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Background - NWP assimilation
activities (as before)

« Goal: Improve utilization of sounding data over the Arctic

o Arctic is a data sparse area - higher potential for impact of
satellite observations

« SMHI: AMSU-B moisture data,
« met.no: AMSU-A temperature data

e Improve use of lower tropospheric channels in RT forward
model by ice surface emissivity modelling using prior ice
Information

« Set up HIRLAM 3D-VAR with a system for this. Perform
Impact studies.
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Status — met.no @

v

« HIRLAM 3D-Var has been adapted to use of AMSU-A
brightness temperatures over sea ice

« Budfixes, further tuning and impact studies ongoing

« 2 draft reports for deliverable 2.3 available:
"AMSU-A assimilation over sea ice in HIRLAM 3D-Var —
Impact studies for the period February-March 2005”,
Report on Quality Control methods
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AMSU-A preprocessing and colocation chain (as before@)
W,

Oslo HRPT antenna

'

AAPP chain

EUMETSAT ATOVS
retransmission (EARS)

v HIRLAM20 profiles,

AMSU-A level 1c

and surface data

AMSU-A level 1c

o

Output from OSI
SAF chain

Colocation files:

Thb's,

RTTOV simulated Tb's,
Profile data, sfc data, ice data
on satellite footprints

—
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New or modified elements of assimilation

system &>

Preprocessing

Surface classification: determine
Ice/ocean/mixed

Bias correction (bug fixed)

Quality control, cloud contamination removal
(new approach, short talk: Frank T.)

Emissivities
Bugfixes and tuning since last Project Meeting
New impact studies performed

Impact statistics for northern stations, case
studies
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Emissivities (as before)

Initially: Use OSI SAF FY and MY ice
concentrations with typical values of
AMSU emissivities for these surfaces:

E = CWEW + CFEF -I—EMEE'M:

cew + o + e = L
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Previous verification results (old) -neutral

MSLP (RMS time serles)
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Experiment setup

« Period 8 February — 31 March 2005

o« "Reference”: Uses all observations in
operational run except QScat and
AMSU-A over ocean

« "Experiment”: AMSU-A over ice added

« 5 surface channels still only in "passive
mode”
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Verification against all EWGLAM stations

MSLP (m-o)
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Verification against northern EWGLAM »ﬁ
stations

MSLP (m-o) TS(mo) FF10 (m-o)
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Timeseries, pressure verification

All EWGLAM
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Case study 14 March 2005 00Z (+24hrs)
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Case tudy 14 March 2005, aa+ol?s @l
; >

HIRLAM-ATRgrdh2005031400.dat MSLP (+0) 2005-03-14 00 UTC
HIRLAM-ATXgrdh2005031400.dat MSLP (+0) 2005-03-14 00 UTC
SYNOP DRIBU 2005-03-14 00:00 (22:30 - 01:30 )

- i v
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Poster presentation at ITSC-14 in Beljing

“} - Assimilati

Vibeke W. Thyness, Harald Schyberg, Frank T. Tveter (Norwegian Meteorological Institute / met.no)
Leif Toudat Pedersen (Technical University of Denmark / DTU)

Operational set-up and data flow

Introduction

Nerwegian Metearolagizal 1 1sttute runs HIRLAM on thrse diferent domains wih

2km, 11k and & lan horizo1al ‘esolution, ae shown in Tguro 1 Only the argost |
rsest imodel has it oan 30-1ar 3ssiimi ation syster for observstions. The

lateral bourdaries t this Todel are frames produced by the ECIWF Global

n 2 IOMASA (Integrated Observing and Hodelng of the Arclc Sea ize anc Atmesohere)
project Nerwegian Meraarologica Insfitfa (mef na) and parhers develop efhods fo
assimilzting AMSU-A brightness temperat res over sea ice surfaces in HIRLAK 3D-Var

The scarciy of conventionsl obse~vaions over the Arctic mekes observations from|  MOcel Figure 12 hree diferent ML
s, 3. pariua e e o adamaty o 8 MHSL-A e e [t
e S o oS o e S Ao 10 g G st R e,
o o Semmiaog ASLA Sossraners e ses s0oc TG o il e e

observations from the large areas covered by sea ice a-e expected to furiher imorove the,
forocastskil ofthe HRLAM modok.

