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/IOMASA data processing at DTU \

e Emissivities at AMSU-A&B
frequencies

e Advanced statistical retrieval

— SST, WS, WV, CLW, C, F, T,
— Near real time processing

e Web-site for distribution
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EMISSIVITIES \

* Emissivities at AMSU-A and AMSU-B
frequencies
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AMSU emissivities - Theory

The radiative transter equation for the total microwave radiation recerved at satellite
altitude can be sumplitied to:

T,=el,(l-a)+al, +ol,(1-a)1-&)+T,(1-a’)1- &)

where:

Ty 18 the microwave brightness temperature

T 1 the temperature of the surface (the emissive layer)

a 18 the absorption coetticient for the atmosphere

T’y 18 the brightness temperature ot space (2.7 K)

¢ 18 the emissivity of the surtace (the one we want to find from Tb measurements)
T, 1z the temperature of the atmosphere

m/ﬁi\m Danish Center for Remote Sensing
NY
WA @drstedeDTU
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/AI\/ISU emissivities - Theory

frequencies.
Ty =T, (1-a)+d,

solving for a vields

o = Tdn _Tsp

Tﬂ' _E—;_,t?
\mmiwm\
INANZAN

LTP - 07/03/2005 - 5

Frequency(GHz)
23.8

314

50.3

89.0

150.0

176.3

The basic 1dea 1¢ that the down welling atmospheric brightness temperature (7,) can be
estimated/modeled uzing an atmosgpheric radiative transter model (MWMOD). This
allows usg to calculate the total atmospheric abgorption coefficient « at each ot the AMSU

Tdn (K)
8.2
104
76.4
14.8
15.0
43.0

~
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/AI\/ISU emissivities - Theory \

Inzerting thig n the bagic radiative transter equation
T,=el,(I-a)+ol,+al,(1-a)l-&)+T,(1-a’)1-¢)

we can now solve for &:

T,—ol,—(1-a)ol,-T,(1-a")
= =
I.A-o)-ol,(1-e)-T,(1-c")

which allows us to estunate ¢ from measurements of 75.
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/AI\/ISU emissivities - Theory \

The assumptions are that:

the atmospheric attenuation can be reasonably
approximated by absorption coefficient and
reference temperature, and

in the following application we will assume a
minimal water vapor load so the main contribution
to the absorption is from oxygen.

\mmm&\ Danish Center for Remote Sensing /

W
WA @rstedeDTU




Specification of areas
Kara Sea (FY)

(76.5 - 77N, 77-79E)
N. Greenland (MY)
(84-84.6N, 32-35W)

/EmiSSivity _ AMSU \
B . . (
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Emissivities — AMSU-A - FY

Gnuplot
FY
1+04 T 1 1 1 1 1 1
23,80 —e— . . . .
21.4R
1.02
50,3A
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1 k- o T
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Emissivities — AMSU-B

-FY

Gnuplot

F

183F —»——
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0.8
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12/11/04 12/25/04 01,/08/05
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Emissivities — AMSU-A - MY
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.85
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Gnuplot
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/Emissivities — AMSU-B - MY \

HY

10716504 10/30/04 11713404 1172704 12/11./04 1272504 0L/084 05
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Emissivities — AMSU — MY

Covariances

Correlation Matrix 2004 1128 2004 1210

23A 31A 50A 89A 89B 150B 180B mean min max stdv

23A 1.000 0.958 0.671 0.514 0.010 -0.006 -0.020 0.874 0.853 0.891 0.009

31A 0.958 1.000 0.668 0.658 0.087 0.053 0.000 0.830 0.810 0.850 0.009

50A 0.671 0.668 1.000 0.713 0.468 0.433 0.469 0.802 0.780 0.821 0.012

89A 0.514 0.658 0.713 1.000 0.757 0.715 0.560 0.748 0.728 0.778 0.013

89B 0.010 0.087 0.468 0.757 1.000 0.969 0.791 0.749 0.737 0.788 0.014

150B -0.006 0.053 0.433 0.715 0.969 1.000 0.895 0.765 0.742 0.826 0.024
180B -0.020 0.000 0.469 0.560 0.791 0.895 1.000 0.882 0.811 0.962 0.043

Ry

2
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/Emissivity at AMSU-A and AMSU-B frequencies

Status
* Program code delivered to met.no

To do

« Seasonal variability

— Improved water vapour correction (HIRLAM)
— Improved Ta (HIRLAM)
— Incidence angle dependence (from U-Bremen)

~
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Least squares optimal estimation
from AMSR-E data
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/Estimation theory -1 \

Ta(f, 6,p) = F (SST, WS, WV (z), CLW(2), Tyir (2), Tice, C, &(f)...) (7.1)
Ta = F(p) (7.2)
p = (SST,WS,WV,CLW, T,C,F) (7.3)
Ta = Mp (7.4)
= Ol
Mi; 5, (7.5)
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/Partial derivatives

Atmosphere
Ocean surface
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/Estimation theory - 2 \

p=(MM)" M T, (7.6)

Ta = Mp + e (7.7)
p=(MSH M) M ST, (7.8)
S = (MS;t M) (7.9)
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/Estimation theory - 3

p

S = (S +S3)?

