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MOGREPS short-range ensemble forecasting
and
the PREVIEW Windstorms Project

Ken Mylne

Thanks to all those who have contributed to both projects.



Outline

*MOGREPS

= System outline
* Product examples
= Verification

“PREVIEW Windstorms
= The same!
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MOGREPS - The Met Office short-range ensemble ﬁ'

» 24-member ensemble designed
for short-range forecasting

=Regional ensemble over N. Atlantic
and Europe (NAE) (24km resolution,
38 levels) to T+54

»Global ensemble (~90km resolution,
38 levels) to T+72

= Also runs to 15 days at ECMWF
for THORPEX

*ETKF for initial condition perts
»Stochastic physics

*Global run at 0Z and 12Z. Regional
run at 6Z & 187

NAE

MOGREPS has successfully completed a
1-year Operational Trial. Planned to
become operational by March 2008.
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MOGREPS System diagram

MOGREPS Post-Processing System

! !

Chart Site-specific
Products Database (FSSSI)

Global Global Hi-res NAE NAE Hi-res
Analysis > | forecast Analysis — | forecast

i Global ETKF Global MOGREPS NAE — :

| with 15-day f/c (run at ETKF !

. | localisation ECMWEF) 1 :

i Global Boundary NAE :

. | MOGREPS [—*| conditions for » MOGREPS = |

| Forecast NAE MOGREPS Forecast |

; ] l l ;
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DT 187 on 30
T+36h VT 067 on 01/11/2005

Member 3 i Mamber &
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Products — Probability charts

MOGREPS (Reg]onog Probubilig% map_for 6HourPreciP > 5.0mm
DT 187 on 27/02/ Qo7 VT O on 28/02 /2007 ead. time OB6h
(Ensemble Mean PMSL plotted as faint background)
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Products — Probability charts

MOGREPS ( Regmnog Probub|l| map_for 6HourPrec|P > 2.0mm
DT ’IBZ on 27/02/2007 on 02/03/2007 ead time 54h
Fnsemble Meon PMSI_ plotted as faint bocquoun
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MOGREPS Site-specific forecasts

= Fan chart — can mix
MOGREPS and
ECMWEF data

YESTERDAY | TODAY | TOMORROW THURSDAY . FRIDAY | SATURDAY

20 ! ! 20
I I
15 15
5 10 10
5]
I
0 — : o
-3 | ; : ; 1 ; L 1 =5
MON TUE WED THU FRI SAT
7 MAR B MAR 9 MAR 10 MAR 11 MAR 12 MAR
——observed temperature _— um?a - 12’.!'1,5“.".-1';‘.'.?:
——aeaxpected temperature will fall In Inner range will fall In
5 times out of 10 outer range
9 times ouf of 10
W

= Kalman filter MOS is being
implemented for MOGREPS
forecasts
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MOGREPS Global EPS Meteogram

EXETER HQ SITE (99085) 50.7°N 3.5°W
RAW - EPS Forecasts : 20 May 2006 00 UTC

Total Precipitation {mm/8 hr)

Wil ™

MOGREPS European EPS Meteogram

EXETER HQ SITE (99085) 50.7°N 3.5"W
RAW - EPS Forecasts : 20 May 2006 6 UTC

Total Precipitation (mmi& hr) _
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Hurricane Katrina

g"— Tropical cyclone products from the experimental MOGREPS 15-day ensemble
m @ British Crown Copynght

KATRIMA : DT 00Z 26,/08,/2005
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g"’ Tropical cyclone products from the experimental MOGREPS 15-day ensemble

m @ Brtish Crown Copynght

KATRINA : DT 12Z 26,/08/2005
o} Ensemble forecast trocks b) Sirike probabilities

KATRINA : DT 00Z on 26,/08/2005
b} Sirike probabilities

KATRINA : DT 12Z on 26,/08/2005
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Probability that KATRINA will pass within 120km radius during the next 120 hours
tracks: black=OPER, green=CTAL, blue=EPS numbers: cbserved positions at t+.h

g

3

100°W

Symbole pletted

5 AM EDT Friday

Probability that KATRIN
tracks: black=OPER, gre|

— e

3

Hurricane Katrina
August 26, 2005

HWS TPCHational Hurricane Center
Advisory 11
Current Center Location 25.3 H 815 W
M Sustained Wind 75 mph
Current bovement W at 5 mph

