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White paper

Motivation: initiate preparations for Aeolus follow-on as soon
as possible

ESA Aeolus MAG white paper
— Draft version prepared by Ad Stoffelen
— Submitted to the ESA MAG for feedback

This presentation: summary of major items white paper

Take home message. A UV Doppler wind lidar is the only
option on the table to meet the WMO requirements on
winds (OSCAR database)
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» What will Aeolus see?

» Winds from clouds?
» What do we need beyond 20207
» What is possible from satellites?

» How to proceed after Aeolus?



What will Aeolus see? @ m

Rayleigh HLOS v One simulated orbit
W A W I v LIPAS

Mie HLOS
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e Rayleigh signal in clear air is most abundant and will have most impact
e Cloud and aerosol observations are sparse and affected by cloud

» UV DWL s very favorable to obtain wind profiles everywhere
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s Winds from clouds?

* Yes, that’s possible
— This workshop
— e.g. upper cloud motion winds

e But, clouds are tough
— They move, grow and transform,
due to heat, radiation, turbulence and mixing

e Far from trivial to retrieve atmospheric dynamics
from cloud displacements
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A spatial
plot of the
CRM cloud
field
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Colors in 1-minute steps
u=3.3m/s;v=0

» Clouds move, grow and transform, due heat, radiation, turbulence and mixing
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10.8 um brightness temperature (Nadir)
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s A

Zoom A: contours (0 sec)/flled contours( +120 sec.)
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» The mean horizontal motion has been fully and exactly compensated
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Tb is no good proxy for height

Region A
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Change in vertical height (cloud top)
» Vertical speed is not a perfect proxy for vertical wind

» A single MISR compromises both the temporal CTH an Tb changes
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Zoom B: contours (0 sec)/filled contours{(+120 sec.)
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» The mean horizontal motion has been fully and exactly compensated
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Tb Is no good proxy for height

Region B
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s How do clouds look like and behave?

I p———

e Single-satellite multi-angle imagers do not resolve the time or
dynamic aspects of cloud development and deformation.

 Therefore height, vertical
and horizontal wind components
are aliased in the resulting wind
products.

The solution is: tandem
e Synergy between various instruments
e Sample fast developing processes; avoid aliasing
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gCMW - tandem

MISR-like, but tandem with METOP-SG ’r’

Cloud top heights,
height resolved
winds, vertical
motion, aerosol,
humidity and cloud
structures

Needed for
mesoscale NWP

Proposal EE9 in 2015
(rejected)

Being proposed for H2020
in 2018

BCMW 2
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FLIRt

FLIRt: Flow by IR tandem

Accurate 4D wind observations from a tandem mission in

ESA — EEQO9
proposal

convoy with Sentinel-3 to answer the key missing link in
global climate change: aerosol and cloud interactions in

vertical updrafts and improved representation in climate
and NWP atmospheric circulation models

The driving requirement is the AR
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surface motion at an accuracy mm-pﬁ
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Doppler Radar

1. WIVERN — RADAR CONCEPT lllingsworth et al.

BASELINE: 800km swath:
Slant range 651km

Conical scan 37.9° off-nadir
(41.4° off zenith at surface)

Scan every 7 seconds
- move 50km along track
- sample every 50km along arc

NARROW BEAM - must use 94GHz — 2.9m elliptical antenna
- 3dB two-way beamwidth 0.001rad - pulse length 500m,

Detect line of sight winds - Doppler shift of cloud return

also precipitation rate and cloud ice water content.

Two configurations 1: 500km orbit /800km full swath, and

2: For shorter revisit time, 700km orbit/1800km swath



The concept

3D IASI winds from WV mixing ratio

AtTime ¢

WV mixing
ratio

S=

M Temperature

At Time t+ At

WV mixing
ratio

S=

v Temperature

Hautecoeur et al.

;'. ¢ Model Settings

Constrained

_3D.optical flow
paet )

Basic Conservation Laws
Vorticity and Divergence
Regularization
Minimization algorithm

3D wind field

U,V,W fields derived
from observations

@ MZT)S Cnada— @ EUMETSAT



Small scales
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wind energy (m*s )
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Tropical
variability

NWP models lack moist
convection and air-sea
interaction in rainy

YWind speedim/s)

areas

ASCAT scatterometer
does a good job near
rain

QuikScat, OSCAT and
radiometers are
affected by rain droplets
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Altitude [m]

NWP model versus hi-res
SPARC radiosondes

Houchi et al., 2010
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WMO OSCAR

Observing Systems Capability Analysis and Review Tool

Quantitative user-defined requirements for observation of physical variables in
application areas of WMO

Detailed information on all earth observation satellites and instruments
Expert analyses of space-based capabilities

Facilitates the Rolling Requirements Review process, comparing "what is required" with
"what is, or will be available", in order to identify gaps and support the planning of
integrated global observing systems (2040 vision)

Future objective is to automatically generate first-level analyses of compliance between
the quantitative requirements and the actual capabilities (space- or surface-based)

Observation Requirements

Satellite Capabilties

Surface-based capabilities (future module, not yet available)



http://www.wmo-sat.info/oscar/observingrequirements
http://www.wmo-sat.info/oscar/spacecapabilities

So what If Aeolus Is a sucess?

The technology of obtaining molecular winds has been
demonstrated

But, Aeolus does not meet NWP data assimilation practice, which
needs (e.g. from OSCAR database)

— 100-km density and every 3 hours
— Increased vertical sampling

Considerations for post-Aeolus spaceborne DWL

Constellation of several DWLs (similar to scatterometer)
For instance through international collaboration

Aeolus UV lidar is favourable for winds in clear air

— Stick to 355 nm wavelength

Evaluate improved technology on solid state physics, detectors
and efficiency == improved wind quality and resolution

Evaluate the additional option for optical profiles, besides winds

During design phase: lessons learnt from Aeolus, e.g. Cal/Val and
data processing



s Conclusions

- UV lidar will provide clear air winds and is currently the only potential candidate
to meet the WMO requirements on wind coverage and quality (OSCAR
database).

- Cloud dynamics are poorly described in models, also in relation to aerosol
- Many potentially capable cloud/aerosol missions exists and may fly >2020

- Tandem missions exploit synergy to yield height resolved horizontal and vertical
wind, cloud structure and dynamics, aerosol and humidity which are needed for
further advances in mesoscale NWP

» The white paper provides a clear overview of requirements for wind profiling
and satellites capabilities; soon available for a wider audience

» We will start a discussion on technologies, but with Aeolus we will have a space
heritage soon hopefully!

IWW - Jeju, 23-27 April 2018






Why wind profiles ?

Extend the G(C)OS to fill spatial and temporal gaps of wind
profiles in the vertical and provide shear observations

 Improved initialisation for weather forecasting, leading to
Improved weather forecasts and transport of constituents

 Weather and circulation model improvement
e Quality reference for existing wind observations

e Better resolve 3D turbulence (< 500 km), convection and
processes



Many small-scale
processes have eoreacanhi : FORECASTS
interaction with the 3D \ *

turbulence spectrum,

which dominates

atmospheric dynamics

in the tropics and

elsewhere on scales

below 500 km

Yet, few 3D wind
observations exist

Ocean model Surface model

LWG, Februari 2018



Time and zonal mean u-wind in ECMWEF (contours) and
difference with UKMO (shaded)

100 -

300 -

1000 A

3000 A

Pressure (Pa)
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© Heiner Kornich, MISU
<= Large uncertainty in tropics on seasonal flow affects climate processes



Small scales

-

1 F onent

’I |/7\| 8
p—y
I\__)I
EalS
(VD)
~ —
\_\\
!

Sity
|

dens

~2
[

IH_ )

ctrg

o)D)
)
oy
\ [
’I I\,_J
/] s z
p—y

/ ;
o . C SN P /A T / E (M [‘ ANA/ ’j
\ / ~N e S A A / (O NAVA NS~
[\\-" Q I'\j (._/ N // IanWNID RV ot // AN RV W NN
T T T T T

100 km

_ModeS at 10 km height

VA
A%

~—5
/] oy T
L

avenumber (m

L



Initialisation of weather forecasts

40 million observations processed every day

Data
assimilation in
NWP to
initialize model
dynamic state

Also basis for
climate

reanalysis
(ERA)

Geo-stationary satellites Polar-orbiting satellites GPS satellites

Atmospheric
motion vector

Profiler/
RADAR
wind

AIRCRAFT

Buoys -
Drifting
Moored

A

—

SYNOP - Ship

SYNOP - Land

‘ ‘ METAR



18UTC
average
for Sept-
Nov 2015

 Dynamical errors in the tropics and in
moist convection are mostly
unbalanced and 3D winds are needed
to observe them, hence Aeolus




8% WMO G(C)OS gap analysis

USER REQUIREMENTS
from WMO/CEOS database and
EUMETSAT Post-MSG/post-EPS

SATELLITE PERFORMANCES
(as evaluated in the
GOS Dossier Vol. V)

p

NWP, Global
NWP, Regional
WMO S & IA monitoring
GCOS Synoptic met
GOOS Nowcasting
ICSU Aer:_:nautlcal met
IGBP Agricultural rr_'|et
Atmos. chemistry
IOCCG Hydrology
UNEP
UNOOSA Sounding
WCRP Clouds, precip, land
EUMETSAT ( | Oceanography
Atmos. chemistry
Climate

> Comparison tool
€ g

| —
— "
e, S

T

Statement of compliance

2040 vision




All instruments for measuring

Instruments
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Summary observational needs

Topic

Observational needs

Dynamics,

transport

Spatially resolved, particularly vertically, and high accuracy
measurements of wind and humidity.

Particularly, UTLS (clear, cloudy and aerosol)

Physical

processes

3D turbulence on scales < 500 km
Vertical mixing of air

3D or 4D measurements of convective, cloud, radiative and
precipitation processes involving wind, humidity, clear air,
aerosol, cloud and radiation parameters, aerosol and
precipitation forms

Improved observation techniques and algorithms to measure and
retrieve these physical properties

Compare physical properties / processes with weather or
atmospheric circulation models

Satellite

product

Spatially resolved, particularly vertically, and high accuracy
measurements of wind, humidity and clear/aerosol/cloud process
properties, collocated with existing (operational) LEO and GEO
instruments for validation, e.qg., (Doppler) lidar, radar, multi-angle




[0] www.wmo.int/pages/prog/sat/Databases.html#UserRequirements

[1] www.wmo.int/pages/prog/sat/Refdocuments.html#spacebasedgos
[2] www.wmo-sat.info/oscar/

[3] aqua.nasa.gov/doc/pubs/A-Train_Fact_sheet. pdf,
Formation Flying: The Afternoon “A-Train” Satellite Constellation

[4] www.esa.int/esaMI/ESA_Publications/SEMAJUB474F_0.html ,
The Changing Earth: New Scientific Challenges for ESA’s Living
Planet Programme ESA SP-1304, July 2006

[5] www.esa.int/esal P/SEMO97EHITF_LPgmes_0O.html
[6] www.esa.int/stse

[7] www.eumetsat.int/Home/Main/Satellites/PostEPS/Resources/index.htm?
[8] www.eumetsat.int/groups/pps/documents/document/pdf _peps_mrd.pdf

LWG, Februari 2018
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Wind-Profile-satellite-observation-requirements-and-capabilities]

Context-and-needs- of-the-numerical-weather- prediction- community.- -9

The-nature- of -user-requirements.- Model-application.-Dynamical- weather, -transport,-climate, circulation.--§
Data-assimilation.- -4

Rolling- Review- of- Requirements- and- Task- Team- on- Observational- Requirements- and- Satellite-
Measurements.--§

Accuracy/uncertainty,- Spatial- resolution- and-sampling,- Temporal- distribution- and-sampling, - timeliness- -
Capabilities;- what-for-what-purpose.- Operational:-Sondes/planes.,- AMV,-research:-DWL,-WIVERN, -FLIRT.~-§
Operations-and-resilience.-Way-forward.--q

1. -+ Introduction

Weather- forecasting- and- reanalyses,- using- methods- developed- for- Numerical- Weather- Prediction-
(NWP),- have- seen- unprecedented- improvements- in- skill- in- the- past-decades- (Bauer-et-al.,- 2015;- Dee-et-
al.,- 2011).- - Basic- predictability- was- achieved- in- the- early- days- of- NWP- by-following- the-relatively- slow-
large-scale- dynamical- modes- on- the- synoptic- scale,- but- today’s- models- may- capture- fast-evolving-
mesoscale-convective-comolexes-rather-well -- These-imnrovements- have- heen- nossible-due-to-increased-

LWG, Februari 2018
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Complete draft

Present at LWG

Present at EUMETSAT workshop, 15t European lidar
workshop, EUMETSAT conference

Submit

LWG, Februari 2018



Let’s look at progress!

