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1. A&

MODISE UESE2ZHANE 3642 2
E W E(20002 Reflective Solar Bands
2t 16702 Thermal Emissive Bands)0il
M BEE TOA radiance 242 X E
2L O|AS M2sN H4F2 2 2elH
HEE AFE £ U=s JEXEE O
24 UCH Terra LN EMW3N
19990 2 ASt MODISKIEE &t=2&t
ELFHIYUAME 20028 7EEH X
M OORgst 441 AJAE QA E%
Al GO AL 2 HAIAMAM=E 200248 7
S2E 20038 118 X L2HUM
448t MODIS XI2E 0I8510 gtet
& Hd X=E9 Top-Of- Atmosphere

(TOA) radiance & 11 HEBHEZE 24
StOA SHCH HIPE 28 UaXHez
= MODISC Z22t2di=1 sttt §4
of SH 2N 2Esles SUS
S48 A= NHEE2 HYsH sE3X49,
+8XNY, &d2X499, dix=Xd, TAKX
o, SA, dogds HdEGuAt

2. MODIS TOA Radiance §d 24

2.1 MODIS LevellB
MODIS LeveliB A&, Earth View
(science) producte calibration & X&

£ 250m, 500m, 1km@l Al JtXl S2+al
a4 gACZE HIdtH, On Board
Calibrator(OBC) 2t Engineering data 1t
22 AH0AM XIRE Htet & Space-
View #ESl A=XNE8Z2 Black Body,
Spectro-Radiometric Calibration Assem
bly, Solar Diffuser sector, J¢&l12 JIE}
engineering dataE L& 5tC.

Hi JHel earth-view (EV) product Ik
2l F EV_250_RefSB2 bandlill band2Z
250m oiAMT=2  calibration 8t Earth
View =TS 0(H, EV_500_RefSB2
band30lA band7& 500m dWHATZR
calibration & Earth View 2% X0
band12 band2 XEE 500m oHaEs:
208 Hel=H ==& gt Zgg
1, EV_1IKM_RefSB1t EV_1KM_Emissive
Tkm HaEx band8 ~ band362]
calibration & Earth View ZASXZ 0l
band! “band7 XI=2&= 1km H&AEZZ2 2
OIEE Ml =FZHM UCL. = 36
JHel bandsZE 1381 14 band= low
gain signallt high gain signal2 010
H 38Je XzZstdol =L H212 3
AN I8 MODIS level 1BAZEE
PRI, EEE WSS LIFSIUL
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Level 1B Product Band Grouping

EV_250_

RefSB 250m¢ 2 1,2
EV_500_

RefSB 500m| 5 3.4,5,6,7
EV_1KM_ 1 kml 15 8-19, 26
RefSB {13lo,13hi,14l0,14hi)
EV_'1K‘M_ 1 km| 16 20-25, 27-36
Emissive

HdE Q)

—o =

2.2 AN NE=Ps |
HRXSES d¥HUEeZ= U.S. Geolo
gical Survey Land Use/Land Cover
Classification System& & 16tH MODIS
_OJ .T.Dl- 6H/\I-I: s}u;Ea}g I'O:iX-IQJ

E4d42 Dol WEF(Landsat MSS, TM,

and SPOTER)YH(USGS, 1992)2 & X
o0 8JHel MEXY(sZ XY, +XF,
g+X49, oi=Xld, &K, M=, 24, &
SXg, tons {:_Qéka‘(}. g222= O
EFIIE0 2o dFE AR Y 2
XIEZ0ICH

s53Xa Ot &t 126.825, 36.854
A 128.529, 37.783

XA = 126.579, 33.381
24 130.010, 42.858

gxX4 AlBtS 126.655, 37.307
ol ==X =t 130.608, 37.085
=P\ Mol 126.669, 35.848
AT CHA 127.402, 36.367
TOA radiance H&HHE Reflective
Solar Bands(41itnm -~ 2114nm)%t

Thermal Emissive Bands(3785 ~ 14192
nm)E FEot0 AN WX XS Scaled

Integer, radiance_scales, offsetgt2 bt
goz HAEUHECH

Jt. Reflective Solar Bands Science Data

L=radiance_scales(S|-radiance_offsets)

where

L=radiance(W/m2/nm/sr), Sl=scaled integer

DN=corrected_counts_scale(Sl-corrected_

counts_offset)

corrected_counts_scale=(Dmax—Dmin)/ 32767

corrected_counts_offset=—(32767Dmin )/
(Dmax-Dmin)

Lt. Thermal Emissive Bands Science

Data

L=radiance_scales(S|-radiance_offsets)
where
radiance_scales= {Lmax-Lmin)/32767
radiance_offsets=-(32767Lmin)/
{Lmax -Lmin)

H 2.3 calibration 0| +8cXl H8 24
SI2HMCST Doc.,

2000).