Figure 2 gives an overvizw of the pre-processing data flaw for the AMSU-A data at
et o, before tha obssriations are passed Into e HIRLA 3D-Var system. ATOVS
data 3 reseivec oofh by the local anteana in Osk, and by the EUMETSAT ATOVS
Heransmission Seruie (FAKS)

“The collocation files allow production of statsics cr comparisc of fonsa d-odeled
Brghtress Tempeztures using e HIRLAM model profiles and the corrssponding

Assim lating AMSU radiances n wave bands wih contrbution from the surface s vers
sersive to surface emissity. a1d the qualty tepends on  gocd handing of the surtace,
prapaties. Efort m.st herefare bz made 1o making 3 ca Tect estimate of the microvave
emsiv tos of the Sea loe surace.

| o s et deus o 1 52 e sy ssmatr an some -eats| P k<o e sy SIS i, and S sk 1r Gl Gl of e hseritons i o2
fom = saralel experiment n which ANS.- radiances over sea ics is assimiated by he| 01 1% ML sEmet oo emissivty caicu tons.
HIFLAN 20 mod at met

Surface Emissivity of Sea lce N

i ;ﬁ'

Assimilation experiment e an inftal approach we let the emiseivity dapend on daly
retrevals of mut-year and first-year sea ice corcanirations from
the Ocean axd S2a lce Satellte Apolication Facity
EUMETSAT (031 SAF.. Arclc sea e rexrovals on a.°0 kr

A el Sluds i coniducted 1o assess e impecl of assinilalng e wpoer Lopusphen ¢
AMSU-A channsis over Sea Ice ir the | 1IR_M 20 Model.

o s
Cloud chosk baced mainly on SSWI arc avalable daiy, and e service Is &
extended 1 also produce setmates of muthyea- and frskyear
It 1 recessary o ensure tat the obsenations are ice zoncenvratins (figure 31
urconlaniiled by couds, @ s assunied by
RTTOV7, and 1o bring the ocbsenvation erio” Over fully sea e ccvered ereas, the OS SAF procuctsare used
chascteristis close te Saussian, 9 Is assumed o subdiids the auface Into concentiations of Fratyoar {ce) and  Fiture d Cossried va, clcunted Brigninss Temaseatrs
y “he assimilztian sy < 3 P ar ic,) sea e, Wih G + G, =1. Tre surface emissity S
eacn AMSU-A banc s assigned @ madirum atd R han estmated a3
inmum value for the  ders oy a, Emprical determination of FY and MY lce emissivities
and caleu sted Biightness Temperature.
Tr thvssholds are “cund by eubjectvo inspection & and o, are typical emissivites for it year and muti year sea e use aimplfied theory for microwave radtive trangfer,
o 3 laica numher of caloRated ChserVANNS Fom ice, estimated saparately or sack AMISL-A charnal, ‘here the main assumplons are that
t1e pre-processing chain = z Amosprerc aflemiAtion ca1 e reasonably
Work is going on to develop more genedl ——————"""""" || e medeled emissivtes are used by the RTTOVT foeard  spprodaled by an absciplion coeicie | and an llective
rothods for iconifying gioss orrors, bazod o Lartpls fom U Achama 4 | model to calculate radiances from 1o HIRLAM Todal profiles.  aimosphic terrperature T,

o on Pz
Flirg Saues funcions ta the erior cletibutions 150 6-k1 00 Losa 15 Top:

2nd using Bayesian Risk Teory 1o determine the Cxbevoted ST Uibibotia bt i | comparedt o niniag RTTOU7 with a foect value of £ =

Figure 4 shows the ofect of using modolec emiseivitiss  <The water vapour load i m nimal 5o the ain contibution
o Timrsa oot At =t gen

o the ahsorptian f rom cxy)

tres olds.
Ten the suface emissvity can be estimated fom the
Inblal results reasured brightness emperaturs Ty
, SLP (o] _TEmsmo) O 1,0 @
i o s W e Til-a)-af, (1- &)~ T, (1-a)’

ro 7: Reslz from ft ‘here the absorptin cosFlcient a is defined a5
T.-T,

ittt 7,7,

& o e 330101208 1 oposants e dameling redlon v cluled by

. e s reton o SAF chein Lo e I for the simplfied amosphere it @ minimal
b T ctervapout contuton

centritin 15 te ol | Future Extensions

e centet run vt | AN investigation of the fibetweer absevations and

T 80 | brighiress femperatures madelled with fhess emissiies i

RED, the sxperiment il | OMGOING. In e near fuure we expect 1o mpiove the

winition of MU s | simolfed calculations and also ke it acount

BLE atmogphert; weter vapour and teTEeraiure _profies.

