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GOES-8 MAS Comparisons

October 21, 1995, A=0zarks, B=Louisiana

MAS pixels (50m) averaged into GOES-8 pixel (4km)
— 4500 MAS to 1 GOES-8 pixel

— MAS flight track 8 GOES-8 pixels wide

— ER-2 (20 km altitude)

Perform correlated K’s to remove MAS limb darkening

Inter-calibrate GOES-8 and MAS 11um temperatures
over the Gulf of Mexico

Compute brightness temperature difference
(GOES-8 -MAS)
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Helicopter LW ADMSs

CARE, August 1998, morning data

Fly identical azimuthal flight pattern for every SZA
— Point radiometer instrument at same ground spot
Perform correlated Ks to remove limb darkening

— Flight level 300 meters

Milo field characteristics
— 1.2 meterstall crop
— 0.5 meter spacing between crop rows
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Helicopter ADM conclusons

 Azimuthal signal increases as solar heating increases
or with lower solar zenith angles

 Forward scatter is colder relative to back scatter



TRMM CERES-SSF

January - August 1998, RAPS (10km nadir), (edition 2A)
9 azimuth bins, every 20°,

— 1=10° ( forward scatter)

5 view angle bins, every 15°

— 1=near nadir

4 cloud amount bins, 0-5, 5-50, 50-95, 95-100%,

— 1=clear, 2=partly cloudy, 3=mostly cloudy, 4=overcast
— Cloud amount determined from VIRS cloud mask

4 local time bins (LCT bin)
— 1=sunrise, 2=before noon, 3=afternoon, 4=sunset
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Regional Multi-angle sampling Conclusions

TRMM, 35° precessing orbit

— 0 -30°N 30°N - 37°N 0° - 37°N
— 70% 30% 100% pixels
— 83% 17% 100% area

In the tropics only a few days are sampled out of 89
RAPS days

In the tropics the dominant day has over 50% of the
pixels out of < 50 pixels

Regional angular models not possible with TRMM
CERES SSF data set



Topography Bins

ETOPOQOS5 data base
5’ minute resolution (~10 km)
Take standard deviation of 3x3 elevations

0-10 meters low variability 45% of all land
10-50 meters medium variability 35%
>50 meters high variability 20%
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ADM plots

For radiances, subtract radiances from the mean view angle
radiance

For fluxes, subtract fluxes from the mean
— CERES limb darkening models applied (edition 2a)
To convert longwave radiances into temperatures
— T(K°) = (R/oV* where R =x rad(Wm2 sr1)

To convert window radiances into temperatures
— Use plank function with central wavelength of 10.0um
— Use 3.7um bandwidth

For temperatures, use radiance approach
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Topography conclusions

Forward scatter is colder than backscatter IR
radiation

Azimuthal signal increases with increased surface
roughness

Azimuthal signal greater near noon

Up to 2.5° K longwave and 5.0° K window
temperature difference between backward and
forward scattering

Greater limb darkening near noon



| GBP Bins

6 IGBP bins

1 - all forests

2 - open and closed shrublands
3 - all savannas and grasslands
4 - all croplands

5 - bare soil and rocks

6 - water bodies



Clear

LCT bin # 1

2,80
1.50

1.80

0.50

.25

G.o0

—.05
—i 500
—1.40

—1.%0
=200

Lw RADI

ANCE (Wrn™sr™)
L

=]

oBT

EL

Forest

Shrublands

Sawannas

Croplands

Bare Zeil & Focks

Water Bodies

[:1H

%

(10

L=,

wET

-

E.00O
480

.00
1.50
.75
C.00
=075
-1.50
=300

—4. 50
—B.00

ko, =30 e 4+ 58



Clear Lw RADIANCE (Wrn™sr™')
LCT bin # 2 BT
Forest
240 Shrublands &.00
1.50 F
i
1.00 4 - .00
.50 T : Py - 1.B0
.25 .75
Savannas [
.00 L L1 .00
oy z % o E::I-D
—G.05 B 30 O 30 &0 S T4 I § B M 1] 075
-, 50 7 = -1.50
—1.00 E _ -3.00
—1.50 Craplands : 450
s i =
-2, = —E,
=0 G a1 epr g Bl Sl
g Ly
Bare Zoil & Rocks
=
]
BT A0 O 3¢ B0
ST )
Water Bodies
B = A B B Lok —30 to +30
B 30 U 20 &G T4 4 I S B T4 T




