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MOGREPS-UK Configuration

Met Office

2.2km resolution

75sec time-step
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12-member ensemble

Run to T+36h at 03/ 09/
15/ 217

Nested in 32km
MOGREPS-G

Based on 1.5km UKV
physics

« Explicit deep conv
e Param GWD
» 1D BL turbulence

4 x4 km

4% 22Km

g Transition

zone
/

A= 4x22km
A
s

|

4 x4 km



Olympics Product Demonstration

Met Office

MOGREPS-UK ran
routinely during the
London 2012 Summer
Olympic Games

Specialised forecast
products were provided
for various outdoor
games venues

 Head/tail and cross
winds for rowing

» Wind-roses for sailing

Feedback from games
forecasters and users
was overwhelmingly
positive

UK Ensemble Demonstration Forecast
324379 WEYMOQUTH AND PORTLAND
MetOffice DATE: 03Z 26 August 2012 LAT: SO.6°N LON: 2.5°W

T+ 31
N 11:00 BST 27 August 2012

Key for wind direction & speed on windrose:
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MOGREPS-UK :: Heavy rain Forecasts

Met Office Excellent guidance on heavy rain in Wales (150mm/24h)

MOGREPS-UK prob. of exceeding 20 mm accum.

Radar 24 hr Accumulation, starting 08Z 08/06/12
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MOGREPS-UK :: Show Forecasts

Met Office * Ability to produce forecast guidance
with fine spatial detail and intense
precipitation rates (2-4cm/hour)

e Useful to add confidence and detall
to national warning service val
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Resolution of driving model

Met Office

« MOGREPS-UK was driven by MOGREPS-R (18km) until
Jan 2013

e Upgraded to run directly from MOGREPS-G (32km)

« Alternative was to run MOGREPS-G (40km) and
MOGREPS-EU (12km), but maintenance concerns and
verification scores pointed to a single nesting strategy

Driving MOGREPS-G (60km) + | MOGREPS-G MOGREPS-G (40km) +
model MOGREPS-R (18km) (32km) MOGREPS-EU (12km)
CPU cost | 20min — 3 nodes 30min — 6 nodes [ 20min — 6 nodes +
(IBM P7) 30min — 1 node 10min — 6 nodes

Age of T+9h T+3h T+9h

LBC




Resolution of driving model

Met Office
- Mean Sea Level Pressure (Pa): Surface Obs

 Lower RMSE In eanes o A SO 45 2012 162

MSLP When drlven Coses: —— MOGREPS—UK—-EG-12 —— MOGREPS-UK—-EY—12 MOGREPS—R

Stats: 4——+ EM-Obs RMS Error . - —x FC(j)~EM Ensemble Spread

from 32km global 160

model than 18km 140

regional model .

. MOGREPS'R (18km) 100
verification scores for

MSLP poorer than ;
global model (since °
model is tuned for ol
surface weather

parameters)
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Resolution of driving model

Temperature %elvm ot Station Height: Surface Obs
lock 03 station list
Meaned from 1/2/2012 007 to 29/2/2012 212
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Impact of driving model:

Met Office

Summary

* Direct nesting of MOGREPS-UK in MOGREPS-
G (32km) is chosen over a 2-tiered nesting
strategy with MOGREPS-R:

© Crown copyright Met Office

Verification scores are improved for all parameters
(except T2m)

LBCs used are from a more recent global run (6h)

Equivalent computer resource cost
[40km global + 12km regional == 32km global]

Need to maintain only two model
configurations/suites instead of three

Spin-up and model stability do not appear to be a
problem



Initialising MOGREPS-UK

Met Office

Direct downscaling

* Interpolate global model

Cycle initial conditions

e Only update LBCs

e Merge in new LBCs over 1-hour

Add large-scale perturbations to global control

* Interpolate global control ensemble member

Add large-scale perturbations to UKV analysis

* Interpolate 1.5km UKV analysis



Initialisation: Delta-MSLP

MetOffice . \jith cycled Initial Conditions (ICs) the change in LBCs from
the new driving model cycle must be merged carefully

* Inconsistency between Initial Conditions and LBCs
generates gravity waves that radiate in from the boundary

Cycled IC : Merged LBCs Cycled IC : LBC inconsistency
Delta MSLP (hPa) at timestep 1 (Lead 2.5ming) Delta MSLP (hPa) at timestep 1 (Lead: 2.5mins)
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Met Office

Initialisation :: Delta-MSLP
Timestep 1

Downscaled

Delta MSLP (hPa) at timestep 1 (Lead: 2.5mins)

