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Motivation

Assimilation of CMWs

® mscossiam 18440 GOES 2 WV ® ssscoestior @ swmicosst_ww @ 55307 METO_IR

® omsaverawv @  temmerevis @ 35603MET7 @  25136MTSAT @ 3855 MODIS

Obs Type

ECMWF Data Coverage (All obs DA) - AMV (mainly from geostationary
28/NOV/2007; 00 UTC . . .
Total number of obs = 286030 satellites) in numerical

- e e[ ] models have positive
impact on weather
forecasts

E'TY

— . - Lack of information
s ze U Il R B about winds especially in

ECMWF data coverage of AMWSs on == polar regions.
11/28/2007*

| e

*Image taken from a presentation of Peter Bauer, ECMWF Training course,
The Global Observing System
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Motivation

Past

Comparisons of MISR cloud
motion winds (CMWs)

withRadiosondes Need
measurements, wind profiler Detailed evaluation
data sets and forecast ::> of CMWs from MISR
models. with satellite

@ retrievals.

good agreements, but sparse
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Methodology

INPUT-dataofwholeyear2008

MISR Cloud Motion Winds MSG-2 Cloud Motion Winds
*TC_STEREO product, version *Visible&infraredchannels
FO8-0017 *Qualitylndicatorwithoutfirstgues
*Paths150 — 230 s > 80%

*Wind quality ,,good” and , very
good“ y N

Pressurelevelsconverted to
heightlevelsusing ERA-Interim
reanalysisdata




M5G-2

green

red = MISE
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COLLOCATIONS

= MSG-2 |®

Dlat and Dlon <£0.5°
Dtime < 15 min
Closest in height
Filter out MISR
,clearskywinds

™N

| Number of collocations ‘

whole data
841,269

MISR quality MSG-2 quality no clear sky winds

354,814

226,336

225,155
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Example 1: NS-wind

Rms NS Wind dependent on Wind Quality

1555 1508 14.31

o3 1216 1148 | Dependency of RMSD of NS
11.09 1050 wind on quality indices.

v

BIG decrease of RMSD of NS
wind greater equals MISR
quality 2 (uncertain) to 3

(good).

1153
11. 68

E
£
=
i
=
g
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Example 2: EW-wind
30,0 =S 300 T '._-' _-.'-._!. R ARSI B SLEMR Je0 .
20.0 20.0 —

10.0 10.0

—10.0 —10.0

MSG—2 EW WIND [m/s]
]
2

MSG—2 EW WIND [m/s]
]
2
I

—20.0 —20.0 _
B _ oo——— wdter

— Ao e SR L Ty e N A T A T T

—30.0 =200 —10.0 0.0 0.0 2000 30.0 —30.0 =200 —10.0 0.0 0.0 2000 30.0
MISR EW WIND [m/s] MISR EW WIND [m/s]
MISR and MSG-2 EW wind MISR and MSG-2 EW wind
without setting quality with setting quality

thresholds nor filtering out thresholds and filtering out

clear sky winds. clear sky winds.
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MISR ,,Clear Sky Winds*“

30.0 7T
20.0F
10.0
0.0
~10.0

—20.0

~20.0 L AT

—30.0 —20.0 —10.0 0.0  10.0
MISE EW WIND [m/s]

20.0

30.0

MISR: no target selection
retrievals over cloud-free land
domains

= “clear sky winds”

If retrievals are accurate:

clear sky wind speeds =0

clear sky heights close to scene
elevation

Clear sky winds establish minimum
error bounds



Height Difference [m]

FSoo —300 —100 100
330

J00 S

300

240 120

150

210 S

180

Northern winds: + height difference
Southern winds: - height difference

RMSD., wing = 0.69 m/s
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Part of MISR orbit
43469, Path 176.

