The ERA-40 wind and wave data

- What is ERA-40?
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Produces twice daily a 10-day
weather forecast for the member
states
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forecast = initial value problem
know
today’s weather, calculate
tomorrow’s one
PROBLEM

you do not know today’s weather



Solution

= optimal combination of
and (first guess)
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Complete description of atmosphere 4
times a day

Inhomogeneous over time due to model
changes
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Repeat analysis process for the past
using a fixed, state-of-the-art analysis
system.

Long-term description of atmosphere
free of model inhomogeneities.
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 Operational ECMWF 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
* Assimilation of SSM/I winds in 1989
 Assimilation of ERS-1 altimeter data

e faulty: 12/1991-05/1993

* none: 06/1993-12/1993

* correct: 01/1994-05/1996
« assimilation of ERS-2 altimeter data

since 06/1996
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other modelling efforts
buoys (since19738)
altimeters (satellites)
» Geosat (1987-1989)
* ERS-1 (1991-1996)
* ERS-2 (since 1996)
- TOPEX/POSEIDON (since 1992)
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Peak-Over-Threshold (POT) method:
{H.: H, > T} — exponential PDF (or GPD)

T=H; (Qy;)
Estimate parameter(s) of PDF

=> _I'IOO
Both for ERA-40 and buoy




ERA-40 vs buoy data
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e bias = bias (H,, swell, ...)

» => no simple parametric correction

* hope: bias similar in similar situations

* then:

* identify “similar” situations (“analogues”)
* learn from known biases (“learning data”)
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Last three H —values close together:
IH,"(t.- i At) —H2(t-i At)| <€ i=0, 1,2
Or:

The development of the waves must be
similar.
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* Divide ERA-40 into periods according to
inhomogeneities

« “Truth” from TOPEX

» Build learning dataset for each period

* Identify analogues and correct data

« Calculate confidence intervals

* Validate (buoy, Geosat, ERS-2)
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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/waveatlas



http://www.knmi.nl/waveatlas
http://www.knmi.nl/waveatlas
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Peak excesses over a high threshold u occur according to a Poisson
process with rate Jand are independently distributed with a
Generalized Pareto Distribution

H-1-kx/a)” k#0

F(X)=0

m-year return value
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Estimation method: maximum likelihood
Unknowns: u, A, a, K

Assumptions

e K=0 (data is exponential)

* U=hyg
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Assessment against Topex data
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