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TC Forecast Performance [ All Basins, 1-year period ending in 30 Nov]
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TC forecast performance between operational HRES (43r1) and previous cycle (41r2)
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Presenter
Presentation Notes
Sample data consists of Nov 2015 to February 2016 (winter case) and from May to September 2016 (summer case) for all Basins. The statistics are computed assuming homogeneous samples (same events).
The mean intensity error (BIAS) has not changed much in the 43r1 cycle (not shown). The bias is positive (~4 hPa) up to t+72h (forecast is weaker than “observed”) changing signal afterwards and up to t+240h (-10 to -5 hPa). It means that the forecasts tend to overestimate the intensity for long forecast lead times in general. This behaviour has been present in  IFS models in the last years.


Last model upgrade/Next model upgrade [Highlights]

Planned model changes can be found at: https:/software.ecmwf.int/wiki/display/FCST/Planned+changes+to+the+forecasting+system

IFS 43r1 (22Nov2016) IFS 43r3 (this Summer)

Assimilation Assimilation
e The sea-surface temperature (SST) perturbations used in the EDA have been e Bug fix in the first soil layer temperature analysis
upgraded * Wavelet filter for EDA humidity variances

e  The EDA-derived background error estimates used in 4DVARare now
computed at spectral resolution T,399 (previously T,159) and a new wavelet-
based filtering algorithm is used to control sampling noise.

Observation Observation

J Radiance assimilation will now take the viewing geometry more fully into e QCfor GPS-RO
account, by evaluating the radiative transfer along slantwise paths (instead of ¢ Consolidate use of microwave sounder channels over land and sea ice
vertically). ¢ Code for Constrained Variational Bias Correction for radiances

¢ The channel selection for the hyperspectral infrared instrument CrIS has been
revised (now uses 117 rather than 77 channels)

Model Changes Model Changes
¢ A new CAMS ozone climatology is now used, consisting of monthly meansofa « New radiation scheme

re-analysis of atmospheric constituents (CAMSIRA) for the period 2003 to . New aerosol climatology (CAMS)

2014. . Mixed-phase convection allowing super cooled water in the convection
. Changes to boundary layer cloud for marine stratocumulus and at high scheme

latitudes.

. Modifications to surface coupling for 2 metre temperature.

Medium Range ENS  On 7 March (last week), ECMWF started disseminating

¢ The horizontal and vertical re

by ENs is increased from 1.« ITN€dIUM-range probabilistic forecasts to its
(ORCA025275). users 40 minutes earlier than before.

¢ An interactive sea-ice model
introduced so that sea-ice cover evolves dynamically. Previously it was
persisted for 15 days; over the next 30 days of the forecast, it was relaxed
towards the climatology of the previous 5 years.

* Ocean initial conditions are taken from ORAS5 instead of ORAS4
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Presentation Notes
Few comments from first results (43r3):
The impact in the stratosphere is really huge and positive (Gabor)
Results indicate temperature improvements in the stratosphere linked to new radiation scheme (Robin)
A large part of the deterioration in Z between 500-200 and above 200 hPa comes from change in deep convective heating profile (Peter Bechtold)



Tropical Cyclone Initialisation — known issues |
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Drop wind vec diff OBS-FG (Layer: 600-1013.25 hPa) m/s [All 21H to 9H]
glxx 06h MSLP from 20161003 18 LWDA [MATTHEW(942.16125]
[contour interval every 5 hPa/ observed position in black triangle (934)]
Mean: 38.7467 StDev: 27.7836 Data Count: 173
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|  Dropsonde data are assimilated assuming a fixed
| horizontal position and time, which makes more difficult to



Known issues | - near eyewall dropsondes
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Presenter
Presentation Notes
A form of adaptive, robust observation errors for dropsondes’ winds in order to improve 4D-Var handling of dropsondes deployed near tropical cyclones is implemented in new model cycle (43r1)


Known issues Il — Double centres in TCs
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Presenter
Presentation Notes
In the current operational model the EDA-derived background error estimates used in 4DVAR are now computed at spectral resolution TL399 (previously TL159) and a new wavelet-based filtering algorithm is used to control sampling noise. 


Known issues Il — Double centres in TCs
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structure of analysis increments

Incremental 4D-Var can only cope
with moderate amounts of
non-Gaussianity and non-linearity




Atmosphere-Ocean Coupled model (Full Coupling)
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An investigation of the performance of IFS coupled atmosphere-ocean

model in NW Pacific by K Mogensen et al. can be found in a tech memo at
http:/mww.ecmwf.int/sites/default/files/elibrary/2017/16980-tropical-cyclone-sensitivity-ocean-
coupling.pdf
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Uncoupled & Coupled HRES (~9 km) TC forecast of the mean position error (km)
VT: 2016-05 to 2017-01 (homogeneous samples/all basins)
Bars: 95% confidence interval
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Presentation Notes
Full versus partial atmosphere-ocean coupled model:
The current operational ENS uses a “partial” coupling setup that during the first 4 days of the model integration couples the SST tendencies rather than the actual SST field from the ocean model with a gradual transition to full SST coupling over the next 4 days. This partial coupling is intended to maintain the high spatial variability in the analysed SST in the SST used by the atmosphere in the early part of forecast and to ensure that errors in positions of boundary currents in the ocean analyses do not degrade the atmospheric forecast.

The coupling of the ocean with the atmosphere is obtained with a hybrid solution  named “partial coupling” in which the initial conditions for the SST comes from the high resolution OSTIA product at 1/20 of degree and the ocean model evolution provides the tendencies for 4 days of integration, gradually switching into a full coupling at day 8 in which tendencies and absolute values of the SSTs are provided by the ocean model. This scheme was also used in the original 1 degree implementation of the ocean coupling from day 0.


“[…] shallow warm layer is the key to a strong coupled [atmosphere-ocean] response […] while a thick warm layer leads to a weaker coupled response. “The ocean stratification is the main determining factor for the magnitude of the coupled response” (in Discussion)
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Uncoupled & Coupled HRES TC forecast of the mean absolute intensity error (hPa)
VT: 2016-05 to 2017-01 (homogeneous samples/all basins)
Bars: 95% confidence interval
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Atmosphere-Ocean Coupled HRES (Full Coupling)
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To assess the impact of “partial coupling” atmosphere-
ocean configuration (HRES) before implementation in
operations (work in progress).
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Uncoupled & Coupled HRES TC forecast of the mean intensity error (hPa)
VT: 2016-05 to 2017-01 (homogeneous samples/all basins)
Bars: 95% confidence interval
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ECMWF TC Products

2 Five-Day Graphical Tropical Weather Outlook
3 National Hurricane Center Miami, Florida

Waekly Mean Anomaly of Tropical Cyclone Strike Probability. Date:20160922 0 UTG t+( 96-264)
Probability of a TC passing within 300km radius
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ECMWEF TC product list

(in graphical layout and/or binary format)

* Medium range forecast
— Track forecasts up to +240h (HRES and ENS) for existing tropical cyclones

and TCs that develop during the forecast

— Strike probability maps (genesis) for TCs, TSs & HRs up to +240h

« Extended range forecast (up to 32 days)
— Weekly mean strike probability of TCs, TSs & HRs

— Weekly mean probability anomalies of TCs, TSs & HRs and Model Climate.
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Thank You
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