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Initial perturbations In
MetOffica regional system

° GlObaI T+3hr ensemble Global EPS IC perturbo’uons mterpoloted)
member forecasts are o

Interpolated to the regional o S % 3
domain '
- i

* The difference between the
perturbed members and the
control at regional scale are
stored in a perturbation file

 These are added at the start
of the regional forecast
which is initialised from a
regional 4dvar analysis

« Example of surface
temperature perturbation
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SST Perturbations

Initial SST perturbation 00Z 23/01/2011
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Impact of SSTs (1)
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Impacts of SSTs (2)

Met Office
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SMC Perturbations

Met Office

SMC initial spread kg.m™ (no cycling)
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Impact of soil-moisture (1)

Met Office

e Large increase
iIn SMC from
0.2mm to
1.5mm at short-
lead times (6hr)

* Increase In
spread still
large at 24-
hours lead time

* Increased
spread of SMC
extends to soll
level 2 after
about 5 days
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Impact of soil-moisture (2)

Met Office
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--- LST Initial Perturbations ---
Using random pattern modulated by

Met Office orographic standard deviation
Generate LST |
pe.rturbations LST IC perturbations example

using:

e random pattern
(Gaussian ~100km
decorrelation
lengthscale);

50N

e modulated by
orography standard
deviation;

45N

40N

* hilly terrain has
larger perturbations |

ADD to interpolated
perturbations
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--- LST Initial Perturbations ---

Using random pattern modulated by
Met Office orographic standard deviation

Results for period: e e i‘(i“} e
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--- LST2 Initial Perturbations ---

Inflating interpolated perturbations using
Met Office orographic standard deviation

Method 2 for LST
perturbations:

LST IC perturbations (Glob—perts x orog ¢)

e start with
Interpolated
perturbations as
before;

 Inflate
perturbations using
orography standard
deviation ~
(0.5°C/100m);

45N

35N 1

 hilly terrain has
higher inflation
values

30K
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--- LST2 Initial Perturbations ---

Inflating interpolated perturbations using

Met Office orographic standard deviation
ReSU|tS for perIOd Coses: —— SST_Cld_Perts24 —— SST_LST_Cld_Perts24
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does still decay
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has a smoother
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* Results suggest
sensitivity to global
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Impact of Cloud-perturbations

Met Office
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* No significant impact on 00—
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Cloud Perturbation Case Study::
03Z 26 Dec 2010 (surfc temp)

Met Office

Sfe Temp Spread (Domain)

ez 12 162 bz [=iF 1= 182 QUE Q42 1z
ZIEIIIIJ]EUQ TIBEC TBOET

Sfc Temp difference (Domain)

a.01
| M
—U.U]n
52 1E 182 1y 04z 1% 181 [lrry 082 12
JE0EC ZIBET ZRDEC
0
Sfc Temp difference (England)
0%
| Nm
-0 Ly 12 162 oz vy 1% 182 QL Ll 17
260EG TIBET ZRDES
200
4EH b .
. Sfe Temp difference (Exeter)
15
45K
e . /f A
J8H ’_/ -2 0 S SLF LT SRS PP J
St
41 28 Jouw ZEM 20w 154 10 al q EE 1€ 15E 20E
forecqast lead = & hours s
[ L 1 | - e ' L3 o EH T I e [T 1z
—0.5-0.4—0.5-0.25 0.2 0.1 5-0, —0.050.0080550.05 0.1 B.15 0.2 0.25 0.3 0.4 0.5 e forecast lead—time

© Crown copyright Met Office



Cloud Perturbation Case Study::
03Z 26 Dec 2010 (low cloud)

Met Office

Low Cloud Spread (Domain)
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Cloud Perturbation Case Study::
03Z 26 Dec 2010 (high cloud)

Met Office
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- JJA average 4d-Var analysis

verommee INCrements to 9,
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<7~ Summary and Discussion

 Regional ensemble system appears to be
highly sensitive to changes in the global system

* Regional fields need to correspond to LBCs
(limit on stochastic physics in LAMSs?)

o SSTs provide useful increase In spread

e LSTs, SMC and Cloud perturbations show
modest increase in spread

e SMC does show benefit to reduce RMSE of EM

* Cloud condensate perturbations can have
Important local impacts
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