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This presentation covers the following areas

* Introduction and updates

« Examples from 5" Analysis Report
« Somali Jet
» Mid level improvements

« MTSAT typhoon

* Summary
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Introduction

Met Office
Website

http://research.metoffice.gov.uk/research/interproj/nwpsaf/satwind report/

The EUMETSAT
letwork of

Satellite Application
Facilities

NWP SAF

Numerical Weather Prediction

Aims

* Provision of rolling 3 year archive of monthly O-B
monitoring plots (UKMO and ECMWF)

* Producing analysis reports every 2 years to
coincide with the IWWs — core is a record of
features identified in the O-B monitoring

 Improve understanding of AMV error
characteristics in order to enable improvements to
the AMV derivation and their treatment in NWP
models
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| Introduction

Types of plots

Monthly
Monitoring

Analysis | Investigations NWP Real-time Action List
Reports Monitoring
Map plots

Speed bias density plots
Densty plots of observation wind

¥, speed against background wind
speed for different satelitte, channel,

pressure and latitude band
combinations.

Monitoring Plots

Please select 2 month

& Zonal plots
Plots of statistics as a function of

: pressure and latitude for different
" satellite, channel combinations.

Vector plots

+ % combinations,

Plots of statistics as a function of latitude and
longituge for different satellite, channel, pressure
level combinations. These highlight geographical areas
where there is signifcant mismatch between
observations and model backgrounds.

Vactor plots showing the mean obsarved vector,
mean background vector and mean vector difference
for dfferent satelite, channel, pressure level

2012 Jan

2011 dan EFeb Mar Apr May dun Jul Aug Sep Oct Nov Dec
2010 dan Feb Mar Apr May dun dul Aug Sep oct Nov Dec
2009 a0 [eep  [mar  [apr  [May  |uwn aug oct  |Nov  |Dec

For data before 2009, piease contact the NIWP SAF helpgesk.

Contributors

Met Office - AMV usage in NWP
Guidance for NWP centres contributing to the monitoring

Done

ECMWF - AMV usage in NWP

Accessibliity |

Home
News
Members site (password)
Acronyms
Deliverables:
10-Var schemes

- Aspp

- Coud detection software

- IASI PCA compression

- Monitaning reports

- RTTOV & profile data

- Scatterometer

- SSMIS_PP
Contact:

- NWP SAF forums

- NWP SAF Helpdesk

- Software requests

Related internet links

EUMETSAT
ECMWF

KNMI
Météo-France

The NWP SAF Is not
responsibie for the content of
external internet sites
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« Updates were supplied for the information on how AMVs are used in different global NWP
systems — relocated to new ‘NWP’ page

http://research.metoffice.gov.uk/research/interproj/nwpsaf/satwind report/nwp.html

« March 2011: a new joint investigation comparing mode best-fit pressure statistics — see talk
by Kirsti Salonen, ECMWF

http://research.metoffice.gov.uk/research/interproj/nwpsaf/satwind report/investigations.html

* November 2010: Metop-A AVHRR polar winds produced by CIMSS and EUMETSAT were

added to the monthly monitoring
NWP SAF

« November 2010: new look vector plots were added

» June 2010: following feedback from IWW10 the plots were conver| =
higher resolution gif format (archived also updated)

Fifth analysks of the data dsplayed on the NWP SAF AMV monitcdng webdite

» 5 Analysis report released Feb 2012 es
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Examples
from 51" NWP SAF Analysis report

© Crown copyright Met Office



Somali Jet

Low level
Met Office

The EUMETSAT

Nefwork of
Satells te Application
Facilities
N

lumerical Weather Prediction

Feature: Meteosat-9 visible winds much slower than model forecast over Arabian Sea
Season: July-August, observed every year during peak of Somali Jet

Channels: visible (0.8u and hrvis), less noticeable in IR
Models: both UKMO and ECMWEF, slightly worse in UKMO

UKMO Met-9 vis0.8
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O-B speed bias for August 2011, QI2 >
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ECMWF Met-9 vis0.8
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UKMO Met-7 visible
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Markedly different departures
for Met-7 visible winds —
generally much faster than
models




The EUMETSAT

Somali Jet “| & nwesar
Models - analysis
Met Office

How well do the models perform in the Somali jet?

