA8AY (1
E, Qhe, mdaSs, A8, A5A)
o TR AAYG Wk Aot BE H4A5
A e (E 9).
AYAG BS, APAT FES 68N 8
g Aol 2 Foz 44sa sUolA 99 Aol
A aE% 3
YAy
g 4g AR}
Aol 4@,

A, o}2~TE, 24

A G qHA A
Z 69 Lolx 8¢ ZF<7}A fresh biomass 9+
dry biomass®] %#©] Z71sltrl 9g =
o7k Hapdow Aot guiAs =
& AR B YERdTh

=2 Ay A Gl &Aoo R bE2A
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rot
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A | = €2 =3 959 a5 A Qi
23. 8. 7. 23. 8. 7. 23. 8. 7. 23, 8. 7. 23. 8. 7. 23. 8. 7. 23. 8. 7.
Jun Aug. | Sep. Jun. Aug. | Sep. Jun. Aug. | Sep. Jun. Aug. | Sep. Jun. Aug. | Sep. Jun Aug. | Sep. Jun. Aug. | Sep.
NDVI | 0312 | 0885 | 0.804 | 0456 | 0898 | 0.737 [ 0.298 | 0.842| 0.731 | 0.745| 0.845| 0.688 | 0.755| 0.852| 0.827 | 0.276 | 0242 | 0.280 | 0.263 | 0.313 | 0.283
edegIN 0.154 | 0.656 [ 0508 | 0254 | 0.661 | 0.441| 0.146 | 0.614 | 0.483| 0467 | 0.570 | 0.459| 0448 | 0562 | 0529| 0162 | 0171 | 0191 | 0.145 | 0268 | 0.171
Ng avi 0271 0810 | 0.698 | 0.403 | 0.821| 0.637 | 0270 | 0.778 | 0.667 | 0.681 | 0.780 | 0.649 | 0.680 | 0.780 | 0.709 | 0.423 | 0446 | 0448 | 0232 | 0350 | 0.250
RVI 2003 | 18383 9.328 | 2816 | 20173 6.885| 1.919 | 14934 6.639 | 7517 | 12836 5643 | 7476 | 13.012 10744 1.790 | 1.704 | 1.830 | 1.749 | 2.000 | 1.834
:]tigR 1386 | 4917 | 3.078 | 1713 | 4.986 | 2601 | 1.358 | 4.408 | 2883 | 2801 | 3.692 | 2713 | 2639 | 3.580 | 3259 | 1.391 | 1425 | 1482 | 1354 | 1783 | 1.436
olagE A$A EIECESS AEA R (red) ABA S blue) AEA % (green)
23. 8. 7. 23. 8. 7. 23. 8. 7. 23. 8. 7. 23. 8. 7. 23. 8 7.
Jun. Aug. | Sep. | Jun Aug. | Sep. | Jun. Aug. | Sep. | Jun. Aug. | Sep. | Jun. Aug. | Sep. | Jun. Aug. | Sep.
NDVI | 0342 | 0397 | 0333 | 0.054| 0110 | 0131 | 0.291 | 0.248| 0.300 | 0.203 | 0.158 | 0.121 | 0.424 | 0.480| 0486 | 0.274| 0259 | 0.279
edegIN 0213 | 0301 [ 0.246 | 0.003 | 0.022 | -0.065| 0.195| 0.206 | 0.231| 0.141| 0.140| 0.128| 0372 | 0480 | 0.482| 0192 | 0227 | 0.240
Ng VI 0370 | 0411 [ 0351 | -0.029| -0.087| -0.090| 0.328 | 0.255 | 0.292| 0453 | 0486 | 0.472| 0384 | 0379 | 0361| 0.205| 0118 | 0.112
RVI 2284 2863 | 2139 | 1122 1.276| 1.389| 1.871 | 1.731 | 1938 | 1.588 | 1484 | 1.339| 2535| 3.092| 3.037| 1781 | 1.737 | 1.817
:;igR 1578 | 1.954 | 1.684 | 1.011| 1.053 | 0.891| 1.500 | 1.545 | 1.622 | 1.352| 1.365| 1.314 | 2249 | 3.000 | 2982 | 1.483 | 1.602 | 1.647
o v 5} 2= o]l = = A= A= =]
52 o] AT 5+ YE FSHE B PFANE E=ALGS A, ABAER, ok aBES
A == [e) SLE ] O 5 E 10 A O & o H
ARAFE o] WEEAS Hlus BH, 5 22 v EXO| &I FEo] oPAL, 8
=] = = 3 =] o [e) - 03 ol % 5
5] RVIOIA A4 253 viAd o] 43 43 99 GAolMe F3739 Zol7t & 9 &
=] A KR 2=~ o HH =]
TEEHE AL & o 0 B9 olyz, wiAy ds] Eojnh
o FHE o S L5 B 3 2= =
EXO] IS Atole] AMA HapE =3 =B AAG A4t ol RedE Red Edgewt
(] o - e} = 2| 3} & S 2~ 7}E o SLE A1 S A}
Hoz 7b4 Atk (1¥2). NDVIY A9E, 62 =2 X843 "I gEY WsE4S A
1.000 25.000 i
—t—paddy
siits —B—paddyz
=—r=paddy3
0,200 + 20000
e ciduous
0.700 —#=—conifarous
== hare soil
0.600 15.000
m———inseng
2S00 ——asphalt
0400 10000 - N reservoir
=3l @stic house
0.300
g == racfrad
0,200 5000 recf blus
ﬂ racfgreen
0.100 - F:_-__-—_‘—‘ ——
sl = = -
0.000 0.000
23 Jun 3 Aug 7.58p 23 Jun B.Aug. 7.5ep
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