ECMWF OPS improves slowly

Scatterometer O variance under 200 km constant
<200-km variance B increases to 80% (u), resp. 60% (v) of O

O-B decreases, particularly for v
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s Hi-res radiosonde shear
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		DROP		0.0262984535		0.0099371618		0.0099371618		0.0099371618		0.0099371618

		PILOT		0.890358712		0.1209423994		0.1209423994		0.1209423994		0.1209423994

		PROFILER		0.7115796526		0.1209423994		0.1209423994		0.1209423994		0.1209423994

		GOES-AMV		1.6733729789		0.0984824492		0.0984824492		0.0984824492		0.0984824492

		MTSAT-AMV		1.677352766		0.1125		0.1125		0.1125		0.1125

		Meteosat-AMV		3.3493173958		0.15		0.15		0.15		0.15

		MODIS		0.3535591877		0.15		0.15		0.15		0.15

		NOAA-AVHHR		0		0.15		0.15		0		0

		ASCAT-A		3.1824618046		0.1776023128		0.1776023128		0.1776023128		0.1776023128

		OSCAT		0		0.1776023128		0.1776023128		0		0

		HIRS		2.1176682789		0.1009213868		0.1009213868		0.1009213868		0.1009213868

		AMSU-A Metop B		0		0.15		0.15		0		0

		AMSU-A		22.234526677		0.2990353636		0.2990353636		0.2990353636		0.2990353636

		ATMS		0		0.15		0.15		0		0

		AIRS		7.9193346176		0.2043795		0.2043795		0.2043795		0.2043795

		IASI		9.6548046288		0.1626364666		0.1626364666		0.1626364666		0.1626364666

		GPS-RO		7.818223896		0.6500895572		0.6500895572		0.6500895572		0.6500895572

		MERIS		0.0758626602		0		0		0.0545849174		0.0545849174

		MHS		2.4052250559		0.1108936256		0.1108936256		0.1108936256		0.1108936256

		AMSU-B		1.4657471451		0.0812866229		0.0812866229		0.0812866229		0.0812866229

		Meteosat-Rad		2.1001724585		0.0545849174		0.0545849174		0.0545849174		0.0545849174

		MTSAT-Rad		0.5326409393		0.0545849174		0.0545849174		0.0545849174		0.0545849174

		GOES-RAD		0.3958631184		0.0545849174		0.0545849174		0.0545849174		0.0545849174

		O3		0.0596339567		0.0051529387		0.0051529387		0.0051529387		0.0051529387

		GBRAD		0.0018934511		0.0545849174		0.0545849174		0.0545849174		0.0545849174

		ALLSKY-SSMIS		2.8560672466		0.0545849174		0.0545849174		0.0545849174		0.0545849174

		ALLSKY-TMI		1.424902855		0.0545849174		0.0545849174		0.0545849174		0.0545849174
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May 2013

																				FEC%				erro+25%				Global Fce		diff		FEC global		diff

				SYNOP		4957655		-1417667.9						SYNOP		4957655		-1417667.9		5.0267644861				0.2653192771		2012		19127328159		-2002101888.4		-27684897.8592122		-517495.626883101

				AIREP		19923110		-2830246.5						AIREP		19923110		-2830246.5		10.0354833408				0.2428036007		2013		17125226270.6		-11.6909514465		-28202393.4860953		1.8349351346

				DRIBU		319720		-446639.4						DRIBU		319720		-446639.4		1.583693243				0.3077193333

				TEMP		5737088		-1119270.2						TEMP		5737088		-1119270.2		3.9687064169				0.2317558191

				DROP		7560		-253.6						DROP		7560		-253.6		0.0008992145				0.0099371618

				PILOT		1064976		-273064.8						PILOT		1064976		-273064.8		0.9682327145				0.1209423994

				PROFILER		2298530		-132787.3						PROFILER		2298530		-132787.3		0.4708369879				0.1209423994

				GOES13-IR		408392		-88952.5						GOES-AMV		2223662		-770323.3		2.7314110782				0.0984824492

				GOES13-VIS		195280		-37502.1						MTSAT-AMV		1913030		-377200.6		1.3374772612				0.1125

				GOES13-WVCL		321718		-95810.3						Meteosat-AMV		3568902		-776543.2		2.7534655893				0.15

				GOES11-IR		659804		-265429.7						MODIS		459820		-94859.3		0.3363519484				0.15

				GOES11-VIS		265638		-81256.6						NOAA-AVHHR		299704		-86004.3		0.3049539042				0.15

				GOES11-WVCL		372830		-201372.1						ASCAT-A		2130060		-776420.6		2.7530308744				0.1776023128

				MTSAT2-IR		829592		-131799.2						OSCAT		6772502		-1448874.7		5.1374175058				0.1776023128

				MTSAT2-VIS		117226		-13785.9						HIRS		10181515		-516393.7		1.8310279241				0.1009213868

				MTSAT2-WVCL		966212		-231615.5						AMSU-A Metop B		15118161		-1586609.1		5.6257959126				0.15

				MET-7-IR		207688		-33343.5						AMSU-A		57078445		-4663496.3		16.535817438				0.2990353636

				MET-7-VIS		149462		-25754.1						ATMS		22434750		-1291205.8		4.5783553819				0.15

				MET-7-WVCL		377938		-130995.8						AIRS		73006897		-1937951.4		6.8715848566				0.2043795

				MET-10-IR		889762		-158420.5						IASI		111524807		-2184015.5		7.7440785339				0.1626364666

				MET-10-VIS		605854		-56158.7						GPS-RO		14330396		-2127239		7.5427605145				0.6500895572

				MET-10-WVCL1		645024		-190768.8						MERIS		0		0		0				0

				MET-10-WVCL2		693174		-181101.8						MHS		6098348		-1063226.1		3.7699853402				0.1108936256

				MODIS783-IR		84408		-18028.2						AMSU-B		2337436		-413229.1		1.4652270567				0.0812866229

				MODIS783-WVMW		132270		-22234.5						Meteosat-Rad		5335839		-485487.1		1.7214393532				0.0545849174

				MODIS783-WVCL		24028		-4760.1						MTSAT-Rad		1371548		-111744		0.3962216897				0.0545849174

				MODIS784-IR		75836		-15399						GOES-RAD		2462438		-148376.2		0.5261120836				0.0545849174

				MODIS784-WVMW		86012		-19649.3						O3		1745857		-3174		0.0112543639				0.0051529387

				MODIS784-WVCL		57266		-14788.2						GBRAD		408419		-24426.5		0.0866114431				0.0545849174

				NOAA-AVHHR		299704		-86004.3						ALLSKY-SSMIS		4514489		-716691.5		2.5412435308				0.0545849174

				ASCAT-A		2130060		-776420.6						ALLSKY-TMI		4136577		-378972.6		1.3437604159				0.0545849174

				OSCAT		6772502		-1448874.7

				HIRS		10181515		-516393.7

				AMSU-A-METOP-B		15118161		-1586609.1

				AMSU-A-METOP-A		13479579		-1042161.2

				AMSU-A-AQUA		6980609		-389112.5

				AMSU-A-15		9582551		-1075588

				AMSU-A-18		15205149		-1439362.9

				AMSU-A-19		11830557		-717271.7

				ATMS		22434750		-1291205.8

				AIRS		73006897		-1937951.4

				IASI		111524807		-2184015.5

				GPS-RO		14330396		-2127239

				MHS		6098348		-1063226.1

				AMSU-B-18		2337436		-413229.1

				MET-7-Rad		831902		-75243.9

				MET-10-Rad		4503937		-410243.2

				MTSAT2-Rad		1371548		-111744

				GOES-Rad		2462438		-148376.2

				O3		1745857		-3174

				GBRAD		408419		-24426.5

				ALLSKY-SSMIS		4514489		-716691.5

				ALLSKY-TMI		4136577		-378972.6

				TotalNumber		383762241		TotalNumberTable		383762241

				TotalFSO		-28202393.4860927		TotalSensTable		-28202393.4860953

				SYNOP

				u10		v10		ps		rh2		z		Total

				187493		-15740.7		187493		-27497.5		3766840		-1353247.6		798835		-21919.3		16994		737.2		4957655		-1417667.9

				AIREP

				u		v		t		Total

		>850		926335		-21251.5		926335		-28549.3		912175		-57095.8		2764845		-106896.6

		850-700		699980		-38501.5		699980		-45663.9		701688		-68150.2		2101648		-152315.6

		700-500		1168140		-111754.4		1168140		-116681.6		1188152		-112959.6		3524432		-341395.7

		500-400		511588		-67918.3		511588		-72728.3		527810		-56340.8		1550986		-196987.5

		400-300		559271		-110510.4		559271		-118633.9		579354		-68313.2		1697896		-297457.5

		300-200		2402182		-569643.3		2402182		-564287.3		2370581		-352107.6		7174945		-1486038.2

		200-100		372233		-102706.9		372233		-88959.6		363890		-57487.1		1108356		-249153.5

		100-70		1		-3.2		1		1.2		0		0		2		-2.1

		70-50		0		0		0		0		0		0		0		0

		50-30		0		0		0		0		0		0		0		0

		30>		0		0		0		0		0		0		0		0

		TOTAL		6639730		-1022289.6		6639730		-1035502.7		6643650		-772454.3		19923110		-2830246.5

				DRIBU

				u		v		ps		Total

				268774		-425683.1		25473		-8466.5		25473		-12489.9		319720		-446639.4

				TEMP

				u		v		t		q		Total

		>850		146726		-17282.9		146726		-13052.3		184298		-38512.7		176751		-2283.6		654501		-71131.4

		850-700		106835		-41615.7		106835		-31725.6		147738		-40925.5		146843		-9234.6		508251		-123501.4

		700-500		134984		-66524.7		134984		-56208.7		211587		-58077		211574		-13334.4		693129		-194144.8

		500-400		82834		-32719.4		82834		-33709.2		127460		-42665.2		125734		-5052.7		418862		-114146.5

		400-300		88062		-35735.7		88062		-37156.9		124963		-34282.9		100597		-338.7		401684		-107514.2

		300-200		166820		-53189.2		166820		-45722.3		184356		-47018.4		75814		-1677.8		593810		-147607.6

		200-100		226445		-106118.9		226445		-71448.3		231110		-39153.9		68448		-384.6		752448		-217105.7

		100-70		135071		-28586.1		135071		-19334.9		100704		-7309.6		0		0		370846		-55230.6

		70-50		120461		-19859.4		120461		-13218.3		94694		-6849.4		0		0		335616		-39927.1

		50-30		148397		-14343.5		148397		-6967.9		100198		-4010.2		0		0		396992		-25321.6

		30>		215446		-12753.8		215446		-8186.8		180057		-2698.7		0		0		610949		-23639.3

		TOTAL		1572081		-428729.5		1572081		-336731		1687165		-321503.4		905761		-32306.4		5737088		-1119270.2

				DROP

				u		v		t		q		Total

		>850		553		40.6		553		-9		487		12.1		442		-22.2		2035		21.6

		850-700		446		-44.5		446		-46.2		288		35.4		280		-39.9		1460		-95.3

		700-500		544		23.8		544		-154.8		512		24		510		14.1		2110		-92.9

		500-400		239		2.4		239		-68.3		206		-17.2		200		-6.9		884		-90

		400-300		175		39.2		175		-35.2		201		18.8		167		-4.9		718		17.8

		300-200		131		-0.5		131		-27.6		91		13.3		0		0		353		-14.8

		200-100		0		0		0		0		0		0		0		0		0		0

		100-70		0		0		0		0		0		0		0		0		0		0

		70-50		0		0		0		0		0		0		0		0		0		0

		50-30		0		0		0		0		0		0		0		0		0		0

		30>		0		0		0		0		0		0		0		0		0		0

		TOTAL		2088		60.9		2088		-341.2		1785		86.4		1599		-59.8		7560		-253.6

				PILOT

				u		v		Total

		>850		65786		-10667.3		65786		-10331		131572		-20998.3

		850-700		59412		-21195.2		59412		-18483.7		118824		-39678.9

		700-500		63230		-27862.8		63230		-27092.4		126460		-54955.1

		500-400		29144		-14053.1		29144		-11112.1		58288		-25165.2

		400-300		31523		-12350.7		31523		-12588		63046		-24938.7

		300-200		34732		-13598.2		34732		-13803.2		69464		-27401.4

		200-100		63722		-31750.2		63722		-24381.9		127444		-56132.1

		100-70		30924		-5748.1		30924		-6387.7		61848		-12135.8

		70-50		26477		-3925.9		26477		-3517.1		52954		-7443.1

		50-30		44590		714.1		44590		-2886.3		89180		-2172.2

		30>		82948		-478.7		82948		-1565.4		165896		-2044.1

		TOTAL		532488		-140916		532488		-132148.7		1064976		-273064.8

				PROFILER

				u		v		Total

		>850		85815		-1814.1		85815		-3878.9		171630		-5693.1

		850-700		298593		-10426.3		298593		-15004.3		597186		-25430.7

		700-500		380618		-31931.7		380618		-23232.9		761236		-55164.7

		500-400		154449		-14182.4		154449		-9302.5		308898		-23485

		400-300		107781		-8412.3		107781		-6052.8		215562		-14465.1

		300-200		70171		239.1		70171		-3936.7		140342		-3697.5

		200-100		51310		-2088.9		51310		-2822.4		102620		-4911.4

		100-70		528		-80.3		528		140.4		1056		60.1

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		1149265		-68697.1		1149265		-64090.2		2298530		-132787.3