® Currem Center Location

& Forecast Center Positions

H Sustained wind = 73 mph

., Potential Day 1-3 Track Area
mmm fropical Storm Waming
Tropical Storm Watch

Approx. Distance Bcale uz:at.ut.o Hiles }
Ll

100°W — oW
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Symbalé plotted every 12 houre
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Cyclone database & New Year's Eve storm Z==
e

Diminutive Frontal wave
2d Front (o wave Frontal wave cycione ﬁ%%%% T-bone Maturecyclon%

N VRARIRG | /A Lgﬁ

Diminutive wave '

Interactive clickable
maps allow the user
to select a feature Iin
the control analysis...

I Control analysis 0Z 30/12/06

» Tracking scheme uses a combination of forward and backward tracking. It uses extrapolation and 500hPa
steering wind to estimate positions, and matches features based on separation distance, type and thickness



= Clicking on a feature brings up feature-specific tracks from each ensemble member
and matching plumes of intensity measures to identify the potential for high-impact weather

Dota time 20061230 0

MOGREPS-15
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This storm tracked across
Scotland, with gusts up to
100mph, leading to the
high-profile cancellation
of New Year's Eve
celebrations and loss of
power to 1000s of homes
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» The cyclone database objectively identifies fronts and cyclonic features in the extra-tropics

_DT: 067 Fri 21;"09;’200? VT DDE Mon 24—;’[]9;"20[]? lead JL|rms ?Eh
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Model weights in the multimadel

(overaged aver plot area)
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= Surge elevation

Mean and spread
= Probability of

Surge elevation > 1.0m
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ot Nov 2007 —Biggest North Sea surge since 1953 ""
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ot Nov 2007 —Biggest North Sea surge since 1953 ""
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ot Nov 2007 —Biggest North Sea surge since 1953 ""
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ot Nov 2007 —Biggest North Sea surge since 1953 ""
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ot Nov 2007 —Biggest North Sea surge since 1953 ""
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MOGREPS Verification



Reliability diagram for surface temperature  ZZ=

s

temperature > 10 deg C at [+350

u Rellablllty II O - _l“'l 100006
diagram for [ & 1000y
Temp>10C o 0B[E oy
8_ L Forecast probability
. (D I 3
= /9 sites UK & < 0.6f 2
Europe =]
8 L
£ 0.4r 7
=6 Nov 2006 — s
28 Feb 2007 < : :
0.2 **NAE ensemble
[ +—+Global ensemble
b/ o FEC ensemble
O0% .
0.0 0.2 0.4 0.6 0.8 1.0

Forecast probability
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6hr precip > 0.3mm against gridded analysis

Verification against Analysis for Reduced old NAE Madel ar

Reliability and Sharpness
UK—EY T+36 Forecast 6hr Precip Accumulation {mm) GE 0.3mm
1.07 T T T T T T -
6000

0.8 —
c 0.6 —
g 4000
] 3
g 4
= 2
e e
K o
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g H
7] ®
< 04—

2040
0.2 —."
0.0'. F I T T s
0.0 Q.2 0.4 0.¢ 0.8 1.0

Forecast Probability
ea (up 1o June 07, 1.0 deg grid — NAE EPS medel area (area
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mean methed)

*Reliability and sharpness
diagram for T+36 forecast.

*6h precip > 0.3mm
Verification against Nimrod

Analysis over the UK at 1.0
degree resolution.
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Reliability and Sharpness
UK—EY T+36 Forecast 6hr Precip Accumulation {mm) GE 5.0mm
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*Reliability and sharpness
diagram for T+36 forecast.

*6h precip > 5mm
Verification against Nimrod

Analysis over the UK at 1.0
degree resolution.
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6hr precip 25mm against gridded analysis =

s

Reliability and Sharpness
UK—EY T+36 Forecast 24hr Precip Accumulation {(mm) GE 25.0mm

*Reliability and sharpness
diagram for T+36 forecast.

