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the Met Office
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Met Office

Outline

« Assimilation status

« Global updates: Metop-B and spatial thinning
« UKV updates: Coastal ASCAT winds
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Met Office NWP model suites

Met Office

Global and MOGREPS-G
= 25-km in mid latitudes (17-km from July 2014) UK 1.5km
= 70 levels (80-km model top)
= Hybrid 4D-Var (60-km)

= Analysis times: 0,6,12,18 Z
= T+67 forecast twice/day Global ———=

Regional -
4km

= T+168 (7 day) forecast twice/day 1m0

= 12-member EPS - 32 km 4x/day T+168

Euro4 UKV and MOGREPS-UK

» 4.4 km, 70 levels (40-km model top) = 1.5-km, 70 levels (40-km model top)
= Global downscaler = 3D-Var (3 hourly)

= T+60 forecast twice/day = T+36 hr forecast 8/day

= T+120 (5 day) forecast twice/day = 12-member EPS - 2.2 km 4x/day 36h

MOGREPS = Met Office Global Regional Ensemble Prediction System
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Scatterometer use in Met Office
metotice  GlODAl NWP

Instrument Assimilated from Product Status

ASCAT-A/B | Nov 2007 (Metop-A) OSI-SAF Level 2 BUFR 25-km wind product | Operational
April 2013 (Metop-B) produced by KNMI

WindSat Nov 2008 Native EDR files received from NRL and Operational
processed in-house to produce a level 2
BUFR product at approx 50 km resolution.

OSCAT Jan 2013 to Feb 2014 OSI-SAF Level 2 BUFR 50-km wind product | Failed
produced by KNMI

Pre loss of OSCAT Data coverage now

Location of used SCAT, 00z 23 May 2014

Location of used SCAT, 00z 02 February 2013

| | L I
180W  150W 120W  SOW  €0W  30W 0 30E  B0E  9OE  120E 150E  180E 180W 150W 120w 9OW  BO0W  30W 0 30E  BOE  90E  120E  150E  180E

o ASCAT-A2skm , ASCAT-B25km o WindSatLRes , OSCAT 50km e ASCAT-A25km , ASCAT-B25km o WindSatLRes , OSCAT 50km
12155 ( 8%) 6382 ( 4%) 3074 ( 1%) 7174 ( 13%) 12634 ( 8%) 4729 (3%) 3205 (1%) 0(0%)
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Assimilation Method
Met Office

Scatterometer and WindSat winds are assimilated as ambiguous 10m (real)
wind components i.e. no prior ambiguity removal

Quality Control

= Allowed wind speed range: 2-25 m/s

= Screen for ice using OSTIA SST (273.15 K) and sea ice model
» Check supplied wind vector QC flag

» WindSat: chi-squared probability and cloud liquid water checks
Bias correction: Wind speed bias correction

Background check: None - instead use VarQC where observations
with high probability of gross error are considered rejected.

Spatial Thinning

» Distances: 80-km in global, 46-km in UKV

= All scat thinned together — in overlap regions select by rank.
» In order of highest priority: ASCAT-A > ASCAT-B >WindSat.
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Metop-B and thinning experiments
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Verifying impact ASCAT-A

Met Office

Test - Control FC RMS differences: ascata_sjcne_febmar13_obsnew

Global NWP index

 Weighted skill score combining
improvements in forecast skill for a
subset of atmospheric parameters

PMSL

H500

W2a50

* Verified against observations

w250

KEY
T+12

Plot shows change in forecast RMS
for the NWP index parameters T460

T+9

- Index score +0.22 (0.2%) 4%
« Consistent positive impact

Was0

PMSL

H500

W2s0

v2.__.. ___71..... n b
Forecast RMS % difference

ASCAT-A positive

iImpact
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Impact of adding ASCAT-B

Met Office

Test - Control FC RMS differences: ascatb_sjenc_febmar13_obsnew
TTTT I T T T T T TT ! TTTT

Add ASCAT-B to current system
* Index score +0.13 (0.1%) NH |
* Index gain ~1/2 ASCAT-A
» Consistent with number of obs used w2so
EFE?E TR W250
T+60 weso
T35
SH H500