A/ Incidenca angls cependenca wil aiso b mcluded in tha
erwsry model

BT o

e oo
P iy

N N exparment. onty ASU-A shanne s at are et sararue 1o e sutace | Conclusion and future work
sy I e char ol § o 10) e usec o 1S analysis, il L lower channels (1195

1110 15) ars in passive mode to make a1 assessmen: o the Eeavou cf he
foruard model. Later, the arbtiar & 1o

‘wal, handiig surface emssity as oulined skove Tor fore

‘Saelite observations are the main source of observation fomration in NP over the ice covered Arctic regions. Iinoroviny
nclude some of the lawer channels 74 and 5, a5 | MeAhods for using ths informaton helps imarove Ehe intial stat o the HIRLARS HVWP model, and is expectsd to ke bene'ical
Eurcre.

20 o vty estimato of Goro accLracy i mast impartant for o lower channcls, but it indioely affecs al channels
through the cloud check o the observed cata. 42 v are not using any indeperdent cloud mask on 12 AMSU-A dats, is
PNt aF e 1RAANIIS Far e GNSS AOF CRec. are SET N AN OEMAI Wy, A 1S 15 (ependent af 3 goos eMESKTY.
slirale. Now ernissil fonmutalions il lesct 1 e-uring o Ihe Hiestiolds.

“The Sontrol run (REF) s a version of -IRLAN 20 vithout any assimiation of AMSU-A or
uhSzat data. The Experiment is idsriica , except for the acked AMSU-A obssvations

overthe ice covered Aretc. We run +th 3 houry agsinilation orcle.

“The werifcation is performedt against the EVLGAM observaticn station set over Europs.

The sded AVSUA iorination over 9ea ice heve o slighly posiive mpac o1 e 48- | Untl now the surace emissiviy is calculated at each safellte “ootprint and used as a fixed value. One possble extension

Pour forasast in he fest period of Fabrum-y ard Harch 2005, Contrued work f going on | ol be 1o sa the erksiuty a2 a part of the contral varizble anc letthe assimilation system decice or ha optimal valLe.

10 tuna the model and mprove biss corecfion and gross aor chacke.
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Contact: Vibeke W. Thyness, Norwegian Meteo-ological Institute, oy Ty Ly e —, N
P.9.80x 43 Blindern, N-0313 OSLD, NORWAY. E-mail: vbek i R e mpac Sty e ot 6 005 -
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Emissivity values from Toudal

| AMSU-A channel | First year ice | Multi year ice |

1 0.971 0.874
2 0.970 0.829
3 .928 0.796
4 0.928 0.796
5 0.928 0.796
6 .928 0.796
7 .928 0.796
8 0.928 0.796
9 0.928 0.796
10 0.928 0.796
11 0.928 0.796
12 0.928 0.796
13 .928 0.796
14 0.928 0.796
15 0.913 0.744
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Comparison with constant emissivity, channel 2 Q}’\

amsu-a on noaa1b Nobs= 62402 NO EMIS model
R2A2=0.01 a0= 238.643 a1=0.037 mean diff= -30.396 , std= 18.809
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Comparison with constant emissivity, channel 5 @\
e msua on noasts Nobs= 62402 NO EMIS model bfl

o RA2=0.94 a0=16.857 a1=0.925 mean diff= 0.458 , std= 0.862
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Possble further developments on emissivities %
W,

« Further tuning and adjustment of emissivities using
background departure statistics

« Add regional/seasonal dependence to pure FY and MY
AMSU emissivities? U. Bremen dataset? Others?

« Emissivity in control variable?

« Feedback of obs departures?

« Correlations of emissivities between channels?
e Other ideas?
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Summary, further work

« Data assimilation system prepared
technically, impact studies show positive
Impact

« Channels with surface contribution to be
iIncluded

« Tuning of QC and obs error statistics to
be continued

« Further refinements of emissivity
formulation

« New impact studies to be performed as
the system is modified
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