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% warw.ncof gov.uk

= Met Office Wave Model
= Ocean WWave Modal Inlraduction
- Operational Corfigurations
— Wawve Modal Formulstion
- Wave Current Ineraction
= ‘arification

% wnvewd, ool gaw uk

Apphcations:

+Ship routing
- avaid high waves

= Maarshore waves
—Crastal EnginesaningFlooding

=Sweell prediction: Offshore
supgly and consbnictian
—Haavy-il bargas
—Cabile laying

*Hindcasi analysis
= Revisk speciic events

% www._nood. gov.uk

% WA N, GO, 1

Slobal |

n Model

«30km grid

4 day foracast (updaed
fwice daily)

*Forcing from hourly
10m Glooal NWP winds =g -
“Daily ice edge from
satellite data

+Dapth dependent group
wesacity

sRafraciion

+Hottam fricion

=areal circle burning i i #

=35km geid

=2 day forecas!
[updated twica daily)

=Faorcing from haurty
10m Global KWP winds

*Open boundaries from
global wave madel

*Sqon to be replaced L L
with 15em MAE

% weww el gorv, uk
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=12tm grid

* 2 day forecast (updated
for times daiky) “The wave energy spactrum
=5 day forecas! without

currents (updated wwice

daily] —Linear suparpasition of surface

pravity waves for & range of

«Forging frorm hourly LK frequency amd drection
NWP winds and time.

varying currents —Phase-averaged - no informetion

on individual crests and Irowghs

*Global model produces
boundary condiions

% wwnw . noof. gov.uk % woww. ncaf goav.auk

odel Formulation

—Operational wave model predicis tha offshore wave enargy

ceil 0GR PRSI, med{r sk 1LTR
spacinem via energy balanca aquation . - ;

# #

=\Wave anargy is specified for
aE i L

e / = s S 13 lagarithmically spaced
E _ﬂ-vE = Sur + 'i"m + -'-".a.'q. frequencies and 16
dractions at each gridpoint
=The wave model represents ihe sea state in terms of tha two-

dimensional energy spactrum E (f, &) —Wienve periods in the renge 3
secomds 1o 25 seconds are
+ Input = Wind forong, Enear and exponential groath represented

+ Transfer = Nonlinear wave-wave meractions
+ Dissipatian - pheramena such & wave breaking ard
]

—2™ Genaration wave modal — parsmeteriss tha non-inear
a

e wowwneaf gav.uk % L NGO GO, UK
i e

1A

2an Wave For

Basymetry plays an impartant rele in ha svoigon of ooean waves
l':lutletS SWH - 4 El’l.’)h’-lf = Good regresantaion of bathymetry is essental for realistic pradicions
— Significant wave height . y : ' "

—Wave peried {peak and  up
CroEsing) i

=Wawe direction (mean)

—Swall { windsea separation

- 2d specira Eif, B} culpul at
dasignated points

—1d spactra E(f) output at
avery gridpaint

Global Wave madel bathymeiry L% 'Wiatars Wava modal bathymatry

lene 21/10/1969

g werw. e od, gov, uk % www.noof.gov.uk
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Wave current interactions

Morth Atlante FOAM
12k Surface currents 0-100cmisec

- BEE

Marth AHars wave madel
with ocean model curenis

Damaonsirated impact of
currenis on the wave energy
specirum

Maticzable affect on s=a
staba and long-pariod swal

Refraction by curnent eddies,
lacal wava heighls increased
nor-ocal eftacts AleD seen

o aasl cosst North America

‘High resabtion global acaan
CUMmens Later

Wiave haight

Trtal ans b i 5590

v, NCOT, o ul

ithout currants)

for the petlarms

Thia Gl Stream currants
causad & maximum
increase of 1m {20%) in the
significant wave haight.