				GOES13-IR

				u		v		Total

		>850		27717		-3252.8		27717		-4608.8		55434		-7861.5

		850-700		35903		-3769.1		35903		-19053.8		71806		-22822.9

		700-500		12586		-1543		12586		-3205.2		25172		-4748.3

		500-400		9905		-2914.9		9905		-2099.7		19810		-5014.7

		400-300		31616		-4234.1		31616		-8462.3		63232		-12696.4

		300-200		60868		-7895		60868		-13591.7		121736		-21486.8

		200-100		25601		-6200.7		25601		-8121.3		51202		-14321.9

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		204196		-29809.7		204196		-59142.8		408392		-88952.5

				GOES13-VIS

				u		v		Total

		>850		55592		-4395.1		55592		-12115.1		111184		-16510.2

		850-700		42048		2372.3		42048		-23364.1		84096		-20991.8

		700-500		0		0		0		0		0		0

		500-400		0		0		0		0		0		0

		400-300		0		0		0		0		0		0

		300-200		0		0		0		0		0		0

		200-100		0		0		0		0		0		0

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		97640		-2022.8		97640		-35479.2		195280		-37502.1

				GOES13-WVCL

				u		v		Total

		>850		0		0		0		0		0		0

		850-700		0		0		0		0		0		0

		700-500		0		0		0		0		0		0

		500-400		1510		-632.3		1510		-469		3020		-1101.3

		400-300		33981		-2122.8		33981		-13197		67962		-15319.8

		300-200		82714		-17793.7		82714		-27454.4		165428		-45248

		200-100		42654		-15720.6		42654		-18420.6		85308		-34141.2

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		160859		-36269.4		160859		-59540.9		321718		-95810.3

				GOES11-IR

				u		v		Total

		>850		56976		-6211.4		56976		-7537.8		113952		-13749.2

		850-700		73358		-25533.8		73358		-32992.9		146716		-58526.8

		700-500		19630		-14427.4		19630		-8858.2		39260		-23285.6

		500-400		13515		-5927.1		13515		-4564.6		27030		-10491.7

		400-300		45159		-18346.5		45159		-18768.4		90318		-37114.9

		300-200		92565		-45127.8		92565		-43533.1		185130		-88660.8

		200-100		28699		-15335.2		28699		-18265.4		57398		-33600.6

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		329902		-130909.2		329902		-134520.5		659804		-265429.7

				GOES11-VIS

				u		v		Total

		>850		75430		-5377.1		75430		-16845.1		150860		-22222.2

		850-700		57389		-16147.1		57389		-42887.3		114778		-59034.4

		700-500		0		0		0		0		0		0

		500-400		0		0		0		0		0		0

		400-300		0		0		0		0		0		0

		300-200		0		0		0		0		0		0

		200-100		0		0		0		0		0		0

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		132819		-21524.2		132819		-59732.4		265638		-81256.6

				GOES11-WVCL

				u		v		Total

		>850		0		0		0		0		0		0

		850-700		0		0		0		0		0		0

		700-500		0		0		0		0		0		0

		500-400		2080		-1063.6		2080		-1201.8		4160		-2265.4

		400-300		41886		-13734.6		41886		-19796.4		83772		-33531

		300-200		103669		-57837.7		103669		-53521.7		207338		-111359.4

		200-100		38780		-27537.2		38780		-26679.1		77560		-54216.2

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		186415		-100173.1		186415		-101199		372830		-201372.1

				MTSAT2-IR

				u		v		Total

		>850		204169		-23387.8		204169		-16646.4		408338		-40034.2

		850-700		16		-0.4		16		-62		32		-62.4

		700-500		3391		-2122.8		3391		203.9		6782		-1918.9

		500-400		13231		-3352.8		13231		-1154.2		26462		-4506.9

		400-300		31577		-5105		31577		-7387.8		63154		-12492.8

		300-200		127368		-22451.1		127368		-34076.8		254736		-56527.9

		200-100		35044		-8689.4		35044		-7566.7		70088		-16256.1

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		414796		-65109.4		414796		-66689.8		829592		-131799.2

				MTSAT2-VIS

				u		v		Total

		>850		58613		-9017.2		58613		-4768.7		117226		-13785.9

		850-700		0		0		0		0		0		0

		700-500		0		0		0		0		0		0

		500-400		0		0		0		0		0		0

		400-300		0		0		0		0		0		0

		300-200		0		0		0		0		0		0

		200-100		0		0		0		0		0		0

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		58613		-9017.2		58613		-4768.7		117226		-13785.9

				MTSAT2-WVCL

				u		v		Total

		>850		0		0		0		0		0		0

		850-700		0		0		0		0		0		0

		700-500		0		0		0		0		0		0

		500-400		34		11.3		34		34.4		68		45.7

		400-300		84858		-16249.1		84858		-19933.3		169716		-36182.4

		300-200		336058		-59289.8		336058		-91942.1		672116		-151231.8

		200-100		62156		-22540.2		62156		-21706.7		124312		-44246.9

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		483106		-98067.8		483106		-133547.7		966212		-231615.5

				MET-7-IR

				u		v		Total

		>850		30920		-2803.7		30920		-3384.3		61840		-6188

		850-700		23506		5803.4		23506		-8185.6		47012		-2382.2

		700-500		1894		14.5		1894		-382.2		3788		-367.6

		500-400		2901		-517.4		2901		-1552.2		5802		-2069.6

		400-300		9894		-1864.9		9894		-3224.7		19788		-5089.6

		300-200		24599		-5806.5		24599		-5617.2		49198		-11423.7

		200-100		10130		-4219.5		10130		-1603.4		20260		-5822.8

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		103844		-9394		103844		-23949.5		207688		-33343.5

				MET-7-VIS

				u		v		Total

		>850		61377		-8480.3		61377		-10700.2		122754		-19180.5

		850-700		13354		1360.8		13354		-7934.4		26708		-6573.6

		700-500		0		0		0		0		0		0

		500-400		0		0		0		0		0		0

		400-300		0		0		0		0		0		0

		300-200		0		0		0		0		0		0

		200-100		0		0		0		0		0		0

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		74731		-7119.5		74731		-18634.6		149462		-25754.1

				MET-7-WVCL

				u		v		Total

		>850		0		0		0		0		0		0

		850-700		0		0		0		0		0		0

		700-500		0		0		0		0		0		0

		500-400		189		-165.3		189		-76.4		378		-241.6

		400-300		52437		-10908.3		52437		-15791.8		104874		-26700.1

		300-200		95521		-35255.1		95521		-32603.9		191042		-67859

		200-100		40822		-24314.3		40822		-11880.7		81644		-36195

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		188969		-70643		188969		-60352.8		377938		-130995.8

				MET-10-IR

				u		v		Total

		>850		108454		-8080.7		108454		-11412.7		216908		-19493.4

		850-700		102679		-8410.1		102679		-22521.6		205358		-30931.7

		700-500		0		0		0		0		0		0

		500-400		23748		-4713		23748		-4935.2		47496		-9648.1

		400-300		50486		-10101.9		50486		-9906.3		100972		-20008.1

		300-200		103710		-17448.3		103710		-24667.3		207420		-42115.6

		200-100		55804		-18743.7		55804		-17479.8		111608		-36223.5

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		444881		-67497.6		444881		-90922.8		889762		-158420.5

				MET-10-VIS

				u		v		Total

		>850		206611		-10013.6		206611		-24167.3		413222		-34180.9

		850-700		96316		-5909.6		96316		-16068.1		192632		-21977.8

		700-500		0		0		0		0		0		0

		500-400		0		0		0		0		0		0

		400-300		0		0		0		0		0		0

		300-200		0		0		0		0		0		0

		200-100		0		0		0		0		0		0

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		302927		-15923.2		302927		-40235.4		605854		-56158.7

				MET-10-WVCL1

				u		v		Total

		>850		0		0		0		0		0		0

		850-700		0		0		0		0		0		0

		700-500		0		0		0		0		0		0

		500-400		22		-12.9		22		32.9		44		20

		400-300		53909		-6011.6		53909		-11660.7		107818		-17672.3

		300-200		164942		-38500.1		164942		-48173.9		329884		-86674

		200-100		103639		-45365.9		103639		-41076.7		207278		-86442.6

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		322512		-89890.5		322512		-100878.3		645024		-190768.8

				MET-10-WVCL2

				u		v		Total

		>850		0		0		0		0		0		0

		850-700		0		0		0		0		0		0

		700-500		22843		-4694.6		22843		-8536		45686		-13230.7

		500-400		44615		-9375.7		44615		-9807.3		89230		-19183

		400-300		62263		-8246.7		62263		-12373.4		124526		-20620.1

		300-200		137031		-29880.2		137031		-37236.1		274062		-67116.3

		200-100		79835		-31655.5		79835		-29296.2		159670		-60951.7

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		346587		-83852.8		346587		-97248.9		693174		-181101.8

				MODIS783-IR

				u		v		Total

		>850		0		0		0		0		0		0

		850-700		2950		-1592.8		2950		-942.2		5900		-2535

		700-500		22037		-6343.7		22037		-3351.9		44074		-9695.6

		500-400		6190		-2170.5		6190		-763.2		12380		-2933.7

		400-300		8492		-1322.7		8492		-1482.4		16984		-2805.1

		300-200		2534		116.5		2534		-178.2		5068		-61.7

		200-100		1		0.5		1		2.4		2		2.9

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		42204		-11312.7		42204		-6715.5		84408		-18028.2

				MODIS783-WVMW

				u		v		Total

		>850		0		0		0		0		0		0

		850-700		0		0		0		0		0		0

		700-500		1985		-557.8		1985		-854.1		3970		-1411.9

		500-400		35574		-6262.2		35574		-6005.3		71148		-12267.4

		400-300		27032		-3557.6		27032		-4732.7		54064		-8290.3

		300-200		1544		-63.2		1544		-201.7		3088		-264.9

		200-100		0		0		0		0		0		0

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		66135		-10440.8		66135		-11793.7		132270		-22234.5

				MODIS783-WVCL

				u		v		Total

		>850		0		0		0		0		0		0

		850-700		0		0		0		0		0		0

		700-500		434		30.8		434		66		868		96.8

		500-400		5095		-924.4		5095		-1696.6		10190		-2621

		400-300		6150		-587		6150		-1472.6		12300		-2059.7

		300-200		334		21.2		334		-200.3		668		-179.1

		200-100		1		2.3		1		0.6		2		2.9

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		12014		-1457.2		12014		-3302.9		24028		-4760.1

				MODIS784-IR

				u		v		Total

		>850		0		0		0		0		0		0

		850-700		2210		-1533.7		2210		-811.2		4420		-2344.9

		700-500		17429		-5121.4		17429		-4906.7		34858		-10028.1

		500-400		5823		-550.1		5823		-303.2		11646		-853.3

		400-300		9620		-713.7		9620		-1566.4		19240		-2280.1

		300-200		2830		56.9		2830		43.4		5660		100.3

		200-100		6		12.1		6		-5.1		12		7

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		37918		-7849.8		37918		-7549.2		75836		-15399

				MODIS784-WVMW

				u		v		Total

		>850		0		0		0		0		0		0

		850-700		0		0		0		0		0		0

		700-500		3978		-1641.3		3978		-1460.4		7956		-3101.7

		500-400		31670		-7556		31670		-7132		63340		-14688

		400-300		7113		-532.6		7113		-1223.8		14226		-1756.4

		300-200		245		-52.8		245		-50.5		490		-103.2

		200-100		0		0		0		0		0		0

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		43006		-9782.6		43006		-9866.7		86012		-19649.3

				MODIS784-WVCL

				u		v		Total

		>850		0		0		0		0		0		0

		850-700		0		0		0		0		0		0

		700-500		531		-61.9		531		-324.8		1062		-386.7

		500-400		8834		-2582.5		8834		-2532.8		17668		-5115.3

		400-300		18506		-3234.3		18506		-5737.5		37012		-8971.8

		300-200		760		27.1		760		-343.3		1520		-316.1

		200-100		2		1.3		2		0.4		4		1.7

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		28633		-5850.3		28633		-8937.9		57266		-14788.2

				NOAA-AVHHR

				u		v		Total

		>850		0		0		0		0		0		0

		850-700		7665		-3122.5		7665		-1877.3		15330		-4999.9

		700-500		65802		-20648.8		65802		-23229.9		131604		-43878.7

		500-400		32727		-8363		32727		-11984.1		65454		-20347

		400-300		34152		-5373		34152		-9539.4		68304		-14912.4

		300-200		9482		-1431.8		9482		-397.1		18964		-1828.9

		200-100		24		-31.6		24		-5.8		48		-37.4

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		149852		-38970.7		149852		-47033.6		299704		-86004.3