- 0
Forecast RMS % difference

<
<

ASCAT-B positive

iImpact
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Individual thinning scheme

Met Office
Attempt to better exploit data from parallel Metop-A/B operations
» Consider separate spatial thinning round for each instrument
* Allow 1 wind per instrument / 80-km box / 6 hour window

Operational Individual

Location of used SCAT, 00z 02 February 2013 Location of used SCAT, 00z 02 February 2013

EQ

F
20S |

408

60S |
8057 L 1 1 1 1 1 1 1 1 1 1 |
L ! ! ! ! ! ! ! ! ! ! ! | 180W 150w 120w 9OW 60W 30w 0 30E 60E 90E 120E  150E  18BOE
1BOW 150W  120W  9O0W GOW 30W 0 30E 60E 90E 120E 150E  180E
i o ASCAT-A25km , ASCAT-B25km| o WindSatLRes , OSCAT 50km
o ASCAT-A25km , ASCAT-B 25km | 4 WindSat LRes o OSCAT 50km 12155 ( 8%) 13527 ( 9%) 4525 [ 1%) 12220 ( 21%)
12155 | 8%) 6382 ( 4%) 3074 ( 1%) 7174 13%)

r T

ASCAT-B ~ 50% of ASCAT-A ASCAT-A/B used equally
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Impact individual thinning
Metorce (MO Metop-B)

Test - Control FC RMS differences: ascatb_sjcnf_febmar13_obsnew

» Index score +0.12 (0.1%)
« Impact in SH — where most data CONH L,
added |
OSCAT WindSat -
Trio TR
T+96 ]
T+120 :
. . SH H500
Can derive small benefit from
assimilating OSCAT and WindSat in
: w250
b : Forecast RMg % difference 1 2

positive impact
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ASCAT-B impact compared

Met Office Individual thinning Op. thinning

Test - Control FC RMS differences: ascatb_sjcnd_febmar13_obsnew: Control FC RMS differences: ascatb_sjcnc_febmar13_obsnew
Trrrrrrrrfrrrrrrrri@rrrrrrrerryrrrrrrrorio rrrrrrrrr[JrrrrrrrrigrrrrrrrrrJrrrrrrrrr

. . . ! ! I I
Similar impact on NWP % % - ; i
iIndex scores
« improvement in PMSL +0.17 NH o M
and Z500 in NH ;
- Neutral in tropics o o
W250 W250
The TR TR
T+48 w850 Ws50
T+60
T+96
T+120 i
PMSL PMSL
SH H500 SH H500
waso W250
L1 1 | 1 .l_.l_J.. ...... I Lo B O 1111 | | 11 111 1
-2 -1 0 1 2 2 -1 0 1 2
Forecast RMS % difference Forecast RMS % difference
positive impact positive impact
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Summary

Met Office

Impact of ASCAT-B similar in both schemes, despite a large difference
in the number of observations used

Op. thinning —— ASCAT-B = 12 ASCAT-A
Only in areas not already observed by ASCAT-A

Indiv. thinning —— ASCAT-B = ASCAT-A
Both used in overlap regions

Results suggests only see benefit from ASCAT-B where adding
observations into areas not already observed by ASCAT-A

» Temporal separation of ASCAT-A/B too small? (50 mins)
« Small benefit from overlap of OSCAT/ASCAT-A (100-150 mins)
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Impact ASCAT-B (indiv. thinning)

Met Office
Benefit of ASCAT-B greatest during an OSCAT outage from 2-6 March 2013.

VAR TRIAL: ASCAT-B sjcnd (Feb13)
VERIFICATION VS OBSERVATIONS
TIMESERIES NWP INDEX AND RUNNING MEAN

2.0 OVERALL CHANGE IN NWP INDEX = 0.168

15r

1.0r

0.5

Change in NWP Index
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Coastal ASCAT winds in UKV
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UKV 1.5km Model

Met Office

* Variable resolution from 1.5 km — 4 km

« Lateral boundaries from Global model
« 3D-Var (3-km)