The largest changes are
wikhin the cument: no non-
local effacts

-1 ~aM-pl-gEEE A AR 1

Aceprding o Dysthe (2001} the bending » =| Ftamm
af wanves 3 by curens of varlicity [ is g
=
Higher frequency (short perod) L

waves ana benl mare by an eddy

% www noof.gov.uk

wwrw.ne ol goy,uk

Frequency Diversity

Op

wve NEal gow, ik

ﬁ . ' neol.gov.uk
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41001: 2-d mo

ﬁ ! 1 oo oiEaf gk

41001: 2-d model

H2

[EE L TP PN =

Borr e

¢ ¢ I
% e NSOl o ulk

wd bpoy infematicnal model comparison JULY 2004 NCOF

Wave height

] " e e b v v

vatory MCOF

Wiave beghl imesanes
Fibniany 2004

WAWVEMET HF RADAR

% ww, Neal g0y, uk

Wiave model valida

AT along track altimeter

Albirmater:

along-track wave | :
height, 10m
windspesd

=

3 Howernber 2004

mastam pacific 5o M

4 Nowember 5004
ganiral Packc S M

B
Pl e waves

A

S warw. ncof_goyw.ul

13




PRfas] B! G4 nid ) Ty e 1R

+ The Met Office runs thres operational ocean models
- Global, European, UK Waters
— Cutpud Wave Height, Periad and Direction
= 2nd Generation Spectral model
= Perfomms well, cosl-affective, Rexdble
- OM-shore waves
+ ‘arification an important part of the process
- Maniioning satallite and buoy data

% wanw.poof.gov.uk
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% wwrw.ncof.gov.uk

= NCOF ccean modelling activibes

ma I
- Shelf saas modeling
= Wave and surf-zane moedelling

% C TR

Jcean Modelling

Open ocean forecasting:
FOAM

Forecasting the open ocaan: the

+ Dperational real-tma
daep-ocean forecasling
syslam

= Daily analyses and
forecasts cut o & days

* Low resclution global o
high resclution nestad
configurations

= Redocatable ayslem
deployable in a faw weeks

LT
dala

+ Hindcast capability (back
o 1567

warw_nool. gov.uk

N

% www. ncefgov.uk

= Oocean model
= Zdevel, primitive equaticn model
= Game cade a5 used in Haday Centre climate modals
- [Rigid lid
— Kraus-Tumer + K-profile vertical mixing
= Simple adeeclive Lea-ice madel
- Flow Relaxation Scheme at open boundaries for nestad models

= Operational System
— Run dailty an 7 MEC 5X6 processors
- Responsibilty of cperational teams, 7-day operstor suppon
- Boundary dala provided o aperaBianal Shelf Seas madel
= Autamated verification system running at T+7 days

II-"_lr'I|IEIJ'Z-.|':|"Jr1!-'. TLry in IZ]FIE'H'.iI.'}FIH. AT

L e .
“‘l- W
T ol 1-:--»..--;..-1:.-.-% 14" Marih farfic

M - All configurations run daily in

operational suite

gl bt + Driven by & hourly surface fluxes

w4 endarciic * Assimilate both in situ and
satellite data

+ Data delivered 1o Navy each day

A% Visdernarean

S—

= W e e, o, 1k
e

]5 % wwwoncol.gov.uk
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AN FOAM configurations. assimilals & Ienproved saelite 55T data
fange of gaka Cuprent Sal=5T dater 0. 3000 chs dady

- Temparatee and salnify profies i e e
including Argo dosts A -

Satdliis altmelsr Sea Surface Height s t

- In =it and =alslie Sea Surfape
Temrparatwe
= b garsrabion of sabais B5T R 41
produrcis baing teeted ; _ it :
- Ban-ce conceniration

¥ iypa schema based on Analyss

Cormechion schame of Larent at &

{1991)

— D@ analysis partored et midnight
sark duy uzing atmenalions from the
prenus day
Analysis increments are nudged nlo
tha mcdal during the faliring 24 houra

B dirlac ASandc > 2.5 millaon obs daly

:1.“..-‘#,. i

g " :
L .

