The ERA-40 wind and wave dat

 What 1s ERA-407?
 The quality of the ERA-40 waves

A. Sterl, CLIMAR IlI, Brussel, 20.11.2003
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RA-40= CMWF vyear e nalysi:

F orecasts
Produces twice daily a 10-day

weather forecast for the
member states
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How to Make a Weather Forecast?

calculate tomorrow’s one

PROBLEM
you do not know today’s weather
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Solution

(first guess)

A. Sterl, CLIMAR IlI, Brussel, 20.11.2003
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2nd forecast

analysis

ceddh 6 h

|
|
12 h time
A. Sterl, CLIMAR IlI, Brussel, 20.11.2003




Result of analysis

Drawback

Inhomogeneous over time due to model
changes

A. Sterl, CLIMAR IlI, Brussel, 20.11.2003
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SCEENEWAIES

Long-term description of atmosphere
free of model inhomogeneities.
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Previous reanalyses

New reanalyses

 ERA-40, 09/1957-08/2002 (45 years)

finished March 2003
http://data.ecmwf.int/data/d/era40

e plans in US and Japan

A. Sterl, CLIMAR I, Brussel, 20.11.2003
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ECMWF 40 Years
Select date

* Select a date range:

Start date: I S57-09-0
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Select Time
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Select All or Clear

Select parameters

“ Pressure levels:
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Select All or Clear

" Surface:

T Boundary layer height

T East-West surface stress

[T High cloud cover

I” l1ce surface temperature layer 3

[T lce surface temperature layer 1

T 2 metre temperature

T 10 metre V wind co mponent

|- Low cloud cover

™ Mean wave direction Wave d i r
I” Medium cloud cover

T Marth-South surface stress

I” Sea-ice cover

T Snowdepth

I Snowfall {convective + stratiferm)

I~ Soiltempemture level 1

I Soiltempemture level 3

[T Stratiform precipitation (Large-scale precipitation)
[T Surface net solar radiation, clear sky
[T Surface sensible heat flux

T Surface solar radiation downwad s
T Surface thermal radiation downwards
T Top net solar mdiation, clearsky

T Top solar radiation

T Total cloud cover

T Total column water

I” Volumetric soil water layer 3

™ Volumetric soil water layer 1
Select All or Clear

Note:

R EEREEEEREREREREEEREEERERERERERER

r
r

e e e el e e
ErEREREEREERERRFRRE
] e T e e ] e
EEEEREREERRERRRE R K

70 50 30 20 10 7 5 3 2 1

Convective precipitation

Evaporation

loce surface temperature layer 4

loce surface temperature layer 2

2 metre dewpoint temperature

10 metre U wind component

Latitudinal component of gravity wave stress

Mean sea level pressume

Mean wawe period T
Meridional component of gra\lmlgara]tress
Runoff

Sig nificant wawe height H
Snowevaporation S
Snowmelt

Soiltempemture level 4
Soiltempemture level 2

Surface latent heat flux

Surface net thermal radiation, clear sky
Surface solar radiation

Surface thermal radiation

Temperature of snow layer

Top net thermal radiation, clear sky
Top thermal rad iation
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Inorder to retrieve data from this server, please read our conditions of use.

© ECMWF
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3

* Operational ECMWEF system (IFS)
* T,159, 60 layers

 3DVAR:

« COADS, GTS, satellites, hist. data,

e Interactive determination of Charnock
Parameter (= sea surface roughness)

e coupled to WAM (1.5°)

e=> Waves
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 Assimilation of TOVS radiances In
1979
e Assimilation of SSM/I winds in 1989
 Assimilation of ERS-1 altimeter data
o faulty: 12/1991-05/1993
e none: 06/1993-12/1993
e correct: 01/1994-05/1996
e assimilation of ERS-2 altimeter data
***gince 06/1996
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Assessment of ERA-40 waves

e ERS-1 (1991 1996)

« ERS-2 (since 1996)

« TOPEX/POSEIDON (since
1992)
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The “100 year return” wave

— 'S 93
Estimate parameter(s) of PDF
=> Hygo

Both for ERA-40 and buoy

A. Sterl, CLIMAR I, Brussel, 20.11.2003
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ERA-40 vs buoy data
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ERA-40 100-year return value
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Statistitical correction of wave height

e then:

o identify “similar” situations (“analogues”)
 learn from known biases (“learning data”)

(XXX
A. Sterl, CLIMAR I, Brussel, 20.11.2003
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Analogue

The development of the waves must be
similar.

A. Sterl, CLIMAR I, Brussel, 20.11.2003
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VA

KNM

e Divide ERA-40 into periods according
to Inhomogeneilties

e “Truth” from TOPEX

 Build learning dataset for each period
* |dentify analogues and correct data
 Calculate confidence intervals
 Validate (buoy, Geosat, ERS-2)
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The KNMI/ERA-40 Wave Atlas
under

'. '-lp-l.-n:-q—"
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cﬂnﬁft'ruc'liun
http://www.knmi.nl/onderzk/oceano/wave

s/era40/atlas.html

A. Sterl, CLIMAR I, Brussel, 20.11.2003
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VA

KNM

Inhomogeneities due to changing
data

Good monthly means

_ow waves (slightly) too high

High waves (much) too low
Possibility of statistical correction
Wave Atlas, freely accessible via
http://www.knmi.nl/onderzk/oceano/

- waves/era40/atlas.html
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