S = (St +M St M)?

(S[o1 + Sp )t (Sfolpo + Sppy )

P =S(Sip + MUSITL)

@rstedeDTU

~

(7.10)

(7.11)

(7.12)

(7.13)
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AMSR-E Sea surface temperature

www.dors.dtu.dk/sea-ice 2099 nmd00pix r45.0 61,7 783 a5 Grsted=DTU
amsr.n.Tomean ~|  load 1000,0 nmi 22pi - .
J nim. pizx Temn]
2. . e —
tocus 3 5 [1atsnon10 =

Zoom +
Toom -

hide [ v
L] 1

H= m(H)
L] 1

H= mil)
I= m(H)
I= m(ly
unfilter
adjust FP
stat
dist

logbox OMN

2004-10-02
82,3668M 18,8396E
986,5000 12405000
Pixval: ffEebete
Parval: undefined

M-Hemisphere coast
— lat&/lon10
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Web data distribution
of selected satellite retrievals
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DTU IOMASA Web site http://www.seaice.dk/iomasa

“J10MASA at seaice.dk - Mozilla Firefox -0l x|
File Edit “iew Go Bookmarks Tool: Help

Q.Q - |:> - @ @ IU http: v, seaice. dkfiomasad j @ EL] I@v

Welcome to the IOMASA site
at the Technical University of Denmark (DTU).

Lirk::

[OMASA interactive ce Browser
[OMASA project page (public)
[OMASA member area (members only)
Miscelaneous documents

VIP area

Last changes Mov 4 2003
Please direct any comments to Roberfo Saldo

| Daone i
m [IINRN
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www.dcrs.dtu.dk/sea-ice

2004-10-27
83,19149M 22 8753E
952,45000 12185000

v

2

|ARTIST seaice Bremen =

‘-h”d”i-f'ﬂﬂ'

AV = VY
[LeRexhial A
A

3245 nm/100pix Girsted«DTU

<

WY
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G000 nmfMSdpix

x A
o |IFREMER 20041026228 =]

U-Bremen ice
map with
IFREMER
merged AMSR
and QuickSCAT

Ice drift
%
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/ AMSR-E and AMSU total water vapour
December 5, 2004 (run since 12/7 2004)
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CLW and R-factor 2004 05 07
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OI-SAF products in browser

www.seaice.dk/iomasa 2894 nm/100pix r.o k] 5.7 100 Grsted«DTU

| 000 i m o
nisafn.iceconc -| load 100,0 nmi34pix .
[oizaf ice]

focus | 15% -
o . _ —

4 »
H= m(H) |
4 »
H= m[} |
coastline
= m(H) | — latSflentd
— 15%
20%
I= mil) B0%
— O0%

unfilter |
adjust FP |

stat

dist
loghox OM |

2003-10-28
73,2361M B4, 4939E
76,5000 538,0000
Pival: ff00c600
Farval: 5,50

. L ! N

w1.46h | 2003 10 28 -yl -m | -d | +d | +m | +y | load |
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/OI-SAF ICE January 3-5 2005
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OI-SAF products in browser

www.seaice.dk/iomasa 5788 nmM00pix 72,0 50,0 38,0 =]
 E——
nisafn.sst -| load 500,0 nmiSEpix - I
[oisaf ==t]

foous
zoom +
Zoam -
hide
H= m(H)

Grsted=DTU

lat5flon10 -

colorize

H= ml)
I= mH)
I= mly
unfilter
adjust FF
stat
dist
lagbox ON
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OI-SAF products in browser

www .seaice.dk/iomasa 280.4 nmA00pix Cirsted«DTU

|0isaf.n.icetype d Ioadl 100,0 nmiZdpix

= T\

Zoom - |

hide | d b
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adjust FP |
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/www.seaice.dk - web server log \

Usage sunnary for wuu,seaice.dk Yininn # Sites
—] m, L
T I
| T
Lo

IE-
& o
5 i
o L)
[y
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el
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.
% L]
Jun Jul Aug Sep Oct Moy Dec Jan Feb Mar
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