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- — Why we developed the KF for SEVIR

Thework originated within EUMETSAH. Watts)

U Objective To study and formulate a general strategy to apf
spatial and temporal constraint$o the estimation of
geophysicaparametersfrom radiance measurements made
from geostationary platformsto apply the strategy to a
particular example problem and to recommend a way forwart
to more general application to MTG FCI imager and IRS soul

data.
U Thestudy was also motivated by the quest of

methodologies capable to performdamensionality

reduction of the dataspace

U In NWPthe numbers of observations varies considerably, but
global models perhaps assimilate of ordef @bservations per
12 hour window. With SEVIRI the number of observations Is

order 1C per 15minutes

uonONPO.IU|
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'.I-- Background:

uonONPO.IU|

Continuity is felt important in order to
dynamically separate emissivity from
temperature. In order words, try to exploit the
different variability time scale of the two: minute:
for temperature, days foemissivity.

U Dimensionalityreduction is felt important also Iin
view of MTG: FCI and IRssIon.
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'.I-- KalmanFilter =

KF Isan assimilation system (may incorporate t
basic physics involved in the problem: radiativi
transfer anddynamics).

U Actingon the dynamics, we can put appropriate
constraint in order to take advantage of the
different time scale of emissivity andmperature.

U EXxploiting thaime sequential architecture of KF,
the dimensionality of the data space Is kagalar
In time, 1.e., observations are processed as they
come and are not accumulated as it would be In
ordinary static Optimal Estimatiamethod.

uonONPO.IU|
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KF development for SEVIRI, fundiac

Ince2011, Thanalysis has been performenshder the

projects:

u EUMETSAT
u EUM/CO/14/4600001329/PDW
u EUM/CO/11/4600000996/PDW

U0 CNR/MIUR,
U RITMARE (CNR/MIUR) Ricefcdiangper il MARE
U Regione Basilicata
U PO FSE Basilicata 268X¥13
U LSA SAF
U IPMA, Instituto Portugues do Mar e da Atmosfera
LSASAF_VS2008

uondNpPo.U
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Inverse Model:Kalmanfilter + persistence

analysis éR, = F(v,) +U—> observation equation
at time t ,lle = Hv, +d; —> state/evolution equation

update or analysis

e

= €, +(KTS5K + 1 RTS- K (6 - vo)

ABojopoyis|\ 2

forecast :
oo ? — H‘E[ > covariance of,

at time t }EHZHEHT@
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Forward Model:” -SEVIRI

" "-IASI 6-SEVIRI)is a general purpose pseudo
monochromaticradiativetransfermodet
It computes Spectral Higlesolutionquantities for RTE

R ./..s)=¢elg.j..s)olg ./, s)B(T)+R (g ./, s)*R(g./,s)

+ O

R(Gs)= 7B(T)Eodn

R(a./ .5 )cosq singdg,

It takes iinio acecounbbois Spedutamaricmibetiianreflection
Ging = 4in (Ci,NOﬁ + GNP T+ Ci,NzﬁCp;F)

It is based on lockip table of optical depth thterpolation
procedure
Simpledependence of the Optical Depth with respect to the
Temperature and the gas concentration

Analytical derivative, Fast and Accurate
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Speed up the Forwarodel:  -SEVIRI

- | PCA(Principal ComponentAnalysis)based approachto Radiative
TransferModel for SEVIRI

Spectral Highhesquantities
are computed fola selected
number of predictorsgq
That, witrrll aPCAbased ’ C u! O Rhign
approach are represente

wl?tla a limited nulr%ber of [0 1 0 0] 0,2 1]
Principal Componentg (

IR RVOIVEIIETESAVIIMERNS R, = W O ¢
with linearregression [ 2 1] [n3n,] [n.2 1]

Very Fast and Accurate
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SEVIRI channels used in this analy:

Toretrieve SurfaceTemperatureand emissivitywe used IR SEVIRI
window Channels¢ 1)

4@8.7>m, & OTE
5@9.7>m, € T1TLE 0T
- 6@108>m, € CTT, € U
. 7@12>m, ¢ OTE @

ABojopoyis|\ 2

Ch7 @ 12>m Ch5@9.7>m
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Background Information, Atmospheric Stat

ECMWROperationAnalysisfrom
MAR Solatform.