Entire scans of LIA data are
missing (same as Fill Value) or RSB|65535
Data not transmitted (night mode)

L1A DN is missing within a scan 65534
Detector is saturated 65533
Cannot compute zero point DN 65532
Detector is dead 65531

RSB dn** below bottom end of 65530
range for writing to scaled integer

(unused) 65529
Aggregation algorithm failure 65528

Rotation of Earth—View Sector from 65527
nominal science collection position

Moon in SV port for TEB band 65526
65501

(reserved for future use) =
65525

NAD closed upper limit 65500
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OI10l A

integer

SIXigH &HZ
g gl

A=

Sie

==

calibration & X

16bitsel radiance= scaled
15bits(0-32767)2t8101 |&
327670142 scaled

=l H

2.3 2 calibration0| £3#&IX| A2 O &
H % scaled integer g{OIC}.

E2.4. TOA radianceE

H 98 2449l 2 WHEY radiance scalesit
radiance offset values.

H &SI f18 2002

H2.4= MODIS leveliBE scaled inter
ger st Z2EH TOA radianceE A &tst
JI9I8t  input JIE2XEE AME8He
radiance scalesit radiance offset
values 2|1 2t WEHAMS IHEHE
L_typatE 20zx=10 UCH

2 HIUAM=E HZRNEHAMY
TOA radiance HIWE <9 MEF 500
ME U=E MESIRO. Z25= RGB
A2 Sl IME HARXNAUNAML Jia
AHH(REFT)E E0F10 UL

bandl| 645]0.027115 0| 218

band2| 856.5] 0.01113 o] 24.7

band3| 465.610.021216 o] 353 H25 EEXE & ARXGUAS JIAAEH.
band4| 553.6]0.018555 o 29

band5| 1241.6]0.003931 0| 54

band6| 1629.1]0.002389 0| 7.3 e

band7| 2114.1|0.000741 0 1 sz |aslas | a2 | o2
band8| 411.3/0.007642] 316.972| 44.9 (Or&HEE OF)

band9| 442| 0.00498| 316.972] 41.9 ona 52 | us | o= TS a2
band10|] 486.9] 0.00377| 316.972] 32.1 z32
bandll| 529.6]0.002946] 316.972| 27.9 =1 I I U U R
bandl2| 546.8]0.002336] 316.972| 21 x| MT | B | 2B HE | &S | 28
band13| 665.5/0.001231] 316.972] 9.5 JERN [ PN P I
bandl4| 676.8/0.001178] 316.972] 8.7 =8 | B8 | HE | 35 | 28 | &S
band15| 746.8]0.000998] 316.972] 10.2 gane |

band16| 866.2[0.000967| 316.972] 6.2 (nas) | B | BE | HE | #HE | #S
bandl17| 904|0.007164] 316.972] 10 PN == 5=
band18] 935.5/0.009592 316.972| 3.6 o | BB S| w8 Do
band19] 935.2/0.007062] 316.972] 15 (S =S | BS
band20| _37856.26E-05]2.73E+ 03] _0.45 SN o sy e |ws |75
band21| 3990[3.15E-03[2.73E+03| 2.38 (Mo ) ®E
band22] 3970[6.92E-05/2.73E+ 03] 0.67 EMNE S| Lo | v | are | are
band23| 4056(7.91E-05[2.73E+ 03| 0.79 (&) |2 |77 (57|77
band24| 4472(3.16E-05| 1.08E+ 03] 0.17

band25| 4545|5.64E-05| 1.56E+ 03| 0.59

band26] 1383|0.002869| 316.972 6 3. 2n

band27| 6752|0.000118] 2730.58] 1.16

band28| 7334]0.000192] 2317.49] 2.18 .

