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» Introduction
» Atmospheric motion vector winds (geo and polar)
» MISR winds

» |ODC experiments




Numerical Weather Prediction

at DWD i A

Global model GME COSMO-EU

Grid spacing: 20 km Grid spacing: 7 km

Layers: 60 Layers: 40

Forecast range:
174 h at 00 and 12 UTC

Forecast range:
78 hat 00 and 12 UTC
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1 grid element: 49 km?

COSMO-DE
COSMO_D,E EPS Grid spacing: 2.8 km
Pre-operational

20 members

Grid spacing: 2.8 km
Variations in:

lateral boundaries, initial

conditions, physics

Layers: 50
Forecast range:
21 h at 00, 03, 06, 09,
12, 15,18, 21 UTC

1 grid element: 8 km?
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Usage of AMY winds at DWD

» Geostationary satellites (GOES 13/15; Eumetsat 7/10; MTSAT-2R)

* extratropics and tropics over oceans and land

* IR above 1000 hPa

* WVcloudy above 400 hPa; WVclear is not used

* VIS below 700 hPa

* Ql threshold blacklisting

* FG check: asymmetric to remove negative OBS-FG bias

* Thinning: 1 wind per pre-defined thinning box (200 km;15 vertical layers).

data selection by highest noFirst Guess Ql in a box

* Polar orbiting satellites (MODIS, AVHRR, DB MODIS, DB AVHRR)

* over land and oceans

* IR above 1000 hPa, over Antartica over 600 hPa

 WVcloudy above 600 hPa

* QI threshold blacklisting

* FG check: asymmetric to remove negative OBS-FG bias

* Thinnig: 1 wind per thinning box (~60 km; 15 vertical layers)
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DWD Observation coverage ass
AMV Winds
Date of Analyses: 2013050612 TIME : 10:30 - 12:30
Meteosat (179786) Goes (75803 ) MTSAT-2R (26321) AVHRR (11445)
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Eumetsat @
CCC height assignment method  Deutscher Wetterdienst

Before:

 Use of different height assignment methods for different cloud types,
indepentendly from feature tracking.

« AMVs assumend to be representative of winds at cloud top height.

Main changes:

« Use of CCC approach to better link the pixels used in the height assignment
with those that dominate in the tracking

* Make direct use of pixel-based cloud top pressures from CLA product rather
than generating AMV CTPs.

> Pre-operational monitoring showed significant improvements for medium and
high level winds
» Increse in RMSVD of ~20% for IR and VIS winds at low levels in the

Southern Hemisphere and Tropics

v' Operational since Sep. 2012; patch for low level winds in April 2013
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CCC height assignment method
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Rigura 15: Vertima! profiles of infrared AMV wind speed bias (%ft) ond rms {right) for the old
AMV height assignment method (red | and the new CCC height assignment method (biue) for
the period 05/06/901¢ - 05/07 /2018,
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Pigura 18: Regional distridution of infraved AMV wind speed first guess demriures for the ofd
AMYV height assignment method (fkeft) and the new CCOC height ossignment method (right) for
the lower (upper huo panek), mud (middk panels) and lower (Yottom two panels) levels and the
period 05/06/9018 - 05/07/0018.
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AMVS: Moni?or‘ing Of AMVS Wl"'h Deutscher Wetterdienst %
Ccc-meThOd height GSSignmenf Wetter und Klima aus einer Hand N7y

Meteosat 9
Medium level (700 — 400 hPa) infrared winds QI > 80
2012060512 - 2012070518

2000 T - 6000
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oAl routine A
1500} — CCC method
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can: §3%07 RME:333%8 81d:33533%8 Min: 333388 Max 793R  Numbeiof8Be: 13783 Meah 881630%% RNS: 339334 1d:349338 Win: 33353 Nax: 98888  Numbsr ol8bs: 33833

- Better quality winds by using the CCC Height Assignment method for medium and high level winds
* Number of high quality winds (Ql > 80) increases for medium level winds in case of CCC method

* Quality of low level winds in Tropics and Southern Hemisphere decreases slightly
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Validation of MET-10 products (AMVs)
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First Sc;uess
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High level infrared AMV winds (used)
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METOP-B . AVHRR polar- winds Deutscher_Wette'rdienst E