Yy

-

= Impact assasied in 4 Yo yoar hindcast

s Global model RMES erroes
— 19 Ginbal, 19 K. Abartic & Anctic ki o
145" W Atlantic configurations Ty -

— Assimilaiing T, 5 profiles and 55T - F
— Runs repeated wilh Arge dats # !
wathiheld |

+  Clear demonstratian of smpact of Arga

|
|
|
b
I — Ao
) " T
L / Mo g
| b A Iy
.ﬂf\_.a.{?f":f\.,." jes ! .
i Temparaiure Salnity

- =
Argo foat dsinbution Nowerbasr 2005

v Psal gav.uk

wwew ol gov, uk

= A aystan for ssdimilaling ses-ics concerdrabion data o FOAM has been
developad waih funding fram ESA
- Assimilation improves reprasentation of the ice, especially the ice adge

= A schama for the assmilalion of s walooty has ok Deen developsd which
Acapls the siredass on the ice 1o mateh absaratons
WAfith Assimilation

B Assimitation Grdded Chsarvations

by w(} 5 b #-.-a.;
hﬁé [ 1‘\. A ;

FOAM-HadDCC Surlaca Chigraphl

* Devefopment of apen ocean water
clarity capability
= Hadley Cantre Ocean Carbon Cycle
model (HadOCE) has baen couplad
with the FIAM sysham
— FOaM-HadDCC nnning &1 17, /37
and 119 rascluticn
— Agssassmant ol initial vaar-lang
Filegraions undenvay
—Dicaan colcur dala aseimilation
schemes [davalaped by MOCS)
rnpleranted and 1esting commencsd

| Corceniration mw.rbund.gnw Lk

=

MEMO i the Nucleus for European Modelling of the Cosan

— Ites an peean madedling framework that incledas an ocesn modal, sea-
ice: modal, and varicus paripharal software

MEMO will defver 5 unilled shelf saas | deap ocean model syslem
— Incrapsed afficiency fnough ffon focused on a gingle aysiem
— A stabe of the ar, wal structurad cocs Thaf is saEy 10 MEiINn
— Easiar colaboraton
= Calaboraie approach wil provide mare ragid development
+ ZSharter lead times for pul through of davalapmants to aperations

Creprall transition fo NEMO sxpacied to complata by 2008

+ Hindcast system set up
— 1427 Maor Alanic and Brclc configarstion

- Inbarfaces 1o MNP sunlacs Miees, data
easimilation s hirve, agan boundary daln

« faaeasmerd of hmdcast resuls underway

~ After § months ntegrakon fekds ane similar at
large scala b equivakent LI rus

- Eigniicant diferances al smalkr scaks

ilial ks of NEMD for shelf seas
- ‘nil@l best oonfiguration cowering UK shalt
Oeselapments delkered by Ewmpean parinars
within Marsaa niagraied Projact
* B-CoOnTinanE coTE kiked
o Euphc fres murtacs code tegied
- el stop s & basic Gdal sivedation

wrarw ncof govouk

=

16
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Sea surface temperature: OSTIA

. e D Arvarg.rsl_g!?"

Daily 1/20° plobal anabysis
using optimal inferpolation
Mear real ime

Using GHRSST-PF salalite
(microweve & IR} and in
ity data

Persislence based
anahyss

Inchudas satellite bias
comaction

Analysis resulls available

% warw neof, gov. ik

v nool. g ik

OETIA — NWP S5T
120 Jan 2005

Comparison with
athier analysas.

“eiobal RN Eror for CERTRE
Enp
;u:
Boa
®
e
o< Tifew:
| W‘h;l;:\-c :"h:é i;:'ll — Pt :Iici": Rnlll.h:lé‘sll‘: i
- =Sk i | St Adanko
Meiaransan R RS (K] A Beean prggr |+ PMS error less than 08K in
rdian R 5 (K] — donl fverage RMEIH] | all araas n Dac 08

% i rcal gav.uk
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Met Office Shelf Seas

Ecosytem Modelling
John Siddorn

Met Cfion, Exeter,
G5 May 2005

Contents

The Modelling Framework
Validation

Model dissemination
Developments

Cluestions

N

F‘O LC'_DMS

A o apnis Labecabory Cog

30 bavadinie madel
» Arakawa B grid, ybeid 5
+ Harizartal
Iepagraphy
ERSEM

Bulk Barmass Funs

EN‘]N U?Eh

= Subdivided into =

= Py nhglulgm
by Aumess of

andnates in verlical
achvecion

15, improving performance over sheep

.:m! i arg dasoribed
pugeuuwen 'um:l.-mw e =TT

o 'Duu-orwh Labpatary
== ——

“Elifopean Regional Seas Ecosysten Model
ERSEM

18
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Hedior C:f::imdihﬂ
POLCONE 1 8 5
lrizh Sea Wadel W