£ Q:;

N

aw /%2

" y

- g
It T 4 &

§ §

2 8 FEEE§

L/S Perts + DScl-CTL

Delta MSLP (hPa) at timestep 1 (Lead: 2.5mins)
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Met Office

Initialisation :: Delta-MSLP

Timestep 2

Downscaled

Delta MSLP (hPa) at timestep 2 (Lead: 3.75mins)
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Met Office

Initialisation :: Delta-MSLP

Timestep 3

Downscaled

Delta MSLP (hPa) at timestep 3 (Lead: 5Smins)

L/S Perts + DScl-CTL

Delta MSLP (hPa) at timestep 3 (Lead: 5Smins)

Cycled IC

Delta MSLP (hPa) at timestep 3 (Lead: 5Smins)
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Initialisation :: Delta-MSLP
Sl Timestep 4

Downscaled Cycled IC

Delta MSLP (hPa) at timestep 4 (Lead: B.25mins) Delta MSLP (hPa) at timestep 4 (Lead: 8.25mina)
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Met Office

nitialisation :: Delta-MSLP
Timestep 11

Downscaled

Delta MSLP (hPa) at timestep 11 (Lead: 15mins)
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Initialisation :: Delta-MSLP
Timestep 71

Met Office

Downscaled

Delta MSLP (hPa) at timestep 71 (Lead: 90mins)
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Initialisation :: Delta-MSLP
Domain ave time-series

Met Office
« Cycling initial . Domain—average abs(é—mslp)
conditions has
smallest initial shock 5 e
. —_— ¢ UKWHLSPert
» Adding large-scale % R
perturbations to IC
derived from high-res g
analysis (UKV) 5.
results in smoother =
forecast evolution .
« Most initialisation ;
schemes induce
time-step oscillations ; Ly g
time o 24 44 72 96 120 — 144
time—steps (75sec) :: (window ~ 3haurs)
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Initialisation
Met Office

e MSLP is over-spread for
all initialisation methods

* Cycling ICs does have
best spread for T2m but
this increases RMSE of
the ensemble mean

« Adding large-scale
perturbations to
downscaled control
member has highest
errors (and least spread
for T2m)

© Crown copyright Met Office

Coses:

Coses:

Verification
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Initialisation :: MOGREPS-R

Met Office

) Earller reSU|tS for Equalized OnfE&ggéEgii&gﬁG%é%;/@géj:ch?i(jeid?i:eogzs/g/zo11 187
MOGREPS-R (18km) Coses: +—+ LSPerts+NAE_Analysis % -x Downscale_Global
showed that adding large- 20 ' |

scale perturbations to an
interpolated NAE (12km)
analysis was significantly
more skilful than pure
downscaling:

w

nce from "LSPerts+NAE_Analysis"
o

EM-0Obs Speed RMS Error
re

» 10-15% difference in

% Diff
o
— e
I
'

RMSE
e This is partly attributed to ° : . @ g ,2
. . Forecas t Range (hours )
different model physics |
between MOGREPS-G 90% error bars calculated using Monte Carlo method

and MOGREPS-R
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Initialisation :: Visibility Forecasts

 Insufficient spread in visibility :: for this case the

Met Office

Visibility observation/2013/01/10,/007

% vis<50 m

50 m< vis< 100 m
100 m< vis< 200 m

1 km< vis< 5 km

vis> 10 km
No visibility data

© Crown copyright Met Office

Visibility (m)

foggiest member is still not foggy enough.
* Cycling initial conditions improves this case.
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= Initialisation :: Visibility Forecasts

—~ 4 « Stochastic physics (Random Parameters) is being
Met Office tested to improve ensemble spread for visibility
* Mixing length — affects wind turning and BL depth

Observations  Stability function — similar effect to mixing length above

Visibility observation/2012/12/11 /142

» Entrainment rate — mixing in dry air from above

100 m< vis< 200 m
b % o

%. vis<50 m
T om0 ‘ Control \ New Params

1 km< vig< 5 km

vis> 10 km

No visibility data
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<7 Summary and Discussion

e Variable resolution LAM grid allows successful
nesting of 2.2km directly into 32km global

 Verification results support direct nesting of
convective-permitting LAM in global (rather than
two-step nesting via regional model)

 Performance of LAM is highly sensitive to initial
conditions and their balance with LBCs

« MOGREPS-UK has demonstrated good value
for various forecast products, such as warnings
of high-impact weather events

© Crown copyright Met Office



Thank-you \/

any questions...
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