AMV Satellite: AVHRR METOP B/ Infrared wind speed [m Ql > 60
Dats - 2013011800 - 2013012400 18000EA:T6 18([":) Test data 18.1. — 24.1.2013
° Level Max/Min: 40000.00 / 11840.00 |R 400 — 100 hPa
150 T T T
—— Actlve QI > 60
— Al METO P'B
AMV Satellite: AVHRR METOP A/ Infrared wind speed [m] Ql > 60
Date : 2013011800 - 2013012400
North: 90.00 SOUTH: 60.00 WEST: -180.00 EAST: 180.00
.g 100— — Level Max/Min: 40000.00 / 20060.00
§ 150 T
:
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»+ ~10% more data oL = I . 1

* highest at 118 hPa (METOP-A: 200hPq) ux sasmse mie:sime s sarms 52908 tlox 14880 Nmbeto10ke: 190
- slightly smaller bias (and stdv)
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METOP-B : AVHRR polar winds et O)

e 22013011800 20153012400, 1 oreo i 2% Test data 18.1. — 24.1.2013
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Diagnosis of observation, background error statistics
Wind speed diagnostics of AMVs

in observation space Region: Wo Satellite ID: 57
2073050100 - 2013051518

100
150

 After Desroziers et. al. 200~

- Diagnose observation and background- =or
error variance

« Compare diagnosed error variances with
corresponding errors used in the assimilation

300 —
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PRESSURE [hPa]

600 —

A——a obserr

= — — —m bgerr T
[ S - obserr diag

B —- < bgerr dia

44— — —+ S o—f)lsqn(e_o"2+e_f"2§
+—— (obserr/bgerr)/{R_diag/E_diag)
$——& new obserr

a—— (new ober/bgerr)/{R_diag/B_diag]]

700
850 -

925 —
I I I

1000
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Results i o 1]

» Background errors seems slightly overestimated and
observation errors seem to be underestimated in the analysis
* More pronounced in case of polar winds
» Specification of observation errors more critical than background error
- Same differences between tropics, extra tropics and polar regions
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Exp: 9325/9327: Revised observation error
after Desrozier

Exp: 9447/9456: Same as 9327 but with smaller
sgm_fg (sgm_fg from 3 -> 2)

First guess check:
lobs - fg | < sgm_fg * sqrt(obserr? + bgerr?)

=> more outliers will be rejected

Both changes work global for all different AMVs (geo and polar)
Specified obserr different for different satellites
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Meteosat 10 / infrared winds / global
2013050100 - 2013052518
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Number of Observations
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All

-10
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| bias | rms | stdv | min_| Max | number

Routine -0.15483 2.58512 2.58049
-0.14779 2.26382 2.25899

EXp.: 0325 -0.14741 2.65206 2.64797
-0.14919 2.35778 2.35305

EXp.: 9447 -0.13149 2.30296 2.30011
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Mean analysis error difference Deutscher Wetterdienst
2013050112 - 2013053112 Wottar ssd Kiima aae sier Hand

Mean Windspeed/Vector error difference (9325 - Ctrl) Mean Windspeed/Vector error difference {8447 - Gtrl)
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Forecast impact / wind speed
Normalized rms difference / tropics
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normalized rms difference

normalized rms difference

201 30501 1 2 - 201 3053 1 1 2 Wetter und Klima aus einer Hand
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Evaluation of MISR winds test data Deutscher Wetterdienst E
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* Multi-angle Imaging SpectroRadiometer (MISR) instrument (TERRA)
- Employing nine fixed cameras pointing at fixed angles

* Provides wind speed and direction in visible channel

Monitoring of wind product on behalf of the Int. Wind Working Group
and following SWG suggestion

* Use of the global assimilation and forecasting system of DWD

- Two monitoring periods:
- Summer 2010: 15'™ August - 30" September 2010
* Winter 2010/11: 01t December 2010 - 15'™ January 2011
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Observation Coverage MIRS Winds eterumximasuscinertiand
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MISR Winds Monitoring Pietesand i sus ciner i N,
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Obs - fg stdv
Observation
Number per bin [%]

