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Investigation of the atmospherically corrected NDVI
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Abstract To establish the atmospherically corrected NDVI, the following attempts are made.
First, the inter~channel dependency of the radiationparameters such as the transmittance, path
radiance and downward irradiance at the surface are investigated using the model atmosphere
and the radiative transfer code. Second, the NDVI from the surface reflectance is formulated
as the function of the satellite radiance and simpilfied by the inter ~ channel dependencies of
the radiation parameters to the single free parameter formula. Third, the free parameter in the
simpifiled formula is defined from the numerical simulation.
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Figure 1: Schematic of the radiative transfer
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Figure 3: Comparison of the vertical transmittance

0.9

08

0.7+

0.6

05

04

03

0.2k

0.1

0.1 02 0.3

0.4 0.5 0.6 0.7 08 0.9
ch. 1 vertical transmittance

ch. 2 path radiance (in albedo unit)

0.12

01+

0.08

0.06

0.04

0.02 +

0.02

0.04 0.08 0.08 0.1 012
ch. 1 path radiance (in albedo unit)

Figure 4: Comparison of the path radiance of chs. 1,

of chs. 1, 2. 2.
0.78 — v .
0.55 ch.1Tr o
077 | ch2Tr + o
05 |
& 045} 078 L *
§ 04k i} 0.75
,: 0.35 b g 074 F
< oap 073 | *
5 j .
T 025[ g orn} .
g .
§ 62 0.71 1
~ 0.15 4 0‘7L... o o + .
5 AN J A °
069 |- ¢ e LI R
0.05 1 t
0.68 . . . A A :
0o 05 1 15 _ 2 25 3 35 4 45 5
Precipitable water {cm]

o R . L N s L N : N s
0 005 01 015 02 025 03 035 04 045 05 055
ch. 1 downward fiux (in albedo unix)

Al
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Figure 5: Comparison of the downward flux of chs.
1, 2.

3 KTRMREEFEEL %= NDVI

3.1 KFMREZEEBLAENCFEH
D EDBER» 5 chs. 1, 2 1ICBIT 2 REREERO L % BRMEE (7T VAF) CTEHRT 5,
ry —Taz _ T2(6) {72(6s) cos(ds) + far(6s)} p2 _ Co p2

ri=ta T1(8) {11(8s) cos(b,) + fu(8)} m Ci m @)

C; = Ti(e) {Ti(gs) 008(03) -+ fdi(es)}, (’i = 1,2) (5)
pr_Cr 12 Ta

41 Co r1—Tat’ (6)

DEDER»L ., hREREFEONVFIIZ, HEBIEES L KRR ELET 4EONRT A- ¥ TRET
BIENTEL, EVEZNTIINALABOAR/ ST A—F #RETENT., HEBREE D S HEEH R
YHEETHENTEL,

3.2 NUREOESEERHE

LRRoOERIT, HEAMRERETROLRGHE MO 20, 20EIFEAT LG, BROIBRICLD
CERESHEOEEL ), TDD, 2. TR LI LHE/INT A—5 DNV FBOKFERELHVT, Eq. (6)

-7 -



YEHERRT I L ERAD,
3.2.1 C1/C2 DEEZERE

0.8

Eq. (5) ® C;id, BB L WEHCOMWBRMEL S oz g?
AR THBE 0, 2. DFERM S, /S FEOKRERE ol ‘ﬁ
BHBZLHFFREND, 2T G /C = gk B ' ; ;f"
. HERBRNEON YN RIZUTORTEERS, . ; &

R ()
P1L T1 — Tal

WEL2EFY U R2NVEET,

gD X ) iR LA EMHERT A7, chs. 1,
212BIT 5 C &L L7z, Figure 7T ICHERYXRT. M
ZFIIZ—EOER-THERTAZLEBRTERN,
QIHIZIZ—FE D (0.928) £ % BT EH DN 5,

c2

0.6 a7 0.8

Figure 7: Coeflicients for the reflectance of chs. 1, 2.

3.2.2 NZATTTLAGINL K BHETEROBA

2. DFigure 5 IR LA/SAG U7 Y ADBBEPG, BURSHTIZE Y chs. 1,2 DA F VT Y ADOMICELTD
MERETLTEDS,
Ta2(Ta1) = ara + B, a = 0.774, B = —0.00586 (8)

BRI 097 THY, NS2OXIHD2HODch. 1DNAF VT AXANVT, ch2 DFNEEBTHI L
HTCEXD, :