ECOSYSTEM MODEL oo
— PMLERSEM2004 tesaneie g Ml

alidation

- -"\-ﬁmhﬁ- ‘\'El'ﬂl-"l mrodel was nitaly valdaied by POL (HoR and James, 2001
Haoll, James and Jones, 2001)
= MRCS model physical cam;
{Hodt @l al, 2005 qualitate
* The Mat Ofice underliaheg vaidamn aGans 58
ajaingl GHRSST OSTIA S2T data

nd has als0 bean Il\llﬂ"j’ walidatad by POL
ared slalisticaly wsing & cosl
T o Met Buu-.-: and

Sichagicat M
= Longtesm dataseds at L4 and CEFAL SmakBuoy data
= Hislorical data from the Horth Sea progect (1983389

= Satelile comparisons of 22T, Chl and transparency being dona wiih PRI
ard ACE| (Franca|

= Continuous Plankion Recorder data wil be usad o axaming epacies
Compashon

£ o g A a1

: Met Buoy
gin and M

Cbs - back, MRCE wica - med, AT sfie - blus
TARCE kel — yallcw, AWM bad - ight bhue)

D Ll T "

Section G0N
Impraved shelf break and coen
ocean heat transport bt
Revised bathymetry at shalf !
break
s after 4

e, i‘Lﬂ " N TR A SR O | Oy TR

T,B o RUTRENTE
e CEFERSvanBuys
a2 i ; L L
A e =N
o ™y | i "
N v -
’ Sl B 1
P W e i
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ation

ite transparent

MRCS waters foo clear H".!;#!.‘. _ e MRCS
== aary bigoming? T
%é‘f’ﬂ A [" POLCOMS-
FEL ¢ B ERSEM data
0, b Nl £
L L i to users
[ ] BRSO iEF"- FRS,
SEPA, )
vig MCEIS
web pages

s g A

N

= Running sami-operatianally 8s 7 day
hindcast

« Hindcast avallabie fresly on web 5 85 Chiorophyll
comtourad maps &1 sutaca, 10 m, 51 m 2 day Forecast  Heost— Fest
and baticm and a8 eevaral road sacliang 20 My 2005 28 May 2005

W W e
= Faracast is pmsanu:.- beirg fested ang
mezthodology evaiuated 2day Forecast  Hcst = Fost

28 My 2005 20 May 2005
« WAl e ba 3 5 day forecast 5o0n &aT

_ - But significant differances
P AT A s ey L T

S especial around fronts and
boundaries!!

8 e v T

alaprman
a8l Data Assimilation

4. Developments
“‘Fuzzy Logic” approach ta HABs

PWL are developing Ensembse Kalman Filter data sssimilation systems for * Functiceal groug autput frorm ecosystem model - no species infarmation
ERSEM ta improve cul algal blasm prediction capability. + "Fuzzy logic” type approach. This combinas mformation from the
3 . hydrodynamic and acosystem madeds to provide risk maps of Boom
= Clhmatology - QCCUMance.
1 Mode! arrar 1 En#F ;
grivwth is - A hypothetical axample:
consfrained with i .
EnkF across all 1 B e L - Species & ig a dinoflageliale that is:
varlables d v
T - ™= e 1) toxic at bismass above 100 mg-Cim?
B Assimilation warks in hindoast #} hes maximum growth al 1590, and
mode with real data e = 20°C and = 10°C il
3 Only oocurs in brackish watars paseLL T
Example Ria de Vigo 1992 .y
i [T
" Aszsimilated data is chiorophyil
o Modal oulput data is nitraba, i : i *:
Alen gt gl Ann GEpphps 2000 ‘
Teimics it ol ol of Mati Stirres 006 i - T e e
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Cluestions?