« 8 X 3-hour assimilation cycles per day
 Forecasts to T+36 every 3 hours

« Observation cut-off T+75 mins

Satellite data

0 SEVIRI clear-sky radiances
0 SEVIRI cloud products

o AMSU-B/MHS

o AMVs

o Scatterometer winds

o Ground-based GPS

Variable

Zone
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ASCAT in the UKV

Met Office

Currently make use of the 12.5-km ASCAT winds from Metop-A
* Global data & EARS (Svalbard dumps only)
« 46-km spatial thinning

No equivalent product for Metop-B so have been investigating
use of the coastal wind products from Metop-A and Metop-B

* Box filter so winds closer to coast (15-km rather than 35-km)
 Addition of Metop-B will improve coverage
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Coastal ASCAT

Met Office

12.5-km Hamming window Coastal
ASCAT-A 12.5km, 21UTC RUN, 25 February 2014 Coastal ASCAT-A, 21UTC RUN, 25 February 2014

N

Improved
coverage in
Irish Sea
and English
_ Channel

® | and
flag set




Temporal Coverage in UKV
Met Office

Observation Times in UKV Domain

FT.r T ‘1.1 T T .11 1.7 1T T T T §1_.1T T T1: |
1.5«10* < Coastal ASCAT-A =
| | Coastal ASCAT-B : ]
o | Qvos | Qves . Qves | aviz . Qvis | avis | aval | Qd
1.0410*— | -
= 5 5 5 5 5 5 5
[} - -
| -
@
- - -
o
Q
2 N i
sowh -
0 I : L1 : L1

| | I | | : p
01 2 3 4 5 6 7 8 9 1011 1213 14 15 16 17 18 19 20 21 22 23 24
Observation Time (UTC)

Metop-A/B overpasses in UKV domain at ~09:30 and 21:30 UTC
Coverage mostly in 09z, 12z and 21z cycles
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What data can we actually use?

Met Ofﬁce Delays vs Observation Time in UKV Domain
200 T T T-—T T T T T T T T, T T T, ;T T 171 .
[ | Coastal ASCAT-B 53% met cutoff % % % SR
- | 12.5-km ASCAT-A EARS 80% met cutoff ' I I 1 N
| 12.5-km ASCAT-A 35% met cutoff | | ' SR
Do : Qvos Qvos Qvo9 : Qaviz : Qvis : Qvis : Qv : av]
1 50 — | 3 t I I | | I ]
| I I I I |
| 1 I | | i ]
R | : | | G
[)] | I | i I L
£ . 3, 3 'l ' sttt «—— Metop-A
E i ‘ ‘*.d‘ 1 i | I
~ 100 I | | ¥ .
> | I I | | I
% = | I I I I | -
o L 1 l : : SR
] I L | | ‘ “‘ I
- L | ' Ve Wites, | -
[ RO : o Bl Metop-B
5Ol I I | I I ]
| [ | I I |
- | I I I I | -
| I | I I l:
- | [ | | | I -
[ i | o et T EARS
B I 1 1 I I ¥ |
0 L1 R T N S T A T N T T T VA B R M

Lo | | 1o |
0 1 2 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24
-- Data Cutoff (T+75) Observation Time (UTC)

 Cut-off at T+75 mins (i.e. before end of assimilation window)
 Both observation time and timeliness are important
» Coverage only really in 12z and 21z
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Assimilation Experiments

Met Office

12.5-km ASCAT-A (gl+ears) Coastal A/B

1
BON — i v BON
46-km
50N 50N
20w 15‘W 1ow 5W 0 5E 10E 20W 15W 10W 5W 0 5E 10E
o ASCAT-A125km o ASCAT-B 12.5km , ASCAT-A Coastal 4 ASCAT-B Coasfal SCAT-A 12.5km . ASCAT-B 12.5km , ASCAT-A Coastal ° ASCAT-B Coasta
273 (4%) 0(0%) 0(0%) 0(0%) Im D act 0(0%) 172 (6%) 414 (8%) Im paCt
EARS higher
Coastal A/B + ears density
. : [ /
60N — 60N
46—km 55N - 56N |- 25_km
50N 50N
1 ""\ 1 Il
20W 15W ow 5wW 0 5E 10E 20W 15W 10W
o ASCAT-A12.5km o ASCAT-B12.5km , ASCAT-A Coastal o ASCAT-B Coastal o ASCAT-A12.5km o ASCAT-B12.5km , ASCAT-A Coastal 4 ASCAT-B Coastal
52 (1%) 0 (0%) 172 ( 6%) 414 (8%) 0(0%) 0(0%) 519 ( 19%) 1256 ( 25%)
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UK Index Metric