3.2.3 r,& B

FROMBERLH NS LT, HEARHEENY 18 P
FEEERRIMECRTHE, ¢k~ L TniE— ral
DDT VN =NRFRA—F (1) TEDONITL W EITH 13}
Bo LI, ru & QEARKIEE RS /N5 A— 5 Th 2|
B2, MBS ADREN D B13T Th 2o ra e _
PR, (r RRERE LCEBAERZ) & | 4
WFOBRE %5, e

g(re1) =are1 +b, a=-431, b=112 (9) 08}

07+

BRENE 0.67 L2 REVY, MEOMIC kD2 W os)
FAFFET % 2 L b1, RBREREEUTIORT, i T
HaOAFHiE 3. 2. 1 TESN g =0928 Th 0ot 002 003 004 005 008 007 008 G03 01 011 012

b, —EBHEEBLLDL, WELHBREEATSIZHIN
BWEB Y RoTWB I Edbhb,
Figure 8: Relationship between r,; and ¢
3.2.4 WHRERFEONFHEOMSRE
DEO#SZH»S ., ETBRFEONY FRRIMTOLIICEETE 2,

P2 T2 = Ta2(Ta1)
—— T e —————_—
P1 alra) 1 —Tal



3.3 NDVIDEE5EERR

WERELATERADP O KD/ NDVI % R, EREL. REWEBUHEE CRLEIUTOL IR 2,

- P2—pPM % -1 _ Q(Tal)[Tz - 7’a2(7"a1>] - [7'1 '"Taﬂ

patpi 2417 g(ra)lre — raz(ran)] + [r1 — rar]

q(ra1) = aray + b, Taz(ra1) = are; + 8
Eq. (11) 13, RRRKEZZER L NDVIOMEERTH ), RKAKREIL r,,0ATEDINR TV,

4 TG ro DRTEDH

OB ERBICBVT, KEREBERT 7 ) =T 2—¥ r ik, WEBCRETLLELNH 525, L8
W ETHRETAHDIEFMADD D BE S 70, global mapping IZIEREMETH B, ZDD, 1 DFEHEY
ZEEROTBVT, TREHVIOPEFHTHS o FHHWRENREREL, W{2PFEILLNEH, 2
Tit, LTOFHTEML HEREENT S,

L 10 DE5ZHOBE (Z0 b 02, B L)
2. Vial—YarF—stv b (BFVHRERER, KAEE. KBS ORE
3. FMIMMABORELHBEY I2b—2a VICLBRE

4.1 Tala)gi.ji

roldch. 1DNAS VT ¥ ACd B 7215, Darkest pixel ZX W TEHEZ N EET — s P LHEETLI LD
TEETHD, LA L, ZOHFEIERPIC, HETRETEN 0 L 2AEMEI R VEBRELEL, BEIF Y~V
ML RD, TR, NASTVT Y AVBAEELUT CHAZ L2ZERB LT, LTOFIETra a2k ET 5,

Tel =Pp-T1, Max (0,——-—-@—-—) < p < min (1’7‘2-—[3) (12)
Qary Qary
p DEHEHLETIRIE, chs. 1, 2MAF L VBIEELBIALZVEDNNATIT UV A%2525 00T, EREOMHEIZ,
HBRTHYIab—-YarF-stLy b CREL, -

42 YIalb—Ya rF—Rtyb
4.2.1 HEERGE

YIalb-vavilHVAEF VHERERERIE, HRICFEETEZIRTCOBBED THD T EDET LS,
FOEIRF -5y b 2 ERTHOERTEETH S0, LUTIORT 3 MOFSEEZ DIV F AN
PREOREGHTRELARKENE,FEFVRHEELT L, OB, —HEBICLVBEEIWRBERE
LEWWI00 ORKFEF -y b EHW, UTICFOTAZTRT. 3EOEF VRIS, SIER L 7272
¥, chs. 1,2 0ZMETIE, FRSORHRZES L TAZARERNICET VREFEIFETL I Ld%hh b,

0.6
.
05 | "
ML
04} R
§ ...‘? ° 0® o
Table 1: Endmember reflectance % 03} : AR S
ch. 1| ch. 2 & .. . ‘
1] 005 | 055 5 el . . .
2| 015 | 0.18 ST e
31 0.03 | 001 o1}
0 . . . .
0.02 0.04 0.06 1 0.12 0.14

0.08 0.
ch. 1 reflectance

Figure 9: Model surface reflectance
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Table 2: Results from the atmosphere/solar geometry conditions.

case a 8 a b p* | J(@*)| RMS
1 | .7742E+00 | -.5860E-02 | -.4312E+401 | .1117E+401 | 0.968(*) | 0.258 | 0.293

2 | .7754E+4-00 | -.6593E-02 | -.3974E+01 | .1064E+01 | 0.955(*) | 0.220 | 0.254

.3 | .7T781E+00 | -.6312E-02 | -.3078E+01 | .1050E+01 0.685 | 0.121 | 0.148
4| .5317E+00 | -.5827E-03 | .1843E+01 | .9379E+-00 0.422 | 0.0726 | 0.0742

*. Upper limit (cf Eq. 12) of p, the optimization is not converged.
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RTL V2w HEIR, 270V VORRRFINZERME»ORETRETHS H. IWWRLAZEHETD, R,
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Figure 12: Comparison of R, and Non-corrected
NDVI under the case 4.

Figure 13: Comparison between R, and R, under
the case 4.
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