				ASCAT-A

				amb		u		amb		v		Total

				1065030		-324151.2		1065030		-452269.5		2130060		-776420.6

				OSCAT

				amb		u		amb		v		Total

				3386251		-500426.9		3386251		-948447.8		6772502		-1448874.7

				HIRS

				rad

		1		0		0

		2		0		0

		3		0		0

		4		2071547		-22032.4

		5		1262032		-15937.7

		6		1099934		-40811.3

		7		824364		-31197.2

		8		0		0

		9		787426		123.5

		10		0		0

		11		781100		-103591.7

		12		1780832		-235385.5

		13		0		0

		14		787058		-42849.8

		15		787222		-24711.5

		16		0		0

		17		0		0

		18		0		0

		19		0		0

		20		0		0

		21		0		0

		22		0		0

		23		0		0

		24		0		0

		TOTAL		10181515		-516393.7		10181515		-516393.7

				AMSU-A-METOP-B

				rad

		1		0		0

		2		0		0

		3		0		0

		4		0		0

		5		1078644		-224966.8

		6		1214087		-326523

		7		1378070		-338244.8

		8		1580220		-365936.5

		9		1645278		-190254.1

		10		1623671		-57141.1

		11		1649961		-7153.2

		12		1648888		-11651.3

		13		1650050		-21789.6

		14		1649292		-42948.7

		15		0		0

		16		0		0

		17		0		0

		18		0		0

		19		0		0

		20		0		0

		21		0		0

		22		0		0

		23		0		0

		24		0		0

		TOTAL		15118161		-1586609.1		15118161		-1586609.1

				AMSU-A-METOP-A

				rad

		1		0		0

		2		0		0

		3		0		0

		4		0		0

		5		1067068		-191177.1

		6		1203622		-296765.2

		7		0		0

		8		1531844		-295282.5

		9		1613082		-132981.6

		10		1581838		-41944.7

		11		1620411		-4924

		12		1619384		-13950.2

		13		1621589		-23965.7

		14		1620741		-41170.3

		15		0		0

		16		0		0

		17		0		0

		18		0		0

		19		0		0

		20		0		0

		21		0		0

		22		0		0

		23		0		0

		24		0		0

		TOTAL		13479579		-1042161.2		13479579		-1042161.2

				AMSU-A-AQUA

				rad

		1		0		0

		2		0		0

		3		0		0

		4		0		0

		5		0		0

		6		430710		-67247.3

		7		0		0

		8		810794		-200245.8

		9		952286		-56477.1

		10		939646		-26249.6

		11		961875		-2250.4

		12		961728		-7321.7

		13		962283		-6249.1

		14		961287		-23071.4

		15		0		0

		16		0		0

		17		0		0

		18		0		0

		19		0		0

		20		0		0

		21		0		0

		22		0		0

		23		0		0

		24		0		0

		TOTAL		6980609		-389112.5		6980609		-389112.5

				AMSU-A-15

				rad

		1		0		0

		2		0		0

		3		0		0

		4		0		0

		5		1038023		-235659.3

		6		0		0

		7		771584		-188316.7

		8		1508524		-412848.9

		9		1566042		-137284.3

		10		1550295		-64522.7

		11		0		0

		12		1575895		-15193.7

		13		1572188		-21762.4

		14		0		0

		15		0		0

		16		0		0

		17		0		0

		18		0		0

		19		0		0

		20		0		0

		21		0		0

		22		0		0

		23		0		0

		24		0		0

		TOTAL		9582551		-1075588		9582551		-1075588

				AMSU-A-18

				rad

		1		0		0

		2		0		0

		3		0		0

		4		0		0

		5		1102643		-210220.3

		6		1233109		-292385

		7		1386745		-334118.6

		8		1561730		-354282.3

		9		1649603		-111812

		10		1616998		-58600.9

		11		1665474		-20038.2

		12		1665674		-9997

		13		1659160		-9591

		14		1664013		-38317.5

		15		0		0

		16		0		0

		17		0		0

		18		0		0

		19		0		0

		20		0		0

		21		0		0

		22		0		0

		23		0		0

		24		0		0

		TOTAL		15205149		-1439362.9		15205149		-1439362.9

				AMSU-A-19

				rad

		1		0		0

		2		0		0

		3		0		0

		4		0		0

		5		1074677		-213042.2

		6		1201320		-303296.7

		7		0		0

		8		0		0

		9		1592345		-101035

		10		1557829		-35330

		11		1607520		-4480.5

		12		1600631		-8128.2

		13		1594655		-11478.3

		14		1601580		-40480.9

		15		0		0

		16		0		0

		17		0		0

		18		0		0

		19		0		0

		20		0		0

		21		0		0

		22		0		0

		23		0		0

		24		0		0

		TOTAL		11830557		-717271.7		11830557		-717271.7

				ATMS

				rad

		1		0		0

		2		0		0

		3		0		0

		4		0		0

		5		0		0

		6		838699		-70954.7

		7		982667		-77069.3

		8		1055282		-79804

		9		2222253		-216544.4

		10		2222207		-57212.8

		11		2222177		-28337.1

		12		2221918		-9082.6

		13		2221527		-16332.5

		14		2221830		-17713.2

		15		2221294		-61668.7

		16		0		0

		17		0		0

		18		658532		-53978.9

		19		711128		-90831.8

		20		878917		-156775.9

		21		878330		-167713.9

		22		877989		-187186.1

		23		0		0

		24		0		0

		TOTAL		22434750		-1291205.8		22434750		-1291205.8

				AIRS

				rad

				7		1103161		-1661.2

				15		1113017		-1611.1

				20		1122232		-2038.6

				21		1111942		-1484.4

				22		1147079		-1290.5

				27		1122294		-1849.4

				28		1146341		-909.2

				40		1127186		-1282.8

				52		1132623		-1940.9

				69		1146615		-1690.3

				72		1146979		-1477.1

				92		1143228		-2074.6

				93		1146541		-1334.3

				98		1145399		-1561.6

				99		1146421		-1393.6

				104		1144867		-1554.7

				105		1146303		-1344.9

				110		1144017		-1640.7

				111		1146051		-1667.1

				116		1142683		-1579.5

				117		1145930		-2041.1

				123		1144752		-1471.4

				128		1133738		-1726.3

				129		1139153		-1920.1

				138		1092949		-5013.9

				139		1086110		-5352.2

				144		1072532		-7161.4

				145		1078499		-7168.3

				150		1032206		-8934.3

				151		1062255		-48038.2

				156		1000389		-78140.2

				157		1016513		-47896.7

				162		957930		-76445.2

				168		929251		-73973.2

				169		982398		-68379.6

				172		976201		-31028.7

				173		894617		-57465.9

				174		908485		-70633.6

				175		943188		-60567

				179		875954		-52366.9

				180		862841		-61905.8

				185		881498		-51518.8

				186		848856		-54766.9

				190		829667		-66871.1

				192		808827		-56638.1

				193		830327		-36425.4

				198		756544		-73270

				201		790544		-75997.5

				204		445719		-34034.7

				207		522771		-32690.7

				210		392699		-24927.3

				213		472254		-18095.6

				215		334059		-26817.1

				216		388085		-19784.6

				218		357953		-19590.1

				221		296841		-22094.3

				224		455195		-29953.3

				226		278054		-15479.4

				227		283512		-15425.1

				232		264870		-14535.2

				239		315277		-19835.7

				250		505946		-20171.8

				251		304993		-10410.8

				252		272902		-18224.9

				253		269564		-14961.2

				256		238092		-6461.2

				257		234203		-6658.6

				261		225378		-7499.5

				262		227814		-9108.5

				267		226741		-8402.2

				272		228915		-9157.2

				295		238724		-11688.7

				299		249769		-10236.2

				305		249132		-401.3

				309		244872		-434.9

				310		254313		-509.6

				333		223084		-111.6

				338		222957		-256.9

				362		222749		-217.3

				375		222151		254.6

				475		222020		164.5

				484		222114		-7.8

				497		222144		130.2

				528		222079		95.3

				587		222131		-21

				672		222415		-772.5

				787		221660		-181

				791		221860		-172

				843		34463		-41.6

				870		222183		-636.2

		1003		204665		-129.3

		1012		204660		-103.4

		1019		204707		-11

		1024		204925		44.5

		1030		204749		91.7

		1038		204804		173.5

		1048		204802		231.5

		1069		204903		305.4

		1079		204901		239.4

		1082		204895		264

		1083		204918		270.8

		1088		205087		266

		1090		205066		338.5

		1092		205088		328.5

		1095		204710		96.7

		1104		205218		314.7

		1111		204878		240.7

		1115		204842		203.2

		1116		204818		151

		1120		204739		59.1

		1123		204713		46.3

		1130		204660		-21.1

		1329		205017		-915

		1424		250561		-16311.9

		1466		380854		-60343.6

		1471		256441		-5211.4

		1520		265934		-27345.9

		1565		281279		-41281.1

		1740		396248		-85728.7

		1865		253344		-1183.7

		1866		253282		2039.8

		1868		253818		744.5

		1869		255032		-1991

		1872		255536		-626.4

		1873		254500		376.4

		1876		253345		648.4

		1877		254362		212.5

		1881		255378		-1512.2

		1882		255841		-2160.7

		1897		256405		-4679.9

		1901		256717		-4642.2

		1911		255510		-1300.4

		1917		257158		-6682.2

		1918		258685		-7093.6

		1921		264386		-7367.3

		1923		281518		-7842.3

		1924		271544		-8128.5

		1928		307664		-9158.6

		TOTAL		73006897		-1937951.4		73006897		-1937951.4

				IASI

				rad

				16		931393		-16351.4

				38		920799		-1647.2

				49		930899		-796.8

				51		927421		-1425.4

				55		930716		-1136.6

				57		925053		-1615.7

				59		930943		-1074.4

				61		930838		-872.2

				63		923503		-1594.8

				66		930898		-798.5

				70		930364		-4656

				72		930887		-14557.2

				74		930862		-4700.5

				79		930846		-1089.6

				81		930858		-2319.9

				83		930708		-1527.6

				85		930780		-763.3

				87		930693		-1132.9

				89		930875		-1412.3

				101		930871		-6170.6

				104		930616		-2544.7

				106		930868		-3527.7

				109		929271		-1850.8

				111		930724		-857.5

				113		930816		-1907.6

				116		930018		-1462.2

				119		930807		-2098.5

				122		929248		-1815.1

				125		930773		-1690.8

				128		929468		-1463.3

				131		930754		-1714.5

				133		930633		-1058.5

				135		929266		-1478.5

				138		930747		-2202.7

				141		926586		-1730.3

				144		930714		-1999.5

				146		930332		-761.4

				148		928133		-1473.2

				151		930692		-1735

				154		910093		-2076

				157		930490		-2356.2

				159		916321		-1477.5

				161		906350		-1876.2

				163		930304		-1909

				165		919420		-1208.5

				167		895798		-2896.8

				170		929970		-1878.8

				173		880984		-3491

				176		929603		-4494.7

				178		896940		-3639.8

				179		873980		-4665

				180		874577		-4403.3

				183		928666		-1699.4

				185		850436		-4001.3

				187		858823		-3697.8

				189		928022		-1786.3

				191		847098		-2609.7

				193		822408		-36046.7

				195		904129		-4930.7

				197		833870		-16791.4

				199		792948		-49700.7

				201		869421		-9352.9

				203		844772		-10874.5

				205		770442		-51191.1

				207		816572		-21878.4

				210		779598		-20786

				212		761275		-49968.3

				214		809963		-16172.2

				217		744601		-33305.2

				219		742527		-48142.3

				222		800857		-19807.9

				224		717740		-38849.2

				226		724120		-45440.2

				228		784333		-15807.3

				230		728149		-43712

				232		703443		-40213

				234		755213		-14887.1

				236		694020		-42084.8

				239		677639		-43245.8

				241		719657		-18809.3

				246		660312		-44440.8

				249		666576		-47943.1

				252		639177		-45363.4

				254		668814		-21326.9

				256		654969		-29619.5

				258		598149		-32542.9

				260		636067		-22941.8

				262		617710		-38969.5

				265		510411		-40774.7

				267		591323		-26883.9

				269		561074		-19548.5

				271		418263		-18084.2

				272		412363		-23504.2

				273		496394		-23866.6

				278		367099		-19733.2

				280		484653		-22729.5

				282		516910		-13890.1

				284		331324		-10966

				286		389067		-15856.6

				288		531108		-15604

				290		379252		-12257.6

				292		393501		-22640.1

				294		605566		-26560.4

				296		678967		-29904.4

				299		768681		-20680.2

				301		880333		-26575

				303		885523		-38887.5

				306		636262		-23573.4

				308		363553		-16695.7

				310		346621		-10744.7

				312		304122		-11259.8

				314		282920		-8818.5

				316		337225		-3949.4

				318		294818		-11196.7

				320		273590		-14750.9

				323		379079		-6721.2

				325		270832		-15147.7

				327		303365		-11885.9

				329		412588		-8393.3

				331		297612		-12333.6

				333		302890		-12740.1

				335		459770		-9086.1

				341		464748		-6972.2

				347		438009		-12319.7

