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MELBOURNE Motivation

« Evidence that over the last 30 years, there has been
an increase in global values of wind speed and wave
height

— Model reanalysis

— Satellite measurements
— Buoy measurements

« But magnitude of these trend estimates vary
significantly

 Models — updates, limitations of physics
« Satellite — multiple missions

« Buoys - replacement etc -
« Trends are small! =
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Approach

Build a long term multi-mission satellite database
Calibrate all instruments consistently
Cross validate between instruments

Investigate
— Climatology
— Extremes
— Trends
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Ribal & Young, 2019, Sci. Data.
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Two data sets
« NDBC
« ECMWEF composite data
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o I MELBOURNE Calibration and validation

T T

Matchups — 50km and 30 mins. ———

Wave height calibration
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Cross-validate between missions Extreme performance

Young et al., 2017, JTech; Ribal & Young, 2019, Sci. Data.
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MELBOURNE Wind speed trends - Altimeter

Altimeter U 10 Mean trend (1985 - 2018) [cm/s/yr]
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Altimeter U 10 mode trend (1985 - 2018) [cm/s/yr]
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THE UNIVERSITY OF ' How robust are altimeter 90" percentile
trends?

MELBOURNE
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Altimeter U 10 Mean trend (1985 - 2013) [cm/s/yr]
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Radiometer U 10 Mean trend (1985 - 2013) [cm/s/yr]
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Altimeter U 10 Mean trend (1985 - 2018) [cm/s/yr]
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Scatterometer U 10 Mean trend (1992 - 2018) [cm/s/yr]
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MELBOURNE U,, trend

Altimeter U 10 p90 trend (1985 - 2018) [cm/s/yr]
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Conclusions

Over the last 33 years:
« Extreme winds in the Southern Ocean have increased by approx. 1.5m/s (5cm/s/yr) or 8%.

« Extreme waves in the Southern Ocean have increased by approx. 30cm (1cm/yr) or 5%.

« Extreme winds have also increased in the equatorial Pacific and Atlantic and in the North
Atlantic (0.6 m/s or 2 cm/s/yr).

« Smaller increases in mean values
« Wave trend is smaller than wind trend. Probably due to changes in duration of winds.

* Results confirmed across three platforms — altimeter, radiometer, scatterometer

JASON-2 QUIKSCAT

Young & Ribal, 2019, Science
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