red = scene
elevation [km]

green = retrieved
height [km]
(= CTH of MISR)

white =
difference
between them

wind barb =
meteorological
convention

RMSD,.\ving = 1.95 m/s
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*wwind - Analysis &Results

a) Relationship MISR and Meteosat-9 CMWs

NS wind

rd

MD=-0.42 m/s
RMSD =2.52 m/s - CTH
Corr. coeff. =0.97 e
- ) Lo
A
: MD=-1.13 m/s
o RMSD = 4.13 m/s
Corr. coeff. =0.84
3CC 003 13CC 2000 iz.icc: ) . 5 ' MD= 450 m

+»+ RMSD = 1078 m
i =~ Corr. coeff. =0.89

L o= o
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T 1 T T T T T
all e tear 1 EBBT
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0.0 .
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= 10.0 T 100 s TR il |

T 8.0 T 84r RS s

[ [ | - i
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3/1/2010 0.0 2.0 40 60 B0 10.012.014.0 0.0 2.0 40 60 B0 10.012.014.0 11

MISR CTH [km] MISR CTH [km]
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e 225,155 collocations water: 200,554 land: 24,501

VARIABLE REGIME STATISTICS

Bias | RMSD I Corr
Waler & Lard 042 mis | 252 mis Ca9y

EW ¥ind

NS Wind

Waler & Lard
—TH

All statistical parametersover water are smaller than over land,
except the bias of the CTH.

« Meandifference (=Bias), RMSD and correlationof EW wind
arebetterthan of NS wind.
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EW wind
meandiff.

b) Spatialvariation of MISR Meteosat-9 CMW and CTH

P
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NS wind
meandiff.

[m/s] [m/s]

j I —: . j - ‘.-- 777777 i’_ _7-”.7”‘.7
- : R ﬂq. =0 S om . S ) " :‘. Lh ﬂ ﬁ. rl_l o

-

4.0 go B0

CTH
meandiff.| -
[km]
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c) Zonal variation of MISR - Meteosat-9 CMW @

B

meandiffe - : | RMSD

rence | T I O e e - [m/s]

[m /S] = ) ‘ i | . | ._r _ I'Lul____.‘JI_.-i-._._;_I._-* ‘r___k;,t

[

EW/NS .
correlation ~ | L |
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c) Zonal variation of MISR - Meteosat-9 CTH @

meandiffe | - .0 RMSD
rence o o [km)
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Verticalprofiles of MISR — Meteosat-9 CMW and CTH bias @

14—-15 ! o '
| ¢ ] 12-13} - 4 NS W|nd
oi yS |
10=11r + 1 10-11F . 7
— 4+ —_ *
2ol ¢ 1 5 sl P .
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o £-7 * o o7 *
4-5F . . y i
05 * I
2=3r +i T 23 s E -
I & oi
-1 | . | i | =1 A ) | ) L a |
2C.0 o 0.0 1C.0 20.0 0.0 0.0 10.0
BIAS (MISH=MZG) EW WIND [m/s] BIAS (MISE—MS0) WS WIND [ /=]
CTH 1415 © 1 1 = SR -
12-13F = S
+
10-11} —— - .
= . . squares: annual mean differences
= B * " graylines:intervalfrom25th to 75th percentile
S . grayshadow:range ofmonthlymeandifferences
e f% i Somiber of Wircs
i * . .
E - T
J-3f . _ _ _
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e) Dependence of MISR — Meteosat-9 CMW and CTH meandiff. on MISR domain

A I [ I | [ (v
i :"- - _i;-"-:
w S
L T
y .
- - i
— 1.0 s -0
—
e i
Sy
i
— _ . .
™ - -
- e
'._E " . [E—
cm T
;? — *{ -5 T
r.'\.ﬁ i [T
= . oy
o
= -
o - - b
S0 " E -3
i ——— EW wind
MISE row 1 = solid lines NS wind
- MISE row 2 - doched lines —— T
-4 0 | | | | | (1.
) - i i I o £ =

WMISR calumn index
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e) Dependence of MISR — Meteosat-9 CMW and CTH bias on MISR domain