Met Office
1.5m Visibility <=200/1000 /4000 m
(yes/no)
6 hr precip >=0.5/1.0/4.0 mm
accum

Cloud Amount

>=0.3,0.6,0.8

Cloud Base <=100/500/1000 m
Height

1.5m rms2 (fc)
Temperature ~ rms?(pst)

10m wind rms? (fc)

© rms? (pst)

© Crown copyright Met Office

Weighted Basket of indices
* 6 elements

« Combination of equitable
threat scores (ETS) & RMS
scores

* Trials often have very few
events for e.g. 200m vis and
4.0mm precipitation
thresholds.

Depends on weather,
season..



Met Office

UKV Index Scores

12.5-km ASCAT A GI+EARS, 46-km Thinning vs NoScat
Mieaned From 340525 o 20140 ﬁ’
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Coastal ASCAT-A/B GI + 12.5-km ASC, ‘5

Overall index change = +O 09%

EARS, 46-km Thinning vs NoScat
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Met Office

Overall index change = +0 33%
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Assimilation Experiments

Met Office
Results from period 20140222 to 20140403 (41 days)
Reference No Scat
Control 12.5-km ASCAT-A (global + EARS) 46-km +0.09%
Coast46 Coastal ASCAT-A/B (global) 46-km | [ +0.03% |
Coast+ears46 | Coastal ASCAT-A/B (global) + 12.5-km ASCAT-A (EARS) 46-km L+O.33% J
Coast25 Coastal ASCAT-A/B (global) 25-km -0.12 %

« UKV Index scores are rather neutral, however..

« EARS data appears to show some benefit

* Reduced thinning distance to 25-km does not look to be beneficial

» Main impact is on surface visibility scores

© Crown copyright Met Office




Assimilation Experiments
Met Office

Potential reasons for small impact of ASCAT in UKV
« Poor temporal coverage

 Already a dense observing network being assimilated into the
UKV (with additional obs not in global)

* The majority of the information important for the initialisation of
UKV model forecasts coming from the LBCs and not the data
assimilation

* 3D-Var assimilation does not account for times of observations
from different orbits

« UK Index stations over land only
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Summary

Met Office
» Oceansat-2 assimilated from Jan 2013 to Feb 2014
» Metop-B ASCAT provides around half the impact of Metop-A

* Individual thinning scheme will be implemented from PS34 —
July 2014

» Assessing coastal ASCAT winds to replace 12.5-km product

* Neutral impact on UK Index scores but further verification
required (against buoy data?)

* EARS data is important for shorter DA cycles
» Coastal winds planned for operations end 2014
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Met Office

Thank You
Questions?

'




Scatterometer use in NWP

MetOffice NttP://nwpsaf.eu/monitoring/scatter/nwp.htmi

File Edit View History Bookmarks Tools Help

| £ NWP SAF: Scatterometers in NWP ur{h‘
NWP SAF scatterometer e —— =
monitoring website

Getting Started [51] OPCHANGE v
H L
* Met Office

 Environment Canada

Accessibility

NWP SAF MetOffice [ it
CCECMWF  [B VETEOFRANCE

Numerics r Predection

» EUMETSAT » SAFs » NWPSAF » Monitoring reports » Scatterometer Monitoring Report

NWP SAF Scatterometer Monitoring

® \] M A Introduction NWP NRT Monthly Delay News & Links Home
Monitoring Monitoring Statistics News

Members' site (password)

Use in Numerical Weather Prediction (NWP) Acronyms
« ECMWF ,

Use of scatterometer winds at Deliverables:
different centres

1 1 At the International Ocean Vector Winds
u rt er CO ntrl u tl O n S Science Team (IOVWST) meeting in May
2010 it was suggested that the NWP SAF
I scatterometer monitoring pages could host
We CO I I I e . information on how scatterometers are used

at different NWP centres.