				350		317393		-16383.6

				352		317594		-11264.6

				354		439302		-9197.8

				356		316920		-15273.9

				358		310830		-12752.8

				360		430160		-8753.5

				362		314927		-14145.3

				364		299884		-11770.2

				366		415187		-338.1

				369		292251		-458.1

				371		327535		-399.7

				373		343903		-443.3

				375		294195		-607.7

				377		323212		-433.6

				379		362350		-501.7

				381		317239		-1009

				386		541344		-1263.8

				389		357429		-637.9

				404		262717		-469.6

				407		264005		-258.9

				410		262027		-409.2

				414		328820		-648.1

				416		265039		-675.9

				426		282769		-269.2

				428		261686		-631.9

				432		293668		-338.4

				434		261269		-532.5

				445		271547		-576.8

				457		260953		84.3

				515		257878		-68.8

				546		257301		-177.2

				552		258065		-130.4

				566		257543		-86.5

				571		256565		-108.9

				573		256077		-45.4

				646		257622		1

				662		256274		184.4

				668		256442		222.7

				756		256872		99.1

				867		256751		327

				921		256393		305.5

		1479		233746		-114.7

		1509		233189		241.5

		1513		233256		272.9

		1521		233280		295.2

		1536		233507		488.4

		1574		233600		495.5

		1578		233996		386.8

		1579		234632		505.4

		1585		233973		518.5

		1587		233783		330.2

		1626		233642		515.3

		1639		233388		286.5

		1643		233757		356.5

		1652		233256		233.4

		1658		233389		230.8

		1671		233444		427.5

		2889		321671		-20374.7

		2958		334581		-23426.9

		2993		410112		-43558.7

		3002		514430		-83723.5

		3049		368295		-32456.4

		3105		462167		-60963.8

		3110		423922		-49739.7

		5381		273331		-9622.3

		5399		247389		-3908.7

		5480		233298		-2010.1

		TOTAL		111524807		-2184015.5		111524807		-2184015.5

				GPS-RO

				occ

				2		39570		-486.7

				3		194510		-11238.6

				4		248037		-20361.5

				5		252166		-23596.6

				6		250328		-24320.9

				7		246748		-19927.6

				8		282339		-27027

				9		338986		-47117.6

		10		341989		-170318

		11		360423		-181279.3

		12		364204		-194538.6

		13		339152		-169810.8

		14		366482		-166408

		15		341512		-149873.7

		16		341697		-147616.7

		17		342041		-133107.5

		18		341825		-128157.8

		19		314777		-75122.9

		20		343905		-73855.7

		21		316043		-52960.2

		22		316325		-43613.1

		23		316198		-36530.4

		24		315932		-29772.2

		25		315842		-25005.5

		26		287032		-18461.4

		27		315547		-20934.2

		28		315341		-16790.6

		29		286386		-15162.4

		30		286184		-17159.9

		31		314931		-15768.4

		32		286095		-12147

		33		314806		-10794.1

		34		286120		-7390.6

		35		285951		-6657.9

		36		286040		-6554.9

		37		314853		-5583.6

		38		285885		-6686.7

		39		285865		-3772.9

		40		278361		-3367.7

		41		299693		-2327.7

		42		274593		-2621.1

		43		274603		-948.8

		44		274593		-501

		45		299672		-332.1

		46		274367		-379.4

		47		274469		-180.9

		48		274412		-201.4

		49		299457		-359.9

		50		124109		-107.7

		TOTAL		14330396		-2127239		14330396		-2127239

				MHS

				rad

		1		0		0

		2		0		0

		3		1557532		-321485.3

		4		2293353		-410787.2

		5		2247463		-330953.5

		6		0		0

		7		0		0

		8		0		0

		9		0		0

		10		0		0

		11		0		0

		12		0		0

		13		0		0

		14		0		0

		15		0		0

		16		0		0

		17		0		0

		18		0		0

		19		0		0

		20		0		0

		21		0		0

		22		0		0

		23		0		0

		24		0		0

		TOTAL		6098348		-1063226.1		6098348		-1063226.1

				AMSU-B-18

				rad

		1		0		0

		2		0		0

		3		800749		-171081.6

		4		774075		-141027.4

		5		762612		-101120.2

		6		0		0

		7		0		0

		8		0		0

		9		0		0

		10		0		0

		11		0		0

		12		0		0

		13		0		0

		14		0		0

		15		0		0

		16		0		0

		17		0		0

		18		0		0

		19		0		0

		20		0		0

		21		0		0

		22		0		0

		23		0		0

		24		0		0

		TOTAL		2337436		-413229.1		2337436		-413229.1

				MET-7-Rad

				rad

				831902		-75243.9

				MET-10-Rad

				rad

		1		0		0

		2		2903688		-294567.2

		3		1600249		-115676

		4		0		0

		5		0		0

		6		0		0

		7		0		0

		8		0		0

		9		0		0

		10		0		0

		11		0		0

		12		0		0

		13		0		0

		14		0		0

		15		0		0

		16		0		0

		17		0		0

		18		0		0

		19		0		0

		20		0		0

		21		0		0

		22		0		0

		23		0		0

		24		0		0

		TOTAL		4503937		-410243.2		4503937		-410243.2

				MTSAT2-Rad

				rad

				1371548		-111744

				GOES-Rad

				rad

				2462438		-148376.2

				O3

				rad

				1745857		-3174

				GBRAD

				rad

				408419		-24426.5

				ALLSKY-SSMIS

				rad

		1		0		0

		2		0		0

		3		0		0

		4		0		0

		5		0		0

		6		0		0

		7		0		0

		8		0		0

		9		0		0

		10		0		0

		11		0		0

		12		968226		-163294.3

		13		960844		-187932.3

		14		964222		-247454.6

		15		0		0

		16		827159		-60335.3

		17		794038		-57675.1

		18		0		0

		19		0		0

		20		0		0

		21		0		0

		22		0		0

		23		0		0

		24		0		0

		TOTAL		4514489		-716691.5		4514489		-716691.5

				ALLSKY-TMI

				rad

		1		0		0

		2		0		0

		3		862623		-87200.4

		4		859481		-99385.4

		5		851682		-149639

		6		781278		-27463.1

		7		0		0

		8		781513		-15284.6

		9		0		0

		10		0		0

		11		0		0

		12		0		0

		13		0		0

		14		0		0

		15		0		0

		16		0		0

		17		0		0

		18		0		0

		19		0		0

		20		0		0

		21		0		0

		22		0		0

		23		0		0

		24		0		0

		TOTAL		4136577		-378972.6		4136577		-378972.6





May 2013

				6.7398735205		0.2653192771		0.2653192771		0.2653192771		0.2653192771

				12.2101205401		0.2428036007		0.2428036007		0.2428036007		0.2428036007

				2.8138767351		0.3077193333		0.3077193333		0.3077193333		0.3077193333

				5.3092628605		0.2317558191		0.2317558191		0.2317558191		0.2317558191

				0.0262984535		0.0099371618		0.0099371618		0.0099371618		0.0099371618

				0.890358712		0.1209423994		0.1209423994		0.1209423994		0.1209423994

				0.7115796526		0.1209423994		0.1209423994		0.1209423994		0.1209423994

				1.6733729789		0.0984824492		0.0984824492		0.0984824492		0.0984824492

				1.677352766		0.1125		0.1125		0.1125		0.1125

				3.3493173958		0.15		0.15		0.15		0.15

				0.3535591877		0.15		0.15		0.15		0.15

				0		0.15		0.15		0		0

				3.1824618046		0.1776023128		0.1776023128		0.1776023128		0.1776023128

				0		0.1776023128		0.1776023128		0		0

				2.1176682789		0.1009213868		0.1009213868		0.1009213868		0.1009213868

				0		0.15		0.15		0		0

				22.234526677		0.2990353636		0.2990353636		0.2990353636		0.2990353636

				0		0.15		0.15		0		0

				7.9193346176		0.2043795		0.2043795		0.2043795		0.2043795

				9.6548046288		0.1626364666		0.1626364666		0.1626364666		0.1626364666

				7.818223896		0.6500895572		0.6500895572		0.6500895572		0.6500895572

				0.0758626602		0		0		0.0545849174		0.0545849174

				2.4052250559		0.1108936256		0.1108936256		0.1108936256		0.1108936256

				1.4657471451		0.0812866229		0.0812866229		0.0812866229		0.0812866229

				2.1001724585		0.0545849174		0.0545849174		0.0545849174		0.0545849174

				0.5326409393		0.0545849174		0.0545849174		0.0545849174		0.0545849174

				0.3958631184		0.0545849174		0.0545849174		0.0545849174		0.0545849174

				0.0596339567		0.0051529387		0.0051529387		0.0051529387		0.0051529387

				0.0018934511		0.0545849174		0.0545849174		0.0545849174		0.0545849174

				2.8560672466		0.0545849174		0.0545849174		0.0545849174		0.0545849174

				1.424902855		0.0545849174		0.0545849174		0.0545849174		0.0545849174



May-13

May-12

FEC%



May 2012

																				FEC%				erro+25%

				SYNOP		4351209		-1865927.1						SYNOP		4351209		-1865927.1		6.7398735205				0.2653192771

				AIREP		17133121		-3380359.4						AIREP		17133121		-3380359.4		12.2101205401				0.2428036007

				DRIBU		440606		-779018.9						DRIBU		440606		-779018.9		2.8138767351				0.3077193333

				TEMP		5378629		-1469864						TEMP		5378629		-1469864		5.3092628605				0.2317558191

				DROP		11397		-7280.7						DROP		11397		-7280.7		0.0262984535				0.0099371618

				PILOT		1016406		-246494.9						PILOT		1016406		-246494.9		0.890358712				0.1209423994

				PROFILER		2345848		-197000.1						PROFILER		2345848		-197000.1		0.7115796526				0.1209423994

				GOES13-IR		590730		-185954						GOES-AMV		1381660		-463271.6		1.6733729789				0.0984824492

				GOES13-VIS		315510		-69554.1						MTSAT-AMV		1573484		-464373.4		1.677352766				0.1125

				GOES13-WVCL		475420		-207763.5						Meteosat-AMV		3598408		-927255.1		3.3493173958				0.15

				MTSAT2-IR		681234		-139348.1						MODIS		468386		-97882.5		0.3535591877				0.15

				MTSAT2-VIS		158912		-46996.3						NOAA-AVHHR		0		0		0				0

				MTSAT2-WVCL		733338		-278029						ASCAT-A		2195988		-881061.3		3.1824618046				0.1776023128

				MET-7-IR		242802		-68350.6						OSCAT		0		0		0				0

				MET-7-VIS		211238		-49039.1						HIRS		10487615		-586274.3		2.1176682789				0.1009213868

				MET-7-WVCL		496700		-222842.7						AMSU-A Metop B		0		0		0				0

				MET-9-IR		662984		-109469.5						AMSU-A		56962847		-6155606		22.234526677				0.2990353636

				MET-9-VIS		608724		-36938.8						ATMS		0		0		0				0

				MET-9-WVCL1		748554		-255843.1						AIRS		74559005		-2192459.7		7.9193346176				0.2043795

				MET-9-WVCL2		627406		-184771.3						IASI		115993195		-2672922.8		9.6548046288				0.1626364666

				MODIS783-IR		78542		-17796.9						GPS-RO		12550479		-2164467.3		7.818223896				0.6500895572

				MODIS783-WVMW		124758		-17973.1						MERIS		89470		-21002.5		0.0758626602				0.0545849174

				MODIS783-WVCL		43138		-6022.9						MHS		3511504		-665884.1		2.4052250559				0.1108936256

				MODIS784-IR		74572		-21787.2						AMSU-B		1944362		-405790.6		1.4657471451				0.0812866229

				MODIS784-WVMW		90008		-21383.9						Meteosat-Rad		5561259		-581430.6		2.1001724585				0.0545849174

				MODIS784-WVCL		57368		-12918.5						MTSAT-Rad		1121592		-147461.1		0.5326409393				0.0545849174

				ASCAT-A		2195988		-881061.3						GOES-RAD		1309059		-109594.3		0.3958631184				0.0545849174

				HIRS		10487615		-586274.3						O3		2524868		-16509.6		0.0596339567				0.0051529387

				AMSU-A-METOP-A		13628983		-1485494.3						GBRAD		272891		-524.2		0.0018934511				0.0545849174

				AMSU-A-AQUA		6513291		-409227.9						ALLSKY-SSMIS		4573634		-790699.3		2.8560672466				0.0545849174

				AMSU-A-15		10152853		-1592683.9						ALLSKY-TMI		4170392		-394482.9		1.424902855				0.0545849174

				AMSU-A-18		13122942		-1506217.4

				AMSU-A-19		13544778		-1161982.5

				AIRS		74559005		-2192459.7

				IASI		115993195		-2672922.8

				GPS-RO		12550479		-2164467.3

				MERIS		89470		-21002.5

				MHS		3511504		-665884.1

				AMSU-B-18		1944362		-405790.6

				MET-7-Rad		1013751		-112247.5

				MET-10-Rad		4547508		-469183.1

				MTSAT2-Rad		1121592		-147461.1

				GOES-Rad		1309059		-109594.3

				O3		2524868		-16509.6

				GBRAD		272891		-524.2

				ALLSKY-SSMIS		4573634		-790699.3

				ALLSKY-TMI		4170392		-394482.9

				TotalNumber		335527314		TotalNumberTable		335527314

				TotalFSO		-27684897.8592111		TotalSensTable		-27684897.8592122

				SYNOP

				u10		v10		ps		rh2		z		Total

				190445		-49264.9		190445		-41273		3395367		-1769886.8		561651		-2320.5		13301		-3181.8		4351209		-1865927.1