High spatial Resolution
(0.125x0.125 <
60/91/137 Pressurdevels gj
o
(@]
ST Surfacelemperature B

. SP SurfacePressure

ECMWF; Surface temperature .~ TCCJotalCloudCover

T, Temperature
Q, SpecifidHumidity
O3, SpecifidOzone
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Background Information, Emissivity

LW/BFEMIS Emissivity Mean, September, ch @ 87 pm W/BFEMIS Emissivity Standard Deviation, September, ch @ 8.7 pm NS
D
3
)
o
S
UW/BFEMIS,database, Monthly mean and covariance
computedfor the 14 yearsperiod 20032016
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Comparison with in situ measurement

Mean difference | Standarddeviation
with In situ data | of the difference
(°C) (°C)

Dahra Jan-to Oct 2011
EvoraJan to Dec 2010

GobabehJan to Dec 2010

. Summary of the Resulteom the three LSA SAF
validationstations
« Comparisorwith In situ Surfacd emperature
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omparison with in situ measurementahra
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. An example fronbahrastation (Time series of 4
daysc step 15 min)
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comparison with in situ measurement&vora

Evora Station, Year 2010

o Data Points
—— Linear Least Square Fit
— Bisector line 4

——KF

y=0.9306x+2.0218 in situ
R®=0.9862 : ——— LSA SAF
: Bias=1.04.°C 2
: St. Dev.=1.52 °C 1 1 Il | 1 I |
: rms=1.84 °C 212 214 216 218 220 222 224

Day of the year (time step 15 min, 00:00on 1 January 2010)

1 1 1 1
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In situ T, (°C)
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1 I 1 L

|
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Day of the year (time step 15 min, 00:00on 1 January 2010)

» Evorastation. 1 year Scatter plot (Left). 17 days lol
time seriewith 15 min step (Right)
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parison with in situ measurement&obabeb
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Gobabebstation. 1 year Scatter plot (Left). 11 days
long timeseriewith 15 min step (Right)
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parison with in situ measurement&obabeb

Channel at 10.8pum

| ——UW/BFEMIS| |
KF :
LSA SAF R

——— G&H 2013 | :

S)Nsay '€

100 150 200 250 300
Time (min, step 15 min, 00 at 00 1 January 2010)

. Gobabebstation.¥*@10.8 - 1 year long time series
with 15 min step
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Reststrahlen band of quartz SRR B

desert sand emissivity
dry grass emissivity :
green grass emissivity | -
Channel at 12 um
Channel at 10.8 um
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d cover changdetection, an exampleDahra

29 2 22 2
S. 7.2004 10. 8 2004 22.9 2004 | 22. 11 2004

Channel at 10.8um

¥l

Emiss

100 125 150 175 200 225 250 275 300 325 350365
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Channel at 9.7um
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Time (min, step 15 min, 00 at 00 1 January 2010)
Channel at 8.7um

100 125 150 175 200 225 250 275 300 325 350365
Time (min, step 15 min, 00 at 00 1 January 2010)
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Validation for the Se¢ -
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i scheme works for the SEVIRI full disk

« The case study shown here Is an area surrounding Basilicata Regio
Including Mediterranean Seélyrrhenian, lonian and Adriati
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Comparison with ECMW

% Std 1.03 °C

i i L i i i i L i L
2 34 5 6 T8 9 10 11 12
SEVIRFECMWE Ts (°C) Month of the year
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« Comparison with ECMWF data show excellent agreemer
(statisticsbased on 2,754,238 dapints, 1 year)
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Comparison with MODIc
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« Comparison with MODIStatistics based on 3,230,710 dat
points 1 year)
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ars of Continuous Retrieved SKiemperature

The animation shows Evolution of Sea Skin Temperature
the period 20132016
« Each Frame represents monthly mean.

SEVIRI Skin Temperature, °C, 2013 Jan

10" E

S)Nsay '€

http://www?2.unibas.it/gmasiello/assite/rep/Med 2013-2016 T.qgif
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http://www2.unibas.it/gmasiello/assite/rep/Med_2013-2016_T.gif

Retrieved Skin Temperature, 1 Day of Augt

he animation shows Evolution of Surface Temperature fc
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FRM4STSGuido Masiello, NPL, Teddington, 17 October 2017


http://www2.unibas.it/gmasiello/assite/Basilicata_2013_TsLand.gif

- — Current and Future DatAvailability

. IIhe Monthly mean data are freely available at web site
«  Nttp://Iwww?2.unibas.it/gmasiello/assite/as/products.html

Atthe moment theyare organized in
compressed ASCII files (1 per month)

We are processingSEVIRHBata for
2017 (Resultswill be available on
line assoonaspossible)

We planto processSEVIRdata back
to 2003

S)Nsay '€

We are implementing a new web
portal that simplify data request
enablingdownload of the full time
resolutionresults (Master Thesisof
A. Coviellg
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Applications to Full Disl

IITI-
.| Theschemeworksfor the SEVIRUIl disk

. Full Disk(VZA<ZO0A:

« Total3,545871 pixels

« 3,488,328 Landpixels

. 57,5431In LandWater pixels
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November200/surfacetemperature

| Monthly meansurfacetemperature
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