Clear L RADIAMCE (Wrn™sr™) Lw FLUX [Wrn™)
LT Birs 3 E Lo Lt .
AP &v@' .
R
2o
e AT
Al L Ll [ | 4y

24l Zhrublonds il

1.50 450

1.00 - L =.o0

.50 - L - 1.B0

0.25 : o.75

Sagwannas [

0.00 : .00
_oos 1 20 B0 075
=G50 - -1.40
~1.00 _ 3,00
—1.50 Craplands Wi e A —4.50

: T
=200 = Tt a > —B.00

Bare Zeil & Focks

i3

el o |4 ST b -1 4

Water Bodies
Lat: =30 to +30

LEl

BU S0 U 20 &0




Clear

LCT bin # 4

2,00
1.50

1.00

0504

&.25

G.o0

—.25
—i 50
—1.00

—1.50
=200

Lw RADIANCE (Wrn=r™)
T 2 ¥

o
-y

d

I
™

=

L _;-i, ,,,?
' ﬁM%

;_-iif;..;.;‘.;éﬂﬂ; :

iy
[ = =
B 30 U 20 &0
o7
o R |
o - -t ks
B 30 U 20 Bl
T
=
[ r -
B 30 U 3T &l

Forest

Shrublands

Sawannas

Craplands

Bare Zoil & Rocks

Waoter Bodies

Lw FLUX (Wrn™)
m =T

L=

T

E.00
4 50

— .00

— 1.B0

.75

C.00

=075
—=1.50
=500

—+.50
—E.00

Lat: —32 to +30



Clear W RADIANCE {Wm™ar™)
LCT bin # 2 > =
9
B
Forest 'j’f"
%A

240 Shrublands 1.00

1.50 0. 75

1.00 .60

.50 L - e - 0.ZR

0.25 ‘~ 0.12

Sgwannas : -

0.00 “‘ - £.00
—0.05 ] Lad —o1e
—RLD 025
—1.00 =0.50
—1.50 Erﬂplﬂnds- -0.75
=200 =1.00

Bare Zoil & Focks |; :._ 4
e
Water Bodies
2 o = Lat: —30 to +36
[+] LT L] L -1




Clear Rel LW Temperature {K)
i . £

LCT bin # 2 ‘&w

Forest

2,30 2,50

Shrublands

2.00 2.00

1.50 4 — 1.50

— .00
[ o560
o.00

=0 60

1.00

G .50

Sawannas
G0

—.50

—1.00 7 ~1.00

—1.50 » B ; s . e —1.50
—oon K e e Croplands B, :-f i _7 00

—5.En o . ! -' 3 o[ = " ;:.':.. - = —a 50

B 30 0 30 &0 E0 30 U )

4738

S y | Bare Soil & Rocks - R L

3138
20231

e Water Bodies

Lia: =38 te 30




CLEAR
AN BUMMED

L5
z
2
Ld}
=
=
)
=
=
=
Ll
il
=
=
-
=
=
L=}
Fl
1
=
-
3
=3
B
[}
L)
=
[}
L)
[n
i
[~
il
z
u)
m
Lol
A
=
o
]
i
]

m | CT BM | -.;E'