NH Tr SH

20T T T T T T T T T R T 40107
- 20_-.-”-.u|-uu.u.[u.uu.-,u..--.u,n-u.n-].-.u—nu_,0.10’ e ama e e R A SaRRsa A 40107
L —— moanceses [ ]
[ menceses ] ]
- [ — CeSFG F — CEsFG
L = 350107 F == mmcesrs g gl ]
—_— mber L 4 F ———- mecesfs 1
L e L Jz5100
° | —— ces F 2510 [ ——— s i
- 3010 [ ces | L —_— es :
C i L i [ Jao100
o e c i \ ] ]
or % @ 10l / H2010°% [ ] <
N r 25107 & N ] 2 101 ] @
v [ & L ] g F Josior g
T oL £ - L ]
| S - 5 E T 1 2 T oL 1 &
g [ T el - 2010 § s [ e ee e 1y 5o = f e ] 4
Q o F - 8 L ey o U N g gt e 2010° §
8| SN e M RN
+ ~{1.510° 8 ° H i o [ \; 5
0 ] 5 r Y £ L 15100 8
E L ] H o -‘“*—"1_0.10:; o P ! £
L B r 1 L ] z
N —{1.010° + B L B
: [ ] - B [ —{1.0.10°
r ] L Js0u10r r ]
U, r —5.0-10" L J r ]
r ] L ] r 50.10¢
-10L |// | 1 1 L Jo M | ) ) ) ) 1o [ ]
40 = 60 70 @ @ 100 B e e e I Sl FTTTTTTAC. ATTTTE S FITTETITN INTCTRTIT ITSTTTRST] PINTRTINT: |\
_ 40 =0 60 70 a0 @ 100
Ql=Index Q- Index 40 0 €0 AT @ 100
u|....|...||...|...||..u..”||..”...”[.”...”.,.”/./.-n..2,5.10’ 20lll||lll|]|l|||ll||[ll||ll||||l|||ll||l||||l||lll]lly)fvu 0107 B e e e R R R EEEEERE RERy; TT]5.5:10°
- — meanCesFG : - — meanCesFG E F — meanCesFG E
F ———- mecesss i F — = —- mmcess R F == —- mecesss —5.0-10°
- r . ] r ]
3 b F —2.510° F =
r e —z20410° F— ces ] [ —— ces 1 10
o r / J r / 1 r / Ja0100
L p £ i 1 _5 r ]
L - 10 @ 101 —20-10°@ 10 ]
o r Jisaed L ] 3 L E
r ’ g O p g r o} ]
N E 2 E 2 E ]
L § s T 1 2 ol c—-a E b4
o [ H g | 1510 gt H
S 2 [ -] 8 a [ e, 8 a [ -~ . g2Ed
o [ \ 5 o [ V] 5 o [ 9 5
w 3 qroic'y F g H + Lol
S ] S F — 2001
whd ; € Ay oo E A 5
e of | H o {10103 oF g 3
L 1 L ] L J1.510°
o L - L E L <
; : _-5.0.10‘ L Jsomtee [ Jroae
i / 1 [ / 1 r / Js.0.10t
T P AU TP PN PR BYRIOI | . 0l e e o ol e do
60 @ @ 100 40 = &0 @ @ 100 40 = €0 @ @ 100

70 70 70
Ql-Indax Ql- Indax Ql- Indax



MISR winds

monitoring
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MISR winds monitoring Wertor s Kima sus ciner and E

Winter
Ql > 80
Meteosat 9
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MISR impact experiments u enst (©)
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» Two test periods

- summer case: 15" Aug - 30" Sept. 2010
- winter case: 1st Dez 2010 - 15t Jan. 2011

‘Experiments:

« Crtl (as routine without MISR winds)
« Exp (as routine with MISR winds)

Observation errors estimated after Dezroisier et. al.
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Anomaly correlation coefficient

500 hPa geopotential height
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norma“zed rms differ‘ence DeutscherWette_rdienst g
850 hPa wind vec-'-or. Wetter und Klima aus einer Hand | Nwsf?g

Tropics

0.04 - 0.04 — _

winter summer

e
S

normalized rms difference
e
=

&
S

] | 1 ] 1 ] ] 1 | | | | | | ] ]
0 24 48 72 26 120 144 163 0 24 43 72 96 120 144 168
forecast time [hour] forecast time [hour]

 Positive impact of MISR winds throughout the whole forecast range
* Positive impact in summer and winter case
« Impact larger in lower atmosphere
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Dedicated impact experiments . ©

Wetter und Klima aus einer Hand

- IODC: GEO coverage of the Indian Ocean
(Support for decision whether to extend the
Meteosat IODC mission)