21




PRl Jo e G4 Tmid ) e TR

AN OVERVIEW OF NUMERICAL
WEATHER PREDICTION AT THE MET
OFFICE

Chve Wison, Manager Masoscale Mods| Devsiopment & Dsgnostics

Introduction

Introduction

*The Met Office has had a 'Unified model’ since
early 1980s

»Same basic formulation is run for everything
from climate scale to convective scale

=Global and regional modeliing on 0-6 day
timescale
s Global model and developmemts in recant years
=LK masoscale modal, UK 4km
= Marth Atlantic-European model, African modsal
* Ensemble forecasts

P

Regional 12km

HEPS 2drsermbier, 24k
Global 40km
EPS 24mambes Sk

Model Formulation

PHYSICS

ieractive Cloud/Radistion Sdwads-
Skngo

DYNAMICS

Mo Fydrestatic fommskatarn

Sermi-Lagrangian advection
=Sermi-implicit lime imegration
*Harizontal staggaring : o grid
“\artical Staggening Chamey-
Firilips

*Haight Co-ardmate

*Raevised Levels transition from

tarrain following 1o hedght
faliowing

sreducad diffusion

*Mixed phase pracpitation wth pmgrosic
ioalwater

*Boundary Layes ravieed with non-lecs
mising v unsiable ondiions and animnmest

*Surface Exchangs - MOEEEZ

sComywaction ncuding a shallow comection
St and Comective Mot ranseeits

=Sub-Grid Cragraphy: daa based on
GLOAE 18m smoothed b remows grid-sooe
Ioeing

»MEC 5X6 Operabonal sinca Apsil 2004
= Twin 15 node system
~1.586 TFlop

# March 2005 Upgrade
= Additional 4 3X6 nodes
= Plus 16 node NEC 5X8
=4 08 TFlop

22
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Verification: comparisons of Weather Services

Operational Supercomputer Use

Northern Hemisphers:
3 day Surface Pressure Forecasts
Two computer halls for resilience 12month rolling average

= [A] SXE-M1G + SNE-MT5 | (B) SHE-M19
A single model restricied 1o 4 SX8 nodes (6 SXB nodes)

F Allows Paralel nnnng of Global and UK suites

= Reduced efficiency as processcr numbers noease
Planned User Alocations

= MWP Producton -15%

F MWE RAD -2

w Chmaie -58%

QT i

HWP Il

Global Model Developments

Global Model Developments — 3D-Va

Global Model Developments - ATOVS

s|ntroduced in 18999 sIntreduced with 30-Var in 1999
=Maore flexible, portable and maintainable code *Replaced 1-d TOVS retrievals
=Easier to introduce new observation types =Comprises AMSU-A and AMSU-B data on

NOAA-15 (and later satellites)
=Staging post for moving to 4D-Var
=Forecast accuracy increased 20% in southern
s Trial indicated forecast improvement, hemisphere and 5% in northemn hemisphere
particularly in tropics and southern hemisphere
»Tropical cyclone forecast tracks improved

S g Fage 8 R

23
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slobal Model Developments — New Dynamics

. 4 o + o % =4 s

= Percentage reduction in RMS MSLP forecast emors

= | aft: Mortharn hemisphere

= Right: Southem hemisphens

= Direct radiance assimilation implemented a few
manths lates

£ Zrewm canegen

=Dynamics changes

* Mon-hydrostatic model with haight as the verical
co-ordinate

= Chamey-Philips grid staggering in the vertical
{patential temperature i2 on the same levels as the
vertical velocity}

= C grid staggering in the horizontal (u-component i
east-west stagoered from temperatures and v-
componant nortb-sowth staggered)

= Semi-Lagrangian advection schams

= Semi-implicit time scheme

.

bal Model Developments = b

*Physics changes

= Edwardz-Slingo radiation scheme with nan-
spherical ice spectral files

=Large scale precipitation with prognostic ice
mscrophysics

sVertical gradient area large-scale cloud schame.