- 1D-Var schemes

- AAPP

- Cloud detection software
- IASI PCA compression

- Monitoring reports 3
- RTTOV & profile data

- Scatterometer
Click on an icon in the table below to - SSMIS_PP
view the information. More centres will Contact:

be added as details become available.
- NWP SAF forums

- NWP SAF Helpdesk

Scatterometer usage - Software requests
Centre Scat usage Last checked/updated
Related internet links

Met Office (UK) et May 14 EUMETSAT
Environment Canada * May 14 ECMWF
KNMI
JMA (Japan) 'm) May 14 Météo-France
ECMWF c May 14 The NWP SAF is not

resp for the content of

If you are interested in contributing details on how scatterometers are used at your NWP centre please register your interest using the Feedback external internet sites.

Form.

Workshops

The International Ocean Vector Winds Science Team (IOVWST) meets annually and much of the participation comes from the NASA OVWST
which also meets at the IOVWST meetings.

= For more information on the IOWVST and links to past workshop presentations visit http://coaps.fsu.edu/scatterometry/meetin

The Inter Winds Wor are held every 2 years and though they are primarily focussed on Atmospheric Motion Vectors (AMVs), the

© CI‘OWI’] COpyrIght Met Off'ce group also addresses winds from scatterometers and microwave radiometers.

= Enr mara infarmatinn an tha Tntarnatinnal Winde Warkina (Rraun and linke tn tha winrkchnan nracaadinac vicit httn: //rimee cecar wicr adin [~]




ASCAT-B impact compared

Explanation may lie in temporal separation between instruments
ASCAT-A - ASCAT-B collocations, 010213-140213 ASCAT-A - OSCAT collocations, 010213-140213
810" | 2000
mean: 52.8 mean: 122.8
sdev: 17.0 sdev: 35.3
o104 mode: 42.0 | 1500 - ode: 150.0 |
- N points: 104953 - N points: 17419
2 2
% 410" | % 1000 |
- i
N l ) II III| I I .
0l I w=-- 0.---l-llllllll I
0 150 0 50 150

Time D|Herence (mins) Time Difference {mins)

Figure: Histograms of the time difference between collocated observations.
Collocations were within 10km and within the same assimilation cycle.

« OSCAT and ASCAT-A show much wider range of time differences,
frequently around 100 mins and 150 mins.

» Temporal separation of ASCAT-A/B too small to provide substantial extra
information to the analysis where they overlap? Still expect benefit from
the noise reduction properties of assimilating two ASCAT obs.
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Impact ASCAT-B (indiv. thinning)

Met Office
OQutstore/CMn:scat:u_L.col
Control ™
. 40000 Wh‘l'l \ ||
ASCAT-B experiment oo |
Number of surface wind obs JW
» Oceansat-2 problem from 2 March

115

RMS O-A fit of zonal wind comp. —
» During OSCAT outage, RMS
increased by 0.1 m/s for control, but .
much less for ASCAT-B experiment % osbly
« Difference in RMS grew from
around 2% to 7%

0.80O

50 100 150 200 250

© Crown copyright Met Office



UK21.5km Domain

Met Office

UKV_D5 1p5 |

4x1.5 ]|

4x4 |

UKV D5 1p5_to_4 Variable Resolution Domain

__________________________________________

Tax15

—————————————————————————————————————————————

___________________
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1.5x4 | 4x4 I -

Variable 744(622) x 928( 810) points
zone




UK Index Stations

Met Office

Parameters verified at quality-
controlled observing stations
across the UK

WMO block 03 stations,
excluding the Republic of
Ireland
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U

KV — extra observations not

metofice ASSIMIlated In global model

o 00 0 0 D0 o
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GeoCLOUD cloud fraction profiles (3-hourly, 5km resolution)
cloud fraction profiles from SYNOPs (3-hourly)
radar-derived surface rain rate (hourly, 5km resolution)
visibility from SYNOPs and METARSs (hourly)

T2m & RH2m from ~600 roadside sensors (hourly)

Doppler radial winds from ~12 UK radars (3-hourly)

AMVs from NWP SAF