band29| 8518|0.000532] 2730.58| 9.58 185.12 Reflectance Solar BandsOl
band30| 9737/0.000406] 1560.33] 3.69] W& 2 HI2XAUAS LSE radiance
band31| 11017| 0.00084] 1577.34] 9.55 SN s 2O/ 123.2= Thermal
band32| 12032| 0.00073| 1658.22| 8.94 Emission BandsOl CH3H 2F o 2 X0 A
band33] 13359/0.000262| 2501.3] 4.52 _ . o= -
band34] 13675[0.000201] 25013 3.76] - WEE radiance EZO0I s Za0l
band35| 13907[0.000177] 2501.3] 3.11 Ch. ZmEW gl «IEe 200 stet
band36| 14192[0.000118] 2501.3] 2.08
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TOA radiance({2002.9.24)
(VIR. NIR)

Radiance{W/m~2/nm/sr}
a
°

4113 4656 529.6 553.6 665.5 746.8 856.2 9352 1242 1629
Wavelengths(nm)

1&3.1. Refectance Solar Band0l CH&t 2}
HAAXILOAIS DIHEE radiance X

TOA radiance{2002.9.24}

Radiance{W/m~2/nm/sr}

3785 3990 4472 8752 8518 11017 13359 13907
Wavelengths{nm)

1213.2. Thermal Emission BandOl CH8F 2t
AIAXSENAS THAEYE TOA radiance

22X
HEX MES=0 CHoll L_typatlt &€
X010t USE & = UCH L_typete
2 AMA XE Z IS S40I
A2l E2AD X0 €2 & = ULH
AR HOXIS0l 28 XHE 2HIE

SALE 20l HXI Btz &
HEZ $8XSR ESAE gt
E B UEHE 2 = UL
CHH(700-1100nM)A >3 X A2
gt 22 S48 & UEL AT
TH =4 (8000-14000nm)0ft A4 MOD
AE2 X U SASEES & ZA
RUCt. £31 Atmospheric window CH
(8000-12000nm) 0l Z 1t = AL XI O
S0 U LE(OS)0 248t 2s E

ne Ok

z [x A
2 |0
19

0

a0
0
x

10 ST 1 i o R v < 1 TR A o A
kJ

Jb 9600nm(Liou, 1980) = 2(band30)0il
A LEIYE BRC0H

TAXY

Radiance(W/m”~2/nm/s1)

411.3 4656 520.6 5536 6655 7468 866.2 9352 1242 1629

privd

£302.07.24 §02.08.20 002.09.24 @02.10.17 @02.11.18

Hopx|ef
100
)
5 g
£
& o
E i
?, 50
E] 40
s }
g
s
10
0
4113 4656 5296 5536 6655 7468 8662 9052 1242 1629
nizt
[202.07.24 B 02.08.20 0 02.09.24 £ 02.10.17 M02.11.18
R
100
W
2
Ew
& e
£ i
s o :
g |
g2 i
2 b N
51 I 8 I 8 I8 O N YN O

411.3 4656 5296 5536 6655 7468 866.2 9352 1242 1629
Py

(902.07.24 B02.08.20 (102.09.24 E§02.10.17 W02.11.18)

71&13.3(a) Refectance Solar BandsOld T Al
AN, BOENS, &g st |88 IHEg
TOA radiance& i

g HEEHE HEoH) 2ol &2+
H

ANEg SAXS, HOIXA, =, X
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8 8

~
=]

8 8

Radiance(W/m”~2/nm/sr)
-
o

88

3

4113 4656 5296 5536 6655 746.8 866.2 9352 1242 1629
apg
[F02.07.24 8 02.08.20 0 02.09.24 202.10.17 W02.11.18

B

I]ﬂﬂ
[l (K|
[l

Radiance(W/m~2/nm/sr)
o388 88583388

I
LR R RN

411.3 4656 5296 5636 6655 746.8 8662 9352 1242 1629
LY

[02.07.24 @102.08.20 102.09.24 {102.10.17 M02.11.18]