- MET-7 denial experiment
- MET-7 replaced by Chinese FY-2E

- Winter period: 1.12.2012 - 31.01.2013




Exemple of monitoring results for Deutscher Wetterdienst g
MET—7 and Fy ZE Wetter und Klima aus einer Hand | Swsf"g

data QI > 30 after FG Check
Narth: 9000 SOUTH: -90.10 WEST: -180L00 EAST : 180.00

min =210 IR winds, Ql > 80

max = 3630

medlan = 840 1000 — 700 hPa
o 1.10. - 29.10.2012

m=37059
mean = %.62
median = 855

100

74

20

» blas =-0.18
b= s =182
20

1

1a

7

3

3

cor = 0,94
total number = 16750

max number in bin = 427
* : mean of valoes per colpmnn

data QI > 80 after FG Check
Narth: 90000 SOUTH: -90.10 WEST: -18(0L00 EAST : 180.00

7 min = 1.00

- max = 3100
. mean = 8,19
median = $.00

» Fewer winds .y
 Larger wind speed

dependent biases  * _ g
- Larger rms . "

min = 0,09
max=3478
mesn = 849
median =7.72

blas =-030
rms =245
cor = 0,84

total number = 11633
max number in bin = 262
* : mean of valpes per colpmn
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Obmervatioms [mfmec]



Scores: Crtl + Met7 / FY-2E Deutscher Wetterdienst E
GeOpOTenTial He|9h1' 500 hPG Wetter und Klima aus einer Hand | Nwsfy

Winter period

NH 2012120112 - 201?013112 NH
1 ; ; T T T T
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o9 | 09 -
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o0a 03
075 075 |
07 I 1 I 1 1 I 07 . .
u] 24 42 72 =3 120 144 162 o 24 432
SH
1 | : 1
095 - Cr.tl — 035

os L T+ Meteo 7 0a

025 oas

03 o0a

075 o7
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055 | | | ] L | i oss
o 24 43 72 =33 120 144 163




SCOPCS: MET_7 deniC(I Deutscher Wetterdienst %
RMSV Of W|nd VZC'rorn ln The Tr.opics Wetter und Klima aus einer Hand N7y

TR
12 55 T T T T T T
nr I 850 hPa
10| as - Verification
al al against
L as own analysis
7T 3
6 25
S 2+
4 15 | ] 1 1 | |
0 0 24 43 72 =" 120 144 163
0.04 T T T T T T T 0.4 T
200 hPa 850 hPa
0.02— ]
| I
mJ:k___L____L_tIA_H
-0.02 — - 0.02— —
-0.04 L1 1 1 1 1 1 1 0,04 L1 1 1 1 1 1 1
24 48 72 % 120 144 168 24 48 72 % 120 144 168
forecast time [hour] forecast time [hour]




Scores: FY-2E replacing MET-7
RMSV of Wind Vector 850 hPa

Deutscher Wetterdienst %
Wetter und Klima aus einer Hand N\ ‘
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IODC exp : FY—ZE r'CPIClCing MET—7 Deutscher Wetterdienst %
Statistics for PILOT wind observations Wetter undkiima aus einer Hand Keg
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Preliminary results:
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PILOT winds

Area: Tropics

MET-7 (Cntl)
FY-2E

) 1 2 3 4 5

Stdev of Wind Speed [m/s]

« MET-7 AMVs have best quality according to monitoring statistics

* No IODC Meteosat AMVs lead to

degraded analysis and forecast quality

» Use of Chinese FY-2E AMVs is currently no adequate substitute
(data quality, no VIS winds, no WVclear-WVcloudy distinction)



Deutscher Wetterdienst g
Summary ©)

Wetter und Klima aus einer Hand

* METOP-B and MSG-3 (Met-10) AMVs show very good quality
in our monitoring
- operationell since beginning of May 2013

« CCC height assignment method improve the number and quality of
AMVs in the middle and upper troposhere. After a revison of the
method also the lower level AMVs are comparable to the old method

* Revised obs. Error and FG check leads to positive impact in the tropics
and SH (smaller impact on NH and EU). Impact larger in lower troposphere.

* MISR winds over sea a promising new data source.
» Still problems over Land (Sahara, Greenland, Antartica)
> QI currently a relatively week indicator of data quality
> Positive impact in both hemispheres larger in winter

« IOCD experiments:
» MET-7 AMVs have best quality according to monitoring statistics
> No IODC Meteosat AMVs lead to degraded analysis and forecast quality
> Use of Chinese FY-2E AMVs is currently no adequate substitute

(data quality, no VIS winds, no WVclear-WVcloudy distinction)