= Convection with CAPE clesurs, mamentum
transports and convactive anvils

bal Model Developments - M

ew Dynamics

DT

*Physics changes - continued

= Boundary-layer scheme which iz nondocal in
unstable regimes

= Gravity-wave drag scheme which includes flow
blocking

= GLOBE crography dataset

*MOSES (Met Office Surface Exchange Scheme)
surface hydrology and sail model scheme

* Non-sequential physics coupling

Morthern hamisohens 24-
haur RMS MELP ferecast
arors

Hera: Diynamics i daghed
ire

=Hiartham hemsphers mproved mone than southem hemispheng
sRaducad wind bigsas

sBanar handing of aleems

Rl IraposphEnc wanm Dias worss

_:_llm_rgmmd Summsar 2012 o

Sr wmaly

~ Cpaationd |
= Hiw Chimrn s |

./ M & 2.
«Spin dowr oF Iropical cyclanes sliminaiad
~Track lorecasts improed by ~5%

24
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Global Model Developments - AIRS

= Atmosphenc Infrared Sounder (AIRS)

* New generation of high-5 al-resolution infrared
sounders mounted on polar-orbiting satellites

= Many more channels (=50 used)
= New method of data receipt (imeliness)

= More accurate radiative frarsfer model (ECMWFMF
collabaration)

= More use of data over land
=Introduced May 2004

Global Model Developments - AIRS

RMS ermors for T+24 500hPa height
Left: northarn hemisphere, right: southern hemizsphens
Blua: satefiite upgrade

L o cEanymiion

= Minimise ‘guess' state's departure from obsarvations
and from background at T-3

= =50 iterations needad, so computationally costly

* Introduced Octobar 2004

i | Previcus
= i forecast

Previous
forecast

Comrected
forecast

g 12 UTC 15UTC Time
Assimilation Window

50 terations needed. =0 campulationaly casiy %

Global Model Developments — 4D-Var

o

» Nartham hemsphane 500 hFa haight RS ermar during trsl
* Left: T+24. Right: T=48

= Redd: 30-var oonirol Blue: 40-var tial

# Much baiter i of cbaervalions o background

» Improvemants pamcularty in sharm irack regiorns and on occasions whan
BITOS Were lage

# i g Page

Global Model Developments — HadGEM1 Physics

=Introduced early 2005 inte global model
*Bring into ling with Climate model physics
= Mew Boundary layer scheme
= M ricrophysics
* Increasa Saharan abedos
= CAPE closure — reduction in tmescale

s [mprovements seen in the model’s tropical circulation

o S

25
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Global Model Developme|

= Atmospheric motion vectors / cloud track
winds used for many years

=Geostationary satellites cannot see high
latitudes

=AMV production now possible from MODIS
instruments on Temra and Agua satellites

sintroduced in early 2005

E-Zrmm g a4

T" ‘m . = =
— e o

it i
o, B A -
i .

= Farecast ermor growth for a trial case = 500 hPa winds
=Left control. Reght trial with MODIS data

anﬂmufuud:ﬂ:-__:m,llhﬁ. lﬁNFﬂlﬂ.ll"m

‘-‘»Eém e ¢#M$ﬂ#ax;ﬁ

f‘%ﬁ 'Qﬁd;':-ﬁll'ﬂ#
WG (30N T2 WM SOW 3§ ME BIE B THE 15 1B
o COEEY LOES1E o HelosatT Mot MTSAT-R
7 {5 1358 TH) To86 | 5% 133 4% (43
Tara et Ay
Soal nrent L

s|mplemented December 2005

=Horizontal
#5625 * x 0.375" (~40km over UK)
=48% increase in horizontal

\ertical
*38 to 50 levels
=host axtra levels in stratosphers
='Lid' raised from 3%km to 83km

Enhanced Resolution Global Model
H2Z1& 3EL BEI0 SOL
EE T T s ot RO E 4 (E] a1
M5} HE1
Rreoition: Middat -#0um =4l bk
Eoutor 3 5m a3km
T-'"wa 20 i 15 min

Global Model Developments — Resolution increase

& wed fil 1o observalions in 40-ar (parficuarly sirsfosphens
HWDVS] (P ¥ ph

= [rmgroved shor-rangs forecasis

= Raduced wind bigses in exira-tropecs

= Imgroved stratasphera

= Increased hevels of eddy kinedic anergy

= Daepar rapical cyclones

= Imgproved tropics — MSLP, 850 winds, precipitatian

= Mare rapid esvar growih

= Mixed signal for tropscal winds.