123.3(b) Refectance Solar BandsOlA &
4=, oll4=0ff e |E TEE TOA radiance®

AUAN A2 U2
SAXSED BWOINSE MEXAUNANE
OHEH 2 22 HEoI0 645-677nmoll
2t01 &0 CHAl 747nmOlIlA 201 HAX
SEHHE 2 4 ULH Sol sy 2
AR MMO 2EBSEMHOZ 747nmA
radiancezt0l SE2 XA 2 AE E
QUCH =2 g=0Md=s SOHEA
IHE 2 2 =20I0 HIEez 2=
a0 HOotXl=E 28 2 5 ULHL
183.3(a),(b)IAMS ¥ TOA radian
ce 2o BEEE AHEH TAIXZE, HO
X, (HEXEAM, 98 108 1189

4+ 10 o fr =

radiance 2Lt 8& 2! HEWH 2 42 20l
=0 0le BN A AMEHSZH
e gatoz FFEC0 133.4(a).b)e
Thermal Emission BandsOlA TH&Y
TOA radiancegte 2R E 20T UL
PE HIXNLUHA Midwave IR(3000 -
5000nm) 0l Al = A= U2 20IC
8518nm, 11017nm0lAM Jt& 2 U8 &
O =10 UCH 02l 88 HE Nag¥
Ct 9, 10, 1182 Z5 XNESZI 2
280 et X324 gtol HotXle NS
£ £ QC. %8 Thermal IR(8000-
14000nm) CHSEOAM SAIXISES g0l
02 HRXYE 220 22 2 £+ U
MODIS 2&=0| Z48&F 1 (Heat Islands
Effect) LLIHZHE RE&2 OlolE =

TAIXY
12
210
£
N 8
€
56
@
24
]
g
£ 2
o ; MERLENL 4. 8
37850 39900 44720 67520 85180 11017, 1335, 13907,
npxt
£02.07.24 B 02.08.20 102.09.24 (3.02.10.17 @ 02.11.18
Holx|ey
10
9
2 g
£y
EI‘E‘ 6
E 5
T 4
2
s 3
g2
[ray
1
0

37850 39900 44720 67520 85180 11017. 13359, 13907.
Ty

[02.07.24 @ 02.08.20 0102.00.24 ©02.10.17 M02.11.18]
123.4(a) Thermal Emission BandsOlM &
AR, HOEXIo O g IIEYE TOA
radiance &I,
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- TOA radiancegE 080t SHEtT X0l
9 A 8IS HEEXYE HFGHH Hud2
%j i Z D, TOA radiance&kOl NEELM A&
£e Nolg o 4 UUCHL EF MODIS s
£ ] 0l yerxo § AW U NP =M S
x a H2 T QASD USS OlaHEHH =
Efﬂ njana Ch =301 O %2 FLXNIE FII6H04
"o w0 o o0 wwo non we a9 TOA radiancedt® FEHORM
i Bt 01I/\-|.J H 2t BH3lE HIE AHEOQ
802.07.24 B02.08.20 002.09.24 302.10.17 @02.11.18 Dii o_'_ hyperspect(al —v-ot_,l Elgg?(}”
L = NE2A L8 HEOIC
Jp
g gnes
56
5. USGS.. 'Standard for Digital Line
g Graphs for Land Use and Land
g'mi T Cover  Technical Instructions”,
037350 00 M720 67520 t:iao o7, 13%8, 1307 ReferralSTO-1-2.Washington, DC:US
[@02.07.24 m02.08.20 002.09.24 B@02.10.17 M02.11.18] Government Priming Office. 1992.
= "MODIS LevellB Products User's.",
o MCST Document #MCM-PUG-01-U
e ~DNCN, 2000.
1
) Liou, K. N., "An Introduction to
N Atmospheric  Radiation.”, Academic
) ;mﬂﬁﬂ Press, 1980.

37850 3990.0 44720 6752.0 8518.0 11017. 13359, 13907,

upz

{02.07.24 M02.08.20 0 02.09.24 @ 02.10.17 M02.11.18)
J&3.4(b) Thermal Emission BandsOfiAl &
X, o, 400 CHs g LAY TOA
radiance X.

ACH AT BSH UAWAE SAIXIZHO0|
AUEOR WYRCH SAHS 2 A7

WA 2 = UCHL

=]

—

4 2E U BS

A A&

HIAMWAME MODIS levellB Nz0l
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