				AIREP

				u		v		t		Total

		>850		790192		-19555.2		790192		-35693.4		774611		-94774		2354995		-150022.6

		850-700		587723		-51449.5		587723		-37555.7		581935		-99606.7		1757381		-188612

		700-500		1024032		-134718.9		1024032		-133021		1013314		-164741.9		3061378		-432481.8

		500-400		439538		-84555.9		439538		-96507		438648		-74622.7		1317724		-255685.6

		400-300		473821		-158236.7		473821		-159390.4		477737		-100213		1425379		-417840.1

		300-200		2171847		-684618.8		2171847		-628584.9		2109254		-399355.4		6452948		-1712559.1

		200-100		257848		-89635.3		257848		-76053.1		247618		-57444.7		763314		-223133.2

		100-70		1		11.6		1		-36.7		0		0		2		-25.1

		70-50		0		0		0		0		0		0		0		0

		50-30		0		0		0		0		0		0		0		0

		30>		0		0		0		0		0		0		0		0

		TOTAL		5745002		-1222758.8		5745002		-1166842.2		5643117		-990758.4		17133121		-3380359.4

				DRIBU

				u		v		ps		Total

				372830		-751082.4		33888		-15144.5		33888		-12792		440606		-779018.9

				TEMP

				u		v		t		q		Total

		>850		148544		-25322.5		148544		-19902.3		189107		-85646.5		182046		-12431.6		668241		-143303

		850-700		101030		-41259.3		101030		-42565.2		149078		-58228.5		147968		-6159.8		499106		-148212.8

		700-500		121567		-79014		121567		-59416.8		194914		-99730.8		191520		-7174.9		629568		-245336.6

		500-400		78322		-48717.8		78322		-37181.9		118022		-57019.8		104089		-3040.6		378755		-145960.1

		400-300		87709		-39461.2		87709		-33345.9		120458		-50383.3		79776		-531.6		375652		-123722.1

		300-200		155518		-49433.1		155518		-46273.7		177365		-44897.5		62257		-1472.1		550658		-142076.5

		200-100		205926		-192644.9		205926		-93592.3		223129		-46563.1		57963		-616.5		692944		-333416.8

		100-70		121296		-55700.7		121296		-30864.2		96807		-2012		0		0		339399		-88576.9

		70-50		111543		-16076.8		111543		-14952.7		98170		-8825.5		0		0		321256		-39854.9

		50-30		129472		-17257		129472		-12312.6		109207		-7490		0		0		368151		-37059.6

		30>		182105		-11984.6		182105		-5294.7		190689		-5065.4		0		0		554899		-22344.7

		TOTAL		1443032		-576871.9		1443032		-395702.4		1666946		-465862.5		825619		-31427.1		5378629		-1469864

				DROP

				u		v		t		q		Total

		>850		850		-331		850		-671		657		-1796.1		630		89.8		2987		-2708.2

		850-700		360		-245.4		360		23.4		588		-965.3		581		150.8		1889		-1036.6

		700-500		468		267.9		468		-583.7		724		-498.6		722		309.9		2382		-504.6

		500-400		267		-249		267		-734.4		395		-428.3		354		-117.5		1283		-1529.2

		400-300		225		-250.9		225		55.3		322		-254.6		127		-33.8		899		-483.9

		300-200		433		-404.4		433		-200.2		431		-371.4		0		0		1297		-976

		200-100		224		41.7		224		-30.3		212		-53.5		0		0		660		-42.2

		100-70		0		0		0		0		0		0		0		0		0		0

		70-50		0		0		0		0		0		0		0		0		0		0

		50-30		0		0		0		0		0		0		0		0		0		0

		30>		0		0		0		0		0		0		0		0		0		0

		TOTAL		2827		-1171.1		2827		-2140.9		3329		-4367.9		2414		399.2		11397		-7280.7

				PILOT

				u		v		Total

		>850		65057		-16474		65057		-16484.9		130114		-32958.9

		850-700		56962		-21716.3		56962		-17746.5		113924		-39462.8

		700-500		60285		-19023.8		60285		-24137.8		120570		-43161.6

		500-400		26617		-9631.7		26617		-7026.1		53234		-16657.8

		400-300		29825		-11377		29825		-9250.3		59650		-20627.3

		300-200		35178		-12144.6		35178		-11816.8		70356		-23961.4

		200-100		59480		-26254.2		59480		-19780.4		118960		-46034.5

		100-70		28225		-3478.8		28225		-5161.9		56450		-8640.7

		70-50		28453		-1229.3		28453		-2592.4		56906		-3821.7

		50-30		40129		-1539.7		40129		-2941.3		80258		-4481

		30>		77992		-6452.6		77992		-234.7		155984		-6687.3

		TOTAL		508203		-129321.8		508203		-117173.1		1016406		-246494.9

				PROFILER

				u		v		Total

		>850		42535		-582.7		42535		-1911.7		85070		-2494.4

		850-700		266138		-12442.4		266138		-20557.8		532276		-33000.2

		700-500		399782		-25637.4		399782		-40774.7		799564		-66412.1

		500-400		157241		-20521.3		157241		-24772.6		314482		-45293.8

		400-300		113937		-16888.1		113937		-13014.8		227874		-29902.9

		300-200		93277		-6877.8		93277		-3547		186554		-10424.8

		200-100		94776		-3280.9		94776		-4748.6		189552		-8029.5

		100-70		5238		-598.4		5238		-844.1		10476		-1442.5

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		1172924		-86828.9		1172924		-110171.2		2345848		-197000.1

				GOES13-IR

				u		v		Total

		>850		46327		-4575.4		46327		-4845.6		92654		-9421

		850-700		63504		-24090.7		63504		-19686		127008		-43776.7

		700-500		20737		-11481.6		20737		-7033.7		41474		-18515.4

		500-400		13622		-2912.7		13622		-4745.9		27244		-7658.5

		400-300		44674		-7469.2		44674		-11603.7		89348		-19072.9

		300-200		79702		-25799.1		79702		-26300.6		159404		-52099.8

		200-100		26799		-18724.1		26799		-16685.6		53598		-35409.7

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		295365		-95052.9		295365		-90901.2		590730		-185954

				GOES13-VIS

				u		v		Total

		>850		96353		-14707.1		96353		-13610.5		192706		-28317.5

		850-700		61402		-16864		61402		-24372.6		122804		-41236.5

		700-500		0		0		0		0		0		0

		500-400		0		0		0		0		0		0

		400-300		0		0		0		0		0		0

		300-200		0		0		0		0		0		0

		200-100		0		0		0		0		0		0

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		157755		-31571		157755		-37983		315510		-69554.1

				GOES13-WVCL

				u		v		Total

		>850		0		0		0		0		0		0

		850-700		0		0		0		0		0		0

		700-500		0		0		0		0		0		0

		500-400		2537		-761.1		2537		-529.8		5074		-1290.9

		400-300		57690		-10100		57690		-14955.9		115380		-25055.9

		300-200		126597		-54886.3		126597		-49363		253194		-104249.3

		200-100		50886		-48290.3		50886		-28877.1		101772		-77167.4

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		237710		-114037.7		237710		-93725.8		475420		-207763.5

				MTSAT2-IR

				u		v		Total

		>850		157265		-20414.8		157265		-15534.3		314530		-35949

		850-700		8		-19.3		8		-1.1		16		-20.4

		700-500		2596		-1800.5		2596		-693.3		5192		-2493.8

		500-400		10328		-4697.1		10328		-3234.6		20656		-7931.6

		400-300		27092		-9645.9		27092		-9600.6		54184		-19246.5

		300-200		113276		-21567.9		113276		-26759.5		226552		-48327.4

		200-100		30052		-12738.3		30052		-12640.9		60104		-25379.2

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		340617		-70883.8		340617		-68464.3		681234		-139348.1

				MTSAT2-VIS

				u		v		Total

		>850		79456		-24309		79456		-22687.4		158912		-46996.3

		850-700		0		0		0		0		0		0

		700-500		0		0		0		0		0		0

		500-400		0		0		0		0		0		0

		400-300		0		0		0		0		0		0

		300-200		0		0		0		0		0		0

		200-100		0		0		0		0		0		0

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		79456		-24309		79456		-22687.4		158912		-46996.3

				MTSAT2-WVCL

				u		v		Total

		>850		0		0		0		0		0		0

		850-700		0		0		0		0		0		0

		700-500		0		0		0		0		0		0

		500-400		32		-69.2		32		-28.6		64		-97.8

		400-300		83156		-28163		83156		-38826.1		166312		-66989.1

		300-200		232389		-85760.3		232389		-71124.3		464778		-156884.6

		200-100		51092		-27961.1		51092		-26096.4		102184		-54057.5

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		366669		-141953.6		366669		-136075.4		733338		-278029

				MET-7-IR

				u		v		Total

		>850		38553		-6730.1		38553		-4985.6		77106		-11715.7

		850-700		16372		-2509.5		16372		-4168.3		32744		-6677.8

		700-500		1695		778.6		1695		-699.5		3390		79.1

		500-400		3055		-1526.8		3055		-1633.7		6110		-3160.5

		400-300		11591		-3159.1		11591		-5801.8		23182		-8960.9

		300-200		38956		-12966.1		38956		-12544.2		77912		-25510.3

		200-100		11179		-7152.5		11179		-5252		22358		-12404.5

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		121401		-33265.5		121401		-35085.1		242802		-68350.6

				MET-7-VIS

				u		v		Total

		>850		90525		-20418.6		90525		-16992.1		181050		-37410.7

		850-700		15094		-7225.4		15094		-4402.9		30188		-11628.4

		700-500		0		0		0		0		0		0

		500-400		0		0		0		0		0		0

		400-300		0		0		0		0		0		0

		300-200		0		0		0		0		0		0

		200-100		0		0		0		0		0		0

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		105619		-27644		105619		-21395		211238		-49039.1

				MET-7-WVCL

				u		v		Total

		>850		0		0		0		0		0		0

		850-700		0		0		0		0		0		0

		700-500		0		0		0		0		0		0

		500-400		307		-197.4		307		-250.4		614		-447.8

		400-300		52982		-13095.2		52982		-29457.6		105964		-42552.8

		300-200		141081		-56132.9		141081		-55766.2		282162		-111899.1

		200-100		53980		-42966.1		53980		-24976.9		107960		-67943.1

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		248350		-112391.6		248350		-110451		496700		-222842.7

				MET-9-IR

				u		v		Total

		>850		144530		-5601.3		144530		-13454.3		289060		-19055.6

		850-700		20732		-1493.1		20732		-4234.9		41464		-5728

		700-500		0		0		0		0		0		0

		500-400		11074		124.9		11074		-2955.4		22148		-2830.5

		400-300		39789		-3391.8		39789		-8003.4		79578		-11395.3

		300-200		79012		-19517.5		79012		-23480.5		158024		-42998.1

		200-100		36355		-15689.2		36355		-11772.8		72710		-27462

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		331492		-45568.1		331492		-63901.3		662984		-109469.5

				MET-9-VIS

				u		v		Total

		>850		277661		-12564.3		277661		-16443.4		555322		-29007.7

		850-700		26701		-4005.1		26701		-3925.9		53402		-7931.1

		700-500		0		0		0		0		0		0

		500-400		0		0		0		0		0		0

		400-300		0		0		0		0		0		0

		300-200		0		0		0		0		0		0

		200-100		0		0		0		0		0		0

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		304362		-16569.5		304362		-20369.3		608724		-36938.8

				MET-9-WVCL1

				u		v		Total

		>850		0		0		0		0		0		0

		850-700		0		0		0		0		0		0

		700-500		0		0		0		0		0		0

		500-400		21		8		21		-31.5		42		-23.5

		400-300		67636		-8713		67636		-14784.7		135272		-23497.7

		300-200		202969		-65899		202969		-63996.2		405938		-129895.2

		200-100		103651		-60890		103651		-41536.7		207302		-102426.7

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		374277		-135494		374277		-120349.1		748554		-255843.1