. aoa'.ljmam hamisghera parformance v. obsarvalions poorer in one

& Comart g
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Global Model Dew

Glabal Model Developments — The Future

i _ Cwn =March 2006
A = Convection and boundary layer scheme changes
= _ = Optimisation of use of AIRS data (which had to be
= o - temporarly removed in Decamber 2005)

- *70 levels in 2007
*MetOp satellite

Harthem Hemisphare T+24 wind speed bias (lef) and RMS emor (right) =Launch July 2006
Red: Old resolution. Blue: Mew resolution

Global Model Develo, pr‘l n—-r‘|1 : Thr.- FuTrJrf

Data Assimilation Developments

hetCp Globad 4DVAR operational: Octobar 2004
s Regonal 40%AR operational: March 2006
= Additional ATOWVS P
= Infrared Afmospheric Sounding Inferferometer {1451} More usa of salelie data

#=300 channelz will be used c.f <50 far AIRS
= Radic Occultation

= Refracton of radio signals
betwean MatOp and GPS
satallitas — prassura
temparature
"ASCAT

= Twin swatha scattarameater

Batter incremantal physics
Azsimilasion of Cloud and Precipitation chsarvations
Surface Anslyses
Globial 1,6m ternperatura and humidity analysis == updaling of
s0il moisture estimatas: Inroduced Seplember 2005
IGEF vegataton deta used in &l configurations
Mext steps.

Improved representalions of me-varying surface fiekds, such
A% SO0 CoveEr

LK Mesoscale Model
=Current oparational mesoscale
12km 38 levsls gt e ‘{'J ;
= 4km version of model (whole UK o ll‘_L ﬂ\
e sl i domain) also now run routinely il o
Limited area & Fine scale - 30.Var, 38 leve (1o e Increased fo 317 (edl
. . P \
Model Configurations i M e ek A
schame {allows much explcil T b /15_
carvection) L B Tt
= Pragrastic rain (alows advaction) el il
= High resolution tral modal .-..--.::
includes 12km, 4km and 1km \
riestacd | W
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UK Verification Scores Morth Atlantic-European Model
e = 1 2km resolution .t : S L 4 %
(0.41° x 0.117) M PR
I —— K i 4 |
= 35-hour forecast S : {I

= Alm to produce better
forecasts for MW Europe -

TR Lo O W T o, ST _] = Will replace 12km UK
En ) ! ' : ] masoscale modal when
]
1

rerformance matched

= Change to 4D-Var in March 2006 has provided major
improvernent

in rate & MSLP

1 e R vy B R

|
|
i
f
-

P e s et e s B b

[ — v, [ ——
= 10m wind arrors, UK area
=Left mean spead. Right: RMS vector wind
=Green: global. Blue: UK mesoscale.
*Red: 20km MAE. Yellow: 12km NAE

@

Ensemble Forecasting

=Wew venture for the Met Office
Suppedt hirsugh Volurdary

Eﬂmum Prgramme: =Complement ECMWF 3-10 day ensembles
;'-‘wbw?_mawfﬂbh sEmphasis on short range (0-3 days), high
{pazsword) ‘resolution regional capability
+Aim 1o gve African NMSs
sen A btk »Global ensemble run fo provide LBCs

= Ginbal

= 50km, 24 members, 72 hours, 4D-Var

*Regional
= 24km, 24 members, 36 houwrs, start from & hour
global forecast
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Ensemble Forecasting

[ |
=12-hour forecast probability of 6-hour precipitation
total exceeding 10mm

8 s ot i b

Ensemble Forecasting

*Box and whisker plot
{meteogram) for cloud,
precipitation, wind speed,
temperature

s\Whisker — full range of s
ensemble members '

=Box — inter-guartile range |

Earem g

Summary

Summary

*Global model
= Cantinuous work on upgrades
=New satellite data (ATOWVS, AIRS, 1451, AbMVs)
= New data assimilation systems {3D-Var, 4D-Van)
= Maw scence (physics, dynamics)
= Higher resolution

=Other configurations
#12km, 4km, Tkm mescecake models
= Marth Aflantic-European mode
= Relocatable regicnal modets
s Ensambbes

The End
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