*6h precip > 5mm

*Verification against Nimrod
Analysis over the UK at 1.0
degree resolution.
0%0_._J__._ ﬁ_é#.i.....‘...d.h.r..‘....‘. e .d'\.e......l.. 1.62‘1@ qutic.ﬂ.‘...{.g

Forecast Probability
Verification against Analysis for Reduced Mesoscale Medel area, 1.0 deg grid — NAE EPS model area {area mean me
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Wind speed at least gale force 8

Reliability and Sharpness
UK—EY T+36 Forecast Wind (Knts) at Statien Height GE 35Knts

*Reliability and sharpness
o] diagram for T+36 forecast.

1.0x10°

e10m Wind > F8

8.0x10*

Jaguiny

*Verification against surface
, obs over UK and Europe.
1 Jan 06 — 28 Feb 07

7 B.OX%1 0

oD 4

o
[}

2.0x10°

0O i Lt gy N0 EBSOIGHRR
0.0 0.2 0.4 0.6 0.8 1.0

orecast Pr
Verification against Surface Obs for Reduced old NAE Model area {up te June 07), Model grid
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Reliability and Sharpness
UK—EY T+36 Forecast Wind (Knts) at Staticn Height GE 41Knts
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Verification against Surface Obs for Reduced old NAE Model area {up te June 07), Medel grid
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*Reliability and sharpness
diagram for T+36 forecast.

*10m Wind > F9
*Verification against surface

obs over UK and Europe.
1 Jan 06 — 28 Feb 07
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Wind speed at least storm force 10

Reliability and Sharpness

UK—EY T+36 Forecast Wind (Knts) at Staticn Height GE 48Knts : .Reliability and Sharpness
- diagram for T+36 forecast.

-10m Wind > F10
VVerification against surface
obs over UK and Europe.

1 Jan 06 — 28 Feb 07

0.005 L 1 | 1 1 1 | I | | | I L L Mo resolytion | a

0.0 0.2 0.4 0.6 0.8 1.0
Forecast Probahility

Verification against Surface Obs for Reduced old NAE Model area {up te June 07), Medel grid
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Spread-skill relationship — wind speed

= Spread-skill for wind- ‘
speed binned into A
equal population bins ¢
by spread
= Skill corrected for
observation error 0

*Blue - MOGREPS *

= Pink — No Skill
= Green — Perfect

RMSE (ms™)
o = N
ol o o

o
o
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+ MOGREPS

4 & No skill

+ Perfect Spread

Grad = 0.93

Grad = 0.59

Average Standard Dewviation (ms™)

=
a1
I

¢ MOGREPS
« No Skill
¢ Perfect Spread

Grad = 0.98

o
o

0.5 1.0

1.5

2.5

Average Standard Deviation (ms™)

3.0

DJF

JJA
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EURORISK PREVIEW Windstorms
Overview



Overview - Windstorms

= Windstorms cause a large percentage of the weather-related
damage each year

* The windstorms service offers a regularly updated forecast of
wind strengths and directions and puts it into context of wind
storms events of the past 40 years.

= Visual overview of the chance of windstorms at sites across
Europe using latest multi-model high resolution ensemble
forecasts.

= Historical analysis gives users information on the strength and
direction of previous windstorm events at each site.
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Overview — the plan

Ensemble Forecasts

PEACE (MeteoFrance)
SRNWP-PEPS (DWD)
LAMEPS (Met.no)
ECMWF EPS (ECMWEF)

MOGREPS ( Met Office
UK)

COSMO-LEPS

© Crown copyright 2007

Kalman Filter

ﬁ Windstorm

TN Forecast Products
]

:> Database <%>

(Met Office UK)

Windstorm Risk

v .
Mapping Products

1r

Wind Gust Calculation

(Meteo-France)

Website

(Met Office UK)

Hazard Mapping
Data
(SMHI)
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Overview — Ensembles

Medium-Range Ensembles used for Days 3-5

*(i) ECMWF EPS

(i) COSMO-LEPS
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Overview — Ensembles

*(i) MOGREPS NAE
*(ii) MOGREPS Global  MetOffice

« (iii) PEACE NEIED
«(iv) LAMEPS G\ tslon

*(v) COSMO-LEPS
«(vi) SRNWP-PEPS
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COSMO-LEPS

= 1-5 days ahead.