				MET-9-WVCL2

				u		v		Total

		>850		0		0		0		0		0		0

		850-700		0		0		0		0		0		0

		700-500		4996		-2720.2		4996		-1427.3		9992		-4147.5

		500-400		22402		-3723		22402		-5388.7		44804		-9111.7

		400-300		65467		-8632.5		65467		-13583.8		130934		-22216.3

		300-200		143342		-43774.5		143342		-42970.9		286684		-86745.5

		200-100		77496		-35927.5		77496		-26622.9		154992		-62550.5

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		313703		-94777.7		313703		-89993.6		627406		-184771.3

				MODIS783-IR

				u		v		Total

		>850		0		0		0		0		0		0

		850-700		2306		-1032.4		2306		-1137.7		4612		-2170.1

		700-500		22261		-6248.7		22261		-5912.1		44522		-12160.8

		500-400		5972		-1482.3		5972		-1223.9		11944		-2706.2

		400-300		7287		-276.8		7287		-416.4		14574		-693.2

		300-200		1444		32.9		1444		-98.7		2888		-65.7

		200-100		1		-0.1		1		-0.8		2		-0.9

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		39271		-9007.3		39271		-8789.6		78542		-17796.9

				MODIS783-WVMW

				u		v		Total

		>850		0		0		0		0		0		0

		850-700		0		0		0		0		0		0

		700-500		4004		-1163.2		4004		-530.2		8008		-1693.4

		500-400		37951		-4408.7		37951		-5732.6		75902		-10141.3

		400-300		18581		-2448.6		18581		-3325.5		37162		-5774.2

		300-200		1842		4.8		1842		-368.5		3684		-363.7

		200-100		1		0		1		-0.4		2		-0.4

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		62379		-8015.9		62379		-9957.2		124758		-17973.1

				MODIS783-WVCL

				u		v		Total

		>850		0		0		0		0		0		0

		850-700		0		0		0		0		0		0

		700-500		3445		-869.1		3445		-1091.4		6890		-1960.5

		500-400		7548		-698.3		7548		-1292.4		15096		-1990.7

		400-300		9735		-1912.9		9735		-302		19470		-2214.9

		300-200		841		302.9		841		-159.6		1682		143.3

		200-100		0		0		0		0		0		0

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		21569		-3177.5		21569		-2845.4		43138		-6022.9

				MODIS784-IR

				u		v		Total

		>850		0		0		0		0		0		0

		850-700		2148		-397.7		2148		-785.3		4296		-1183

		700-500		19516		-7559.5		19516		-7584.6		39032		-15144.2

		500-400		6804		-2305.8		6804		-1791.5		13608		-4097.3

		400-300		7446		-1624.1		7446		116		14892		-1508.1

		300-200		1371		-114.7		1371		267.1		2742		152.4

		200-100		1		-7.4		1		0.5		2		-7

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		37286		-12009.2		37286		-9777.9		74572		-21787.2

				MODIS784-WVMW

				u		v		Total

		>850		0		0		0		0		0		0

		850-700		0		0		0		0		0		0

		700-500		7094		-2374.1		7094		-1475.6		14188		-3849.7

		500-400		29739		-7056.8		29739		-6711.2		59478		-13768

		400-300		7030		-2880.8		7030		-735.4		14060		-3616.1

		300-200		1141		134.4		1141		-284.6		2282		-150.2

		200-100		0		0		0		0		0		0

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		45004		-12177.2		45004		-9206.8		90008		-21383.9