Both climate and NWP models show significant systematic errors in the representation of
the Asian Monsoon:

« Unified Model (UM) “dry” monsoon — not enough rain over India
« ECMWF “wet” monsoon — overactive precipitation

Low level wind analyses JJA 2009 qualitatively similar: intense low level jet (>20 m/s) off
coast of Somalia.

UKMO has systematically stronger ocean winds: 2.5 m/s in Somali jet (10% of observed
value)

MetOffice Analysis JJA2009 925hPa 5 :
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Somali Jet
Models — T+24 forecast

Met Office

The EUMETSAT

Network of
Satellite Application
Facilities

Numerical Weather Prediction

T+24 forecast differences (C) look similar to analysis differences i.e. UKMO stronger

winds in jet

» Agrees with O-B plots which shows AMV departures slightly larger versus UKMO

« ECMWEF analysis fitting closer to (slower) wind observations?

UKMO short range T+24 forecast error (A) shows neutral bias in jet region — well forecast

Systematic model differences are small (~2m/s) compared with AMV departures (>20 m/
s) — AMV errors dominant signal

A

MctOffice Mcon Error T124

JJA2002 925hPo

B

ECMWF Mean Error T424 JJA2009 925hPa
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Somali Jet

Case study: Meteosat-9 high resolution visible

Met Office

Temporal analysis
shows strong signal in =
12z run 10 August 2011

High resolution visible
imagery loop:

09:00-13:30z
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Somali J et Ay [ENg° (Hy8) a1z-60 923
845
HR23 ;
Case study 4
Met Office 360~92833° B33 ]
HRVIS winds derived at 1230z = 897
) s 360 = __:?"

1) Moderately fast AMVs at ~840 hPa ke gl WY )
tracking narrow bands of clouds N =
aligned parallel to African coast. N 2 362 =01
Closely-spaced cloud lines e G\
indicative of strong low level winds ' ,;(," ,

AMVs show good agreement with f‘i‘.‘?‘ . 10
mOdel Speed (Some direCtion error) lviE‘ETECIEiF«T'EJ 1z ll.'l AUG 11222 122700 04012 09875 01.00

Q-B SPEED DIFF_(M/S) 51,5

MODEL WIND (MS ; 2

2) Brighter, shallow convective clouds m ;f w2

* slow AMVs ~5m/s from west or NW y

assigned as low as 960 hPa RPN A 133

sy, 7] . : =alak

» collocated model winds > 25 m/s J' -5.;'* Rel

clearly part of Somali jet AN b e =

o 1Y -10.

» model best-fit pressure well 7 ‘f e

constrained at 700 hPa suggest Wg, - 2 48 s

significant HA error in this case : - 59 \

« few winds assigned 750 hPa show 1 b e

better agreement ;;;‘xﬁ# _
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Somali Jet
QMO .845
Case study
Met Office 842
HRVIS winds derived at 1230z pi
3) Cloud formation along windward ke 867
slopes of island o 935
Ve o742 960 =)
Clouds suppressed from flowing o 5y 11 il
over terrain in southerly flow A
indicating inversion i“}
Slow AMVs tracking a stationary LR o
Wave-li_ke C|OUd (graVity_ Wave?) l’v‘if‘ETEC'EiFIT'Ei 12 10 AUG 11222 122700 04012 09875 01 .00
extending out from the island 0-8 SPEED OIEE_(1/5) S
Very poor agreement in speed and AN ) P
direction: O-B departures up to 24 IMI 2
m/s -13.9
Slow bias here appears linked to %'
influence of an island, with high , I7
mountainous terrain (1500m), in a W 155N
\SAER
very strong low level flow B 2 1.5 ™ _22?3".24 ; Vil
;ﬁ ¢ )l _."‘I' .‘Lj 14 k
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o ;(1” =
.
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Somali Jet TP
Case study
Met Office