G0°E

= run at ECMWF by ARPA-SIM
= Two versions of COSMO-LEPS

= The standard version

GI"E

= 16-member ensemble

40°E

= 10km grid spacing over southern
part of Europe.

= A second version is run specifically
in support of Windstorms to cover
the north-western part of Europe,

= only 10 members.
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Overview — Climate data

*"\Windstorms service includes an analysis of
historical wind events from ERA-40 done by
SMHI

= Spans 1958-2002 (2006)
= Statistics and return periods estimated

=Limitations

» Extreme windspeeds underestimated due to
resolution of ERA-40

= Significant events missed due to 6-hour resolution
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Web site ﬁ\ =

http://www.preview-windstorms.eu/

:;\\ ;é{:;{%:f. :
\*_‘/’ PREVIEW Windstorm Forecasts

WARNING: This Is an experimental site, the information contained may not be
accurate!
www.preview-risk.com

© Crown copyright 2007



Web site — Traffic lights
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Web site - Meteograms

Windstorm combined EPS Meteogram

ORLAND Il (01241) 63.7°N9.6"E
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Web site — wind roses

Key for wind direstion & speed on windrass: 1% to 10% probabilty = SO% to 6O probablity = ]
10% to 20% probability = 6032 to 7% probabilty = ]
Compass Dircction which wind T8 casming fram
in 30 degres ssctors (000030, usn—ﬂgg,..‘.aw—um) 20% to 30% probability = 70% to BOX probablity = ]
innermast cirele orly fer wind direetion
30% to 40% probobilty = 80% to S0% probabilty =
outer circles are divided inta 5 m/s bands, 40% ta SO% probabilty = | ] S0% to 100X probobiily = | |
with wind speed increosing autwards P ty = P ty =

VT=Validity Tims

Madel type: EURDRISK  Mpdel runtime: 2007 & 5 0 UTC Station:SVINOY FYR

VIoo2007 9 5 DUTC VT 2007 9 5 3UTC VT 2007 9 5 &UTC VToo2007 ¢ 5 9UTC
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Copyright 2007, Praview Windatorma
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Web site — Wind atlas

annual count of 10 metre wind gusts above 32.7m/s
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Web site — Climate Wind roses

Station:03026
Station:03026 N Wind—qgust
Wind—sapeed ——

Woam |

© Crown copyright 2007 Page 42
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Obsarved Frequency

ed Ensemble for Doys1—2
1ams
or season DJF2007
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Observed Frequency
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Forecoe

* Reliability for Day 1-2
forecasts
»S0me over-
forecasting at higher
probability thresholds
» | ooks worse than
individual ensembles,

but this is for 2-day
period, not a fixed time

= 20% at 20m/s
threshold used for Red
warning is reliable
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ROC for Combined Warnings Days 1-2

ROC Curve: Combmed En emble for Days1-2 ROC Curve: Combmed Ensemb\e for Days1-2

ol ang R L a ROC for Day 1-2
:jj j :jj j forecasts

f i+ =Useful resolution
il j | j In forecasts at

| | both the Amber

| j | j and Red threshold
| ] levels

Hit Rate
Hit Raote

of Lo ] o i T N N N B B B B B
o 10 20 3o 40 50 6D 70 BO 80 100 a 10 20 3o 490 50 60 70 8O an 1490
False Alarm Rate False Alarm Raote
cost type Area Frost type Area
RAW 0.868283 RAW — Q.718182
15m/s 20m/s

© Crown copyright 2007 Page 46



O ! | ! | |
o] 10 20 3o 7a

40 50 B0
False Alarm Rate

Frost type Arga

RAW _— 0.8768573

15m/s

© Crown copyright 2007

Hit Rate

Fo-

60

S0+

401

30~

20—

[l ! ! ! ! ! ! ! | ! 1]
0 10 20 30 40 S50 60 70 BO 80 100
False Alarm Rate

RAW — 0.738085

20m/s

* ROC for Day 3-5
forecasts

= Useful resolution
In forecasts at
both the Amber
and Red threshold
levels

Page 47



Questions & Answers
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Analysis Perturbations - Error Breeding

Control analysis Perturbed analysis
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