				MODIS784-WVCL

				u		v		Total

		>850		0		0		0		0		0		0

		850-700		0		0		0		0		0		0

		700-500		3315		-602.1		3315		-1001.6		6630		-1603.7

		500-400		8660		-1749.7		8660		-2359.5		17320		-4109.2

		400-300		15393		-3284.3		15393		-4218		30786		-7502.3

		300-200		1316		286.3		1316		10.5		2632		296.7

		200-100		0		0		0		0		0		0

		100-70		0		0		0		0		0		0

		70-50		0		0		0		0		0		0

		50-30		0		0		0		0		0		0

		30>		0		0		0		0		0		0

		TOTAL		28684		-5349.9		28684		-7568.6		57368		-12918.5

				ASCAT-A

				amb		u		amb		v		Total

				1097994		-400157.6		1097994		-480903.6		2195988		-881061.3

				HIRS

				rad

		1		0		0

		2		0		0

		3		0		0

		4		2090301		-29846

		5		1285331		-17280

		6		1124609		-37040.1

		7		862983		-31383.9

		8		0		0

		9		829701		272.1

		10		0		0

		11		822796		-147232.9

		12		1816413		-255463.6

		13		0		0

		14		827724		-40937

		15		827757		-27362.8

		16		0		0

		17		0		0

		18		0		0

		19		0		0

		20		0		0

		21		0		0

		22		0		0

		23		0		0

		24		0		0

		TOTAL		10487615		-586274.3		10487615		-586274.3

				AMSU-A-METOP-A

				rad

		1		0		0

		2		0		0

		3		0		0

		4		0		0

		5		1086366		-261906.6

		6		1204226		-411224.7

		7		0		0

		8		1587110		-453329.9

		9		1644181		-189080

		10		1605689		-73812.8

		11		1625378		-26490

		12		1624552		-16359.7

		13		1625771		-17545.2

		14		1625710		-35745.6

		15		0		0

		16		0		0

		17		0		0

		18		0		0

		19		0		0

		20		0		0

		21		0		0

		22		0		0

		23		0		0

		24		0		0

		TOTAL		13628983		-1485494.3		13628983		-1485494.3

				AMSU-A-AQUA

				rad

		1		0		0

		2		0		0

		3		0		0

		4		0		0

		5		0		0

		6		412614		-72444.1

		7		0		0

		8		759148		-193646.1

		9		894747		-66652.1

		10		883209		-37552.3

		11		890932		-10046.8

		12		890698		-7126.4

		13		890999		-10185.6

		14		890944		-11574.6

		15		0		0

		16		0		0

		17		0		0

		18		0		0

		19		0		0

		20		0		0

		21		0		0

		22		0		0

		23		0		0

		24		0		0

		TOTAL		6513291		-409227.9		6513291		-409227.9

				AMSU-A-15

				rad

		1		0		0

		2		0		0

		3		0		0

		4		0		0

		5		1033485		-324840.1

		6		0		0

		7		1303424		-442931.6

		8		1527709		-527512.3

		9		1582728		-180692.4

		10		1566107		-69857.6

		11		0		0

		12		1571909		-20574.3

		13		1567491		-26275.6

		14		0		0

		15		0		0

		16		0		0

		17		0		0

		18		0		0

		19		0		0

		20		0		0

		21		0		0

		22		0		0

		23		0		0

		24		0		0

		TOTAL		10152853		-1592683.9		10152853		-1592683.9

				AMSU-A-18

				rad

		1		0		0

		2		0		0

		3		0		0

		4		0		0

		5		964552		-222634

		6		1063799		-325451.6

		7		1190323		-346029.8

		8		1367324		-354007.6

		9		1434491		-143320.9

		10		1408732		-61365.6

		11		1425419		-16368.9

		12		1424326		-4816.4

		13		1418891		-13502

		14		1425085		-18720.5

		15		0		0

		16		0		0

		17		0		0

		18		0		0

		19		0		0

		20		0		0

		21		0		0

		22		0		0

		23		0		0

		24		0		0

		TOTAL		13122942		-1506217.4		13122942		-1506217.4

				AMSU-A-19

				rad

		1		0		0

		2		0		0

		3		0		0

		4		0		0

		5		1111056		-241658.1

		6		1231599		-338590.4

		7		1328122		-298306.7

		8		0		0

		9		1663504		-140312

		10		1630667		-69375.4

		11		1650524		-17585.8

		12		1644095		-14307.5

		13		1639233		-19990.2

		14		1645978		-21856.4

		15		0		0

		16		0		0

		17		0		0

		18		0		0

		19		0		0

		20		0		0

		21		0		0

		22		0		0

		23		0		0

		24		0		0

		TOTAL		13544778		-1161982.5		13544778		-1161982.5

				AIRS

				rad

				7		1068696		-1743.4

				15		1077148		-982.3

				20		1086337		-1369.7

				21		1077420		-1845.7

				22		1116071		-1071.1

				27		1087897		-1708.6

				28		1115345		-939.3

				40		1093250		-2121.7

				52		1100513		-1359.6

				69		1115616		-1829.9

				72		1115844		-1201

				92		1112165		-1402.9

				93		1115517		-1627.1

				98		1114450		-1748.5

				99		1115375		-1399.2

				104		1113879		-1567.8

				105		1115263		-1837.3

				110		1113126		-1557.2

				111		1115045		-1361.5

				116		1111806		-1798.8

				117		1114892		-1638.9

				123		1113693		-1687.9

				128		1102140		-1777.2

				129		1107787		-2077.5

				138		1060146		-4127.8

				139		1053799		-5174.6

				144		1041943		-7024.4

				145		1046822		-6359.5

				150		1004916		-8028.9

				151		1032667		-45276

				156		981381		-79702.6

				157		993533		-49785.3

				162		946571		-85583.7

				168		920218		-83878.2

				169		967602		-66268.5

				172		965495		-30553.4

				173		887010		-67478.1

				174		899611		-81917.6

				175		933889		-61868.1

				179		866571		-60931.6

				180		851795		-74112.4

				185		876697		-61619.2

				186		838835		-64191.5

				190		818705		-72023.5

				192		798675		-69694.9

				193		820916		-42626.3

				198		750437		-79149.4

				201		780125		-79868

				204		450894		-35369.2

				207		514407		-30886.1

				210		401286		-24526.5

				213		472526		-18324.8

				215		353826		-28791.2

				216		399504		-20908.2

				218		374524		-21000.3

				221		322222		-24713.7

				224		459148		-33576.2

				226		306773		-19614.4

				227		311446		-16802.9

				232		295126		-15554.7

				239		337450		-20572.4

				250		501143		-19212.1

				251		330413		-10106.5

				252		302347		-19567.7

				253		299481		-14551.6

				256		268037		-7277.7

				257		264286		-7613.5

				261		254668		-8308.7

				262		257609		-8546.3

				267		256540		-10419.3

				272		258929		-9639.6

				295		270584		-11500.4

				299		281580		-12668.8

				305		280110		-531.8

				309		275071		-569.4

				310		284003		-470.3

				333		250699		-189.8

				338		250212		-269.9

				355		252692		-125.3

				362		249507		-311.6

				375		248492		235.6

				475		248333		31.9

				484		248478		-105.1

				497		248460		90.5

				528		248367		166.3

				587		248458		-71.4

				672		249101		-1230.3

				787		247633		-185.8

				791		248048		-272.7

				843		230908		-189.4

				870		248618		-1116.8

		1003		229155		-132.6

		1012		229235		-95.5

		1019		229308		-19.3

		1024		229743		-25.8

		1030		229428		63.4

		1038		229583		155.4

		1048		229647		221.4

		1069		229741		286.4

		1079		229632		190.7

		1082		229769		275.8

		1083		229823		287.6

		1088		230095		303.6

		1090		230078		343.7

		1092		230119		337.7

		1095		229316		-49.5

		1104		230146		503.7

		1111		229820		302

		1115		229668		262.9

		1116		229614		201.3

		1119		229490		183.9

		1120		229381		130.2

		1123		229318		140

		1130		229148		8.4

		1329		229833		-1691.5

		1424		274291		-22531.6

		1466		391100		-78890.7

		1471		280140		-7364.3

		1520		288459		-40042.9

		1565		302513		-60563.1

		1740		405518		-111664.8

		1865		272826		-2244.3

		1866		272691		519.5

		1868		273216		-717.4

		1869		274550		-3486.3

		1872		275406		-2236.7

		1873		274141		-1723.3

		1876		272932		-1575.6

		1877		273960		-1515.9

		1881		275316		-4415.4

		1882		276542		-4881.8

		1897		278016		-6229.4

		1901		278743		-6379.3

		1911		275652		-4143.6

		1917		279854		-7824.5

		1918		282013		-8160.6

		1921		287715		-9408.4

		1923		303132		-9161.2

		1924		294337		-10193.7

		1928		325279		-9743.1

		TOTAL		74559005		-2192459.7		74559005		-2192459.7

				IASI

				rad

				16		967889		-7258.7

				38		953168		-2472

				49		967337		-848.7

				51		961881		-1711

				55		967103		-1050.4

				57		958552		-2067.1

				59		967477		-710.2

				61		967314		-945.1

				63		956192		-2331.5

				66		967433		-517.3

				70		966641		-2974.6

				72		967442		-7533.6

				74		967399		-2779.9

				79		967374		-657.4

				81		967386		-1158.6

				83		967139		-1264.6

				85		967287		-931.9

				87		967160		-1587.3

				89		967427		-1176.2

				101		967421		-2955.2

				104		967010		-2186.4

				106		967424		-1982.8

				109		964962		-2372.8

				111		967238		-862.2

				113		967390		-1008.7

				116		966186		-1741.4

				119		967390		-1106.7

				122		965316		-2157.8

				125		967347		-1126.5

				128		965498		-2096.4

				131		967328		-1011.6

				133		967131		-1018.8

				135		965120		-1994.4

				138		967312		-1363.1

				141		961413		-2661

				144		967261		-1212.1

				146		966669		-1150.3

				148		963350		-1984.4

				151		967225		-934.6

				154		939984		-2600.6

				157		967051		-1257.2

				159		947184		-1795.9

				161		935812		-2516.1

				163		966861		-1002.9

				165		950880		-1437.6

				167		925314		-4062.7

				170		966597		-1104.5

				173		910504		-5730.3

				176		966293		-2308

				178		926469		-3162.2

				179		903662		-5667.4

				180		904113		-5913.7

				183		965287		-980.2

				185		881420		-6002.7

				187		889177		-5379.5

				189		964604		-1042.2

				191		877938		-4193.8

				193		855144		-55267.8

				195		934072		-6016.6

				197		867370		-22944.4

				199		826988		-73070.3

				201		899956		-14204.8

				203		878062		-12956.1

				205		805154		-77720.5

				207		850715		-34799.8

				210		815198		-31182.3

				212		796835		-73880.9

				214		845162		-24662.1

				217		781643		-49293.9

				219		774978		-71910.1

				222		837212		-27104.3

				224		748660		-54385

				226		755561		-61241.9

				228		822131		-23103.9

				230		761658		-59658.6

				232		731246		-56519.3

				234		791724		-21714.5

				236		720293		-52095.2

				239		699658		-55199.5

				241		750478		-29500.8

				246		679121		-51200.6

				249		685951		-57263.4

				252		654173		-49121.2

				254		689144		-27729.6

				256		673021		-37083.4

				258		609895		-35822.5

				260		649958		-27039.5

				262		629857		-42973.1

				265		515158		-42669.9

				267		603186		-28423.3

				269		571274		-20051.9

				271		430910		-19796.4

				272		426366		-25294.7

				273		503133		-24937.6

				278		383983		-21715.5

				280		486337		-23227.9

				282		531413		-15983.2

				284		349229		-13466.3

				286		404708		-19482.7

				288		541462		-18542.9

				290		395276		-13579.9

				292		407235		-24249.2

				294		618082		-29331.8

				296		703845		-38970.4

				299		808394		-28338.5

				301		912858		-18415.2

				303		918279		-19690.2

				306		653837		-28936.6

				308		379528		-16805.2

				310		364621		-12024.1

				312		322427		-11116

				314		299821		-8157

				316		356131		-5451

				318		312655		-9615

				320		290503		-13616.5

				323		395151		-6200.3

				325		287504		-14648.1

				327		320823		-11737.2

				329		432986		-8142.4

				331		315986		-11982.7

				333		320976		-12557.6

				335		477949		-9152.2

				341		478984		-7312.1

				347		449109		-13825.1

				350		335817		-14994.9

				352		336138		-12461.5

				354		453634		-10260.1

				356		335509		-16054.1

				358		329327		-13006

				360		449237		-8569.3

				362		333340		-13829.9

				364		318660		-11612.6

				366		430668		-323.8

				369		310129		-465.1

				371		345686		-372.2

				373		361889		-475.5

				375		312120		-626.8

				377		341569		-441.3

				379		379017		-487.1

				381		333812		-946.5

				386		547861		-1564.9

				389		375237		-701.5

				404		279320		-355.5

				407		280525		-240

				410		278468		-347.1

				414		346333		-750.9

				416		281561		-570.4

				426		299113		-207.5

				428		278022		-461.4

				432		311216		-360.7

				434		277475		-505.4

				445		288254		-557.2

				457		277038		76.5

				515		273569		126.4

				546		272780		53.5

				552		273442		91.6

				566		272599		162.8

				571		271539		169.5

				573		270980		114.4

				646		272719		10

				662		270993		332.6

				668		271126		364.4

				756		271778		306.5

				867		271554		362.2

				921		271265		486.8

		1479		245490		-705.3

		1509		244937		181.3

		1513		245079		344.7

		1521		245107		450.4

		1536		245350		764

		1574		245423		663.8

		1578		245657		391.2

		1579		245905		487.2

		1585		245631		719.7

		1587		245551		495.1

		1626		245500		702.5

		1639		245230		418.1

		1643		245573		791.7

		1652		245090		312

		1658		245221		327.9

		1671		245242		108.9

		2889		332684		-27212.5

		2958		344718		-32541.6

		2993		422728		-64360.3

		3002		541573		-127593.2

		3049		377935		-47213

		3105		480776		-87066.4

		3110		437637		-73510.3

		5381		286262		-11434.3

		5399		260418		-4279.8

		5480		245280		-2098.8

		TOTAL		115993195		-2672922.8		115993195		-2672922.8

				GPS-RO

				occ

				2		32598		-514.1

				3		180176		-5633.1

				4		236923		-24983.6

				5		240243		-23962.7

				6		240430		-27464.4

				7		238428		-22267.4

				8		263228		-29319.2

				9		304657		-65576.2

		10		304770		-187941.1

		11		320627		-207959.5

		12		324831		-168874.5

		13		299651		-154432.6

		14		327569		-170439.6

		15		303938		-156998.3

		16		304477		-147056.1

		17		304611		-121014.2

		18		304556		-111047.1

		19		277377		-83651

		20		307190		-75779.7

		21		280029		-46787.7

		22		280107		-39629.7

		23		279613		-30635.4

		24		279834		-30429.6

		25		279573		-28106.2

		26		250399		-20507.7

		27		279103		-21383.6

		28		279054		-22356.2

		29		250084		-18347.3

		30		249922		-19873.9

		31		278768		-19584

		32		249810		-14066.7

		33		278800		-11997.4

		34		249608		-7877.9

		35		249504		-7489.2

		36		249636		-9269.9

		37		278384		-8894.9

		38		249430		-7060.6

		39		249334		-5649.8

		40		231492		-4288.7

		41		242302		-3131.7

		42		222430		-1444.7

		43		222476		-784

		44		222368		-274.2

		45		242324		197.5

		46		222397		516.8

		47		222443		29.1

		48		222292		-84.7

		49		242440		-277.8

		50		100243		-62.7

		TOTAL		12550479		-2164467.3		12550479		-2164467.3

				MERIS

				rad

				89470		-21002.5

				MHS

				rad

		1		0		0

		2		0		0

		3		709215		-176862.3

		4		1412969		-302628.5

		5		1389320		-186393.4

		6		0		0

		7		0		0

		8		0		0

		9		0		0

		10		0		0

		11		0		0

		12		0		0

		13		0		0

		14		0		0

		15		0		0

		16		0		0

		17		0		0

		18		0		0

		19		0		0

		20		0		0

		21		0		0

		22		0		0

		23		0		0

		24		0		0

		TOTAL		3511504		-665884.1		3511504		-665884.1

				AMSU-B-18

				rad

		1		0		0

		2		0		0

		3		660380		-166690.6

		4		647506		-138640.2

		5		636476		-100459.8

		6		0		0

		7		0		0

		8		0		0

		9		0		0

		10		0		0

		11		0		0

		12		0		0

		13		0		0

		14		0		0

		15		0		0

		16		0		0

		17		0		0

		18		0		0

		19		0		0

		20		0		0

		21		0		0

		22		0		0

		23		0		0

		24		0		0

		TOTAL		1944362		-405790.6		1944362		-405790.6

				MET-7-Rad

				rad

				1013751		-112247.5

				MET-10-Rad

				rad

		1		0		0

		2		2871582		-343224.5

		3		1675926		-125958.5

		4		0		0

		5		0		0

		6		0		0

		7		0		0

		8		0		0

		9		0		0

		10		0		0

		11		0		0

		12		0		0

		13		0		0

		14		0		0

		15		0		0

		16		0		0

		17		0		0

		18		0		0

		19		0		0

		20		0		0

		21		0		0

		22		0		0

		23		0		0

		24		0		0

		TOTAL		4547508		-469183.1		4547508		-469183.1

				MTSAT2-Rad

				rad

				1121592		-147461.1

				GOES-Rad

				rad

				1309059		-109594.3

				O3

				rad

				2524868		-16509.6

				GBRAD

				rad

				272891		-524.2

				ALLSKY-SSMIS

				rad

		1		0		0

		2		0		0

		3		0		0

		4		0		0

		5		0		0

		6		0		0

		7		0		0

		8		0		0

		9		0		0

		10		0		0

		11		0		0

		12		980772		-170752.9

		13		973774		-187752

		14		976835		-290874.6

		15		0		0

		16		838425		-61211.7

		17		803828		-80108

		18		0		0

		19		0		0

		20		0		0

		21		0		0

		22		0		0

		23		0		0

		24		0		0

		TOTAL		4573634		-790699.3		4573634		-790699.3

				ALLSKY-TMI

				rad

		1		0		0

		2		0		0

		3		868902		-82597.2

		4		865855		-101473.7

		5		858736		-163868.3

		6		788377		-29065.7

		7		0		0

		8		788522		-17478

		9		0		0

		10		0		0

		11		0		0

		12		0		0

		13		0		0

		14		0		0

		15		0		0

		16		0		0

		17		0		0

		18		0		0

		19		0		0

		20		0		0

		21		0		0

		22		0		0

		23		0		0

		24		0		0

		TOTAL		4170392		-394482.9		4170392		-394482.9
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Conclusions

Aeolus will provide clear air winds

Clear air constitutes 3/4 of the tropospheric volume

Upper tropospheric winds are clearly lacking and therefore needed
Global wind vectors every 3 hours would be needed at 100 km/1 km
Accurate surface level winds and low-level AMVs do/will exist > 2020
Existing upper air winds are relatively poor

Cloud dynamics are poorly described in models, also in relation to aerosol (recognized
as DS focus)

Many potentially capable cloud/aerosol missions exists and may fly
> 2020

» The white paper will likely recommend enhanced capability of clear air wind profiles

>

using molecular responses for operational NWP

We will start a discussion on technologies, but with Aeolus we will have a space
heritage soon hopefully!



Example radiosonde study: 1/3 of
cloud layers are thinner than 400m

Such layers cause non-uniform Mie
backscatter and extinction

Mean backscatter height will be
uncertain

Wind and wind shear will be biased
(mean shear = 4 m/s per km height)

Not sure about 3D heterogeneity of
other particle distributions

Advanced 3D spatial resolution and
retrieval methods will be needed for
any cloud wind sensor

Molecular scattering is
homogeneous and easy to control

Sun et al., 2014
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How do clouds look like and behave?

= We propose a tandem imager convoy (stereo) to assess cloud dynamics and
thermodynamics and seek design trade-offs by using CRMs

= Effectively addresses key priority M-G5, but NOT M-G1; needs different missions!

= Herewith we present a (limited) attempt at KNMI to illustrate aspects of
improvements in cloud observation by the tandem configuration we propose

- Ideain ESA Atm. Convoy project in 2012 © cimss.ssec.wisc.edu/iwwg/iww12/talks/06 Posters/IWW Convoy 2014.pdf

due.esrin.esa.int/stse/page stse projectl65.php

- Proposal EE9 in 2015 (rejected)
- Being proposed for H2020 in 2018

CRM work by:

Gerd-Jan van Zadelhoff (KNMI)
Ad Stoffelen (KNMI)

Dave Donovan (KNMI)

Pier Siebesma (KNMI)

Stephan de Roode (TUD)
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Priority %ap Application Description Notes/Technique
Initialisation of NWP models, both | MmProved winds will in  particular
. . improve short-term (extreme) wind
Key M-G1 | regional and global. Particularly R
. forecasts and tropical initialisation of
wind. Improved weather forecasts :
convection.
: The tropical circulation, convective
Improved global and regional .
. . processes and UTLS dynamics are
M-G1 circulation models on both small and oorly known and kev in climate
large scales; improved climate poorly . y Inc
- prediction. This is synergistic with the
predictions. I
above application.
M-G1 Quality Control and cal/val of [ Better use of existing satellite
satellite observations observations, particularly AMVs
Combined knowledge of cloud and
M-G5 | Modelling of cloud-scale processes | wind to model convection; one of the
forthcoming main challenges in NWP
Secondary | M-G4 | Aerosol distribution modelling L|ttl‘e 3D !nformatlon due to
horizontally uniform targets
M-G5 | Cloud distribution modelliing 3D cloud structure (by geometrical

techniques)

Summary of the primary mission objectives for the gCMW convoy
in formation with MetOp-SG




Upper Motion Winds




Y V VYV

Geometric computation to obtain cloud height and cloud motion: gCMW

Now computationally feasible at mesoscale grids

Aim of gCMW: Height-resolved wind and optical information on mesoscale structures
(processes of moist convection), complementing meteorological information by imagers and
sounders, e.g., on MetOp-SG

Tandem satellites provide better accuracy and vertical motion too

IWW - Jeju, 23-27 April 2018



Knowledge gaps in processes

» Atmospheric dynamics

» 3D turbulence (scales < 500 km)

» Vertical mixing (shear)

» Convection

» Cloud dynamics and radiation, precipitation
» Circulation

All these are interrelated, but each may need different missions to proceed

IWW - Jeju, 23-27 April 2018
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