Further Investigation

*Feature occurs in all
height levels

*Seen in all months and
latitudes

*No strong dependence for
collocations using MSG-2
height assignment method:
CO, slicing and H,0
Intercept ISR row 7 soood liros

ISR row 2 desbed liney
|

el e,
low-level =0 to 3km mid-level =3 to 7 km high-level = 7 km and above
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f) Dependence on viewingzenith angle between MISR

Meteosat-9 CMW and CTH
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CaseStuﬁa Metecsat © \‘E

Path 192
Orbit 46033
August 13th 2008

3
5 A

10:42 UTC SEVIRI image

14:42 UTC SEVIRI image

sl W SR
with MISR wind with CALIPSO
locationsfromorbit 46033 retrievallocationsoverlaid.
overlaid. N /
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Motivation Method MISR “Clear Sky Winds”
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Analysis & Results

CALIPSO CBHs and CTHs,
Meteosat-9 CTHs, and
ERA-Interim BLHs at
14:57 — 15:01 UTC, 13

August 2008.
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Summary

* MISR clear sky winds prove accurate camera co-registration and puts lower
limits on MISR CMWs and CTHs.

* Differences in EW wind are small (-0.42 + 2.52 m/s) and in NS wind bigger (-
1.13 +4.13 m/s), biggestdifferencesin CTHs (450 + 1078 m).

Statistical Results over water are better than over land.
* Big dataset with 225,155 collocations delivers robust statistics.
— Display of spatial distribution of statistical parameters possible.

= Further studies for detailed explanation necessary.

* Future: MISR-like retrievals with wider swath
- Using CMWs and CTHs in numerical models for weather forecast
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 Biasy;sz(CTH) = -3.48-83.94*Bias,s(NS wind)

Mumber of Winds

[ I 0

K 60 520 THD 1040 .:i-
ok
3ng &0 - -_:
o 270 — ar -
L &
N e
--l. =|.
240 . 120 "
s
- EII
e
NS wind stronger than EW wind AR - S
B
C | I T
24

3/1/2010 Motivation Method MISR “Clear Sky Winds” Analysis & Results Case Study Summary



Max-Planck-Institut
fir Meteorologie

P

a) Retrieved MISR ,,Height“ vs. Scene Elevation.

k™

Averagesceneelevatio e MISR ,wind“

land domainsfr e ) e ud-free land domains.
Bias,, =11 m T Eaa—
RMSD,,,, =331 m 147,602 ,,clearskywinds“
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Zonal variation of MISR - Meteosat-9 CMW & CTH

P

VARIABLE REGION STATISTICS MEAN
Bias RMSD Corr MISR MSG-2
=H LB s | 2282 mis 0.57 Foam's | 822 m's
EL Vind Tropics 2% iy | 249 mdy 0.5 388 iy | -SG9 mi'y
MH L0 s | 2.6 mis 0.20 A.79m's | 449 m's
=H -1.22mis | 377 mis 0.81 0BEmis | 211 mis
NS Wind Tropics -1.08 mis | 420 mis 0.75 038 mis | 145 mis
N -1.17 mis | 4.45 mis 0.85 -2 .81 mis | -1.64 mis
=H G20 | 3.2 m's 0.2 1280 e | 1306 e
Wird Speed Tropics 04" m's | 322 m's .70 S HImds | B4Z2 mis
MH D7 m's | 372 m's 080G 103G s | 1670 s
=H 411 m 848 m 0.88 19%: m 1584 m
CTH Tropics 450 m 1112 m 0.88 213 m 1680 m
MH 225 I 1033 m 0.89 2387 m 1856 m

Max-Planck-Institut
fir Meteorologie




Max-Planck-Institut
fir Meteorologie

Spatialvariation of MISR Meteosat-9 CMW and CTH RMSD @

RMSD RMSD
EW wind 1 NS wind
[m/s] [m/s]
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Spatialvariation of MISR Meteosat-9 CMW and CTH correlation @