Meteosat-7 visible winds
» Some spuriously fast winds

* No AMVs extracted below 900 hPa
and none in problematic areas as
seen for MSG

» Could be due to lower resolution
imagery: Met-7 visible 5km compared SRR
tO MSG ViSible 1km or 3km (SSP) 0E12 r--téTE-:::l:s;HT-a 12 10 AUG 11222 122700 04012 09375 01.00
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The EUMETSAT
o
ci

Model improvements | NWPSAF
Mid level

Met Offlce January 2010 January 2011
O-B speed bias O-B speed bias [
Feature: Generally see fast bias _ ¢~ #%. = (=
in tropics, slow bias in T ool is 07 | £ w0 mH
extratropics ﬁ 600 - I : 5‘_’; 3 ool M
& S ¥ =) o i ;
Example: GOES-11 IR soo (SRS e soof ;
1000 i . R ='5 1000 oo bbb )
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Pacific £ 0| g w0l
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GOES-11

Mid level
Met Office

Check trends using long-term time series of
CGMS statistics calculated routinely versus
UKMO model and Sondes

 Improved fit to model for all latitude bands
from around April/May 2010

* Drop in RMS and less noise in bias
Statistics look unchanged versus sondes

Improved fit due to changes in model winds
over Pacific region?

* Nov 2009: vertical resolution increased from
50 to 70 levels — benefits in tropics

» March 2010: Large package of changes.
Increased horiz resolution to 25km (n512) -
improvement in extratropical winds

 July 2010: updated cloud scheme — better
tropical temp profiles and therefore winds
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The EUMETSAT

MTSAT 5| NWP SAF
. ~ High level

Met Office MTSAT-1 R WV (3 15 August 2011) MTSAT-2 WV (rest of August 2011)
60N ‘ 7 60N 7 |
Feature: well-structured areas won ) son
of fast bias in NW Pacific Nl ony el
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MTSAT

High level
Met Office

MTSAT-1R
WV winds

(IR imagery)
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The EUMETSAT
Network of
Satellite Application
Facilities

Numerical Weather Prediction

High level
Met Office

Collocated
UKMO
model winds
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MTSAT

High level

Met Office

Problem AMVs tracking high
level outflow from Typhoon Muifa
centred to SW of Japan

Winds look consistent with a
smooth clockwise flow following
upper level cirrus — high Ql
values (without FG)

Comparison with model

H OEE7 MTSAT-1R ‘ = ':‘JLF. |T|!=.';-.|T||T||.T| D161 L2917 04 |T||T|1 i
best-fit pressure e ot o N e
* WV winds assigned ~40 (B) MTSAT-1R WV
hPa too low (A) (A) MTSAT-1R WV O-B > 8m/s (C) MTSAT-1R IR
* Cluster of WV winds oo 00 100
causing the fast bias w00 - "
assigned 180-280 hPa, . g, . m-
model 110-180 hPa (B) : : ‘E - @;@
. 5 400 - 5 400 LH - & 400 . A 50:?:0
* IR winds mean press 8 ) 8 ﬁ» . 8 G . é;:f:?ﬂio
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NWP SAF AMV monitoring hosts collection resources aimed at better
understanding AMV error characteristics

» Monthly O-B plots showing departures against UKMO and ECMWF

global models. Rolling 3-year archive. Can help separate model/AMV
error.

 Analysis reports produced every 2 years to tie in with IWW. Examine
new data sets and maintain a record of features identified in the
monitoring.

* One-off investigations
 Information on how AMVs are used in NWP

Looking for any user requirements, suggestions..
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Questions
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