m LT BN I

W LCT B4M N

BT BN o

115

100

E&

115

100

100

115

100

115

100

15

100

B&

Lw {aB%) RaD in Wm™sr™

B5

(ks

ksl

Al

305

280

330

S5

280

30

205

280

34

205

280

230

25

280

a0

305

280

Lw {ABS) FLUX in Wm™ Plx #

1 i 3 4 o 1 2 3 4 5
WIEW ZEMITH BIMNZ Eat: =30t 450



CLEAR Lw [REL} RAD in Wm™sr Lw (REL) FLUX in Wm™
AZN SUMMED & 5 20510

Plx #

Forest
[}
T

Shrublands
L}
T

1

—

=

s

—

ca
N
T

Savannasg
]
T
L
[ala
T

Croplandsa
]
T

Baresszil—Rocks
[
T

Waterbodies
]
T

m [CT BN |
m LCT B Il -5
W LCT EdM N 1 F 3 4 s 1 F 3 & ) 1 2 3 4 g
B LCT BN
: : VIEW ZEMITH BIMS Lat: =30 ta +30



Clear Lw RADIANCE (Wrn™®sr™) Lw FLUX [wrn™)
L':T bll'l # 3 i3 ! ‘\ 3 Ly a ﬁ L .
a8 ‘._&‘f .
R
f f" -l,..-l' R Forest
s AT o
Al + | Ll Al
ey

)

S0 ITE,‘\ Shrublands &g
e\,

1.50 N 4 O

TR 0 &0
1.00 - - 200
.50+ — 1.50
005 075

Sawannas

.00 o.00
—0.95 —0.78
=50 e 5 -1.50
—1.00 ; =300
—1.50 o Erﬂplunds- 3 : ik —4.50
=2ou =y e i | “mog

—

Mz

Bare Zgil & Focks

Water Bodies

Lat: —30 to +35

LE1

BU 3¢ T 20 &0



Partly Cloudy LW RADIANGE (Wrn™sr™) Lw FLUX (Wm™)
LCT bin # 3 L =

Forest
2.00 L alllp; ‘\' B.O0
' 'F’* Shrublands '
1.50 b ‘ ; 4.50
[T F
1.004 =00
.50 - ; W - 1.50
.05 .75
] Savannas
.00 = .00
o . 5
—0.05 u o2l ek —0.75
—i3 50 75 —1.60
—1.20 : =300
—1.50 : - i ; Crﬂplﬂl’ldﬁ- —4,80
s w3 U 20 B0 while
T
Barez Seil & Focks
=
- " . o
B 30 U =0 &0
Ty 0
, : Water Bodies
& e I C_ ¥, lat: —30 to +3&
B 3¢ U 20 &OD B A o 30 B0




Mastly Cloudy
LCT bin # 3

200
1.50

1.00 5

0.60-

.25

.00

—.05
—i, 50
=140

—1.50
—2.00

L RADIANG
S W
R

G Lw FLUX (wWm™)
e 7

- =

. f‘t' - " i
ﬂ-" oA
An . . i
Shrublands
L2
4 Sﬂl“'ﬂnnﬂﬂ
- ' 3
2 o 20 B0
2
Croplands
(I
Bl e

Bare Seil & Rocks

U 30 &

Water Bodies

LET

ELT

T

E.00
4 50

z.00

— 1.50

.75

.00

-0.75
—-1.50
=500

—+.50
—&.00

Ll S S i - S



Oyercast

LCT bin # 3

2,00
1.50
1.00

G50 —
.25 ]
G.o0

—2.25

—.50
=100

—1.50
=200

LW FEADIANCE [Wm"’sr"j
e = ¥

B 30 20 B0
i
o £
T 30 B0
[
B30 30 B0

LST

210

by

sl

el

Forest

Shrublands

Sawannas

Croplands

Bare Zail & Rocks

Waoter Bodies

Lw_FLUX (Wm'z}

(0]

[ec=]8

ay

U

au

LT

I

3T

aky

Bl

=

&.00
450

I.00
1.E0
.75
C.00
—0.75
—-1.80
=500

—4.50
—EB.00

Lats =30 te 30



| GBP conclusions

Clear ocean has no azimuthal signal

Forested, Shrublands, and Savannas have a greater signal
than croplands or bare soil

— Upto 4° K window and 2° K longwave temperature difference
between backward and forward scattering

Partly and mostly cloudy scenes retain some of their
azimuthal signature

Window and longwave radiances have the same features