Corr.
EW wind

Corr.
% | NS wind
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Seasonal Variation @

EW/NS — . 7 ~ EW/NS
wind | . o . wind
meandiff. - = T - .  RMSD
m/sl IS sl

= o o | EW / NS
wind
; correlation

ATIS

SRy

szl hre = W Wi
casbed Iir";? — 5 W d
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Seasonal Variation

Investigation of large variation in NS
wind bias over land

*shape of the line is mostly dominated by
CMWs north of 30 S

*Monthly mean NS winds of MISR and of
Meteosat-9 over land show similar
variations in time

—>But mean NS winds of MISR are mostly
negative (northerly) and MSG-2 NS winds
are always positive (southerly)

eLower absolute biases during winter
times in NH and SH

Fos
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Tropics

NS wind meandiff.
over land [m/s]
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Seasonal Variation @

_ CTH
T RMSD
S - [km]

: CTH
correlation

——— wale & land
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Relative Bias (normalized by MISR (D)
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Low-level =

(up to
3km)

Dependence of MISR — Meteosat-9 CMW and CTH bias on MISR domain@

 Middle-
_  level
(3 -7km)
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;E; o High-level
| (7km and
above)

RIS row 7 s00d lires
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Dependence of MISR — Meteosat-9 CMW and CTH bias on MISR domain@

o . o ~ CO,slicin
EBBT - - . .“.; o | ‘ = g

ISR row 7 =il s FIER row 7 = e

FodISR row 2 dosbed lines = FRIER row 2
R . |

dosted lines s

H,0
intercept

RIS row 7 s00d lires FI5 wieo
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SH

(60S- 30S)
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Dependence of MISR — Meteosat-9 CMW and CTH bias on MISR domain@

i

1 [rr

R

ISR row 7
FodlER row
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NH
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EW wind

NM vs. M2/M3 (D)
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NM vs. M2/M3 (D)
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NM vs. M2/M3

VARIABLE REGIME STATISTICS
Bias RMSD Corr
Water & Land A0 s | 1.8 s 098
£ Wind Vialor 1A s | 1.8B s 098
Larid 203 m's | 1.589 s .95
Wate' & Land 0.07 m's | 3.10 mis 0.589
M5 Wind Water 0.05m's | 3.1 ris 0.90
Land 015 m's | 3.07 mis 0.80
Water & Land 1T m's | 2EB s .30
Wird Speed Waler 204 ms | 254 s 0.5
Larid 231 m's | 283 s .90
Wate & Land 53 m 433 mi 0.93
CTH Water 77 m 375 m 0.95
Land 142 733 m 0.90
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NM & M2/M3 withcollocated MSG-2 CMW:s

P
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VARIABLE HEGIME STATISTICS

Bias RMSD Correlation
HM M2/ M3 MM MZ2/M3 MM M2/M3

Water & Land | -0z8mis | -2°5mis| 204 | 1.8 m's n.ey .94
[ Yind Walcr DEEmes | - 3mis | 190 s | 133 mes .24 0.94
Land 0Abmis | B2 mis | 2T e | 240 mes n.c3 .35
Water & Land | 0.8 mis| O4Emis| 382 mis | 4.21 m'e .84 083
NS Wind Water 038mis| 045 mfs | 380 mis | 4.10 m's 0.85 0.84
Land 038mis| 070mis| 456 mis | 4.38 m's 0.73 0.68
Water & Land | -0t mes | QG rss | 309 s | 222 mes 024 0.&0
Vund Spesd Walcr QCZ2rms | 0.0 s | 298 s | 237 mes na5 n.zd
Land -0ed mis | - mts | 408 reds | 4502 mes n.7a N.6G
Water & Land | 469 m 365 m 210 m 780 m 0.84 0.85
CTH Water 4G m JEHO m d:0m BS m 0.80 083
Land 431 m 263 m 111 m 209 m 0.88 0.90
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