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Motivation Dataset

» Wind time series are often inhomogeneous and too short. '
» Alir pressure readings are usually homogeneous.
» Making use of air pressure is a possible solution to derive proxies for past storm activity.

Diagnostic 10m wind and surface air pressure fields from the spectrally nudged and NCEP driven REMO (Weisse et al., 2009), known as coastDat, are made use of. The dataset covers Europe and

the North Atlantic.

The period 1959-2005 is analysed.
based on synoptic experience

v

» It is commonly believed, however unproven, that the variation of the statistics of air pressure-based proxies describes the variation of statistics of

ground level wind speeds. Or in other words: Are air pressure-based proxies appropriate to describe past storm activity? Single-station based proxies

This study evaluates and measures the informational value of several air pressure-based proxies by examining the correlation 1. Number of deep low pressure readings

between pressure-based proxies and high percentiles of atmospheric wind speed. 2. Low percentiles of pressure readings

3. High percentiles of absolute local pressure changes over a certain time (JAp/At|)

* Frequency of absolute local pressure changes exceeding a threshold over a certain

: : : time (|Ap/At])
Multiple-station based proxies

Percentiles of geostrophic wind speeds 1. Number of low pressure readings 2. Low pressure percentiles
”””” 81 =
* Pressure is bilinearly interpolated { NVl % 0 T T T S S ” @ o ;
over triangles in a local S ’ | %) ST e o | S |
coordinate system | " \ S A4 o =8 |
: : : g o> e o | ; c °
e Geostrophic wind speeds via A ; g g - S S |
pressure gradient _ XIXE i i L /B A R W | 25 5 23]
© T V-V VW VNN = . s O
e Annual and seasonal frequency i ® ; z ze 3 1 52
distributions derived . ‘ i © e - -
e Specific annual and seasonal ; . S 1 2 ~. = |
quantiles examined to determine ; _ | | 4N TR BN et i
. . : - \ | | | s e e 1 e ko N N N e e e e = i
linear link between hlgh g 1 BV, 3 S 1 OV, 3 | | 3 7 -1.0 -0.6 -0.2 00 02 04 06 08 1. © 40 20 0 10 30 50 -1.0 -0.6 -02 00 02 04 06 08 10 © _40  -20 0 10 30 50
percentiles of geostrophic wind | ., - T 0 00 o o o os 1 correlation lon correlation lon
. ¥ i N PR -0. -0. . : : : : : 95th %ile wind speed B . — N with 95th %ile wind speed L —
speeds and of ground Ie\_/el wind — : S (median 0.24, 0.05-quantile -0.09) 10 05 00 05 1.0 (median -0.26, 0.05-quantile 0.06) 1o 05 0 05 ‘o
Speed (repeated for mU|t|P|e s | / 7777777777777777 et correlation between annual...
triangles) - T . i —@— .median wind speeds —O—  ...95th %tile wind speeds Correlation between annual 95th percentiles of ground level wind speed and Correlation between annual 95th percentiles of ground level wind speed and
° % O— .90t %ile wind speeds  —z— ...99th %file wind speeds annual number of pressure observations below 980 hPa. annual first percentile of air pressure.
lon
2 3. High absolute tendency percentiles Influence of proxy configuration
= (Geostrophic wind from 10 R — e - S
o | i ol e j o T
0 sea triangles reflects 08 S e At R T . sy | (a) Median correlation between the annual
Sto rm aCtIVIty . bet-ter o E 8 : ......................................................... ........... .......... ........... ........... l\ CC) . R P o number Of pressure readings beIOW a
551 & than geostrophic wind B S VAT L certain threshold p and annual 95th
% from land triangles. . C- 30 [ R A S A WU ) O L T T | ’ 5 (solid line) and 99th percentiles
8 9 2 ° N I B c 2 (dashed line) of surface wind speeds.
_ - 02 © N BT i JE U T O S T — T —
= Smaller triangles lead ik Sl
S ] to a better description . wi R e ‘ 7 °3 |
. of storminess than ' 5 ‘ | w0 e o
small medium large blgger trlangles. small triangles large triangles -1.0 -0.6 -0.2 00 02 04 06 08 1.0 —-40 -20 0 I;r(]) 30 50 0
size with 95th %lle wind speed — ' o _ 3 (b) Median correlation between annual
(median 0.37, 0.05-quantile 0.05) -1.0 05 0.0 0.5 LY [ . .
—— land —— sea 2 o 95th percentiles of ground level wind
| | | o speed and annual 99th percentile of
Correlation between annual 95th percentiles of ground level wind speed and ° o] absolute pressure tendencies over At.
annual 99th percentile of absolute pressure tendencies in 24 h. % S
£ o -
References T

Conclusion

= Pressure-based proxies and storm activity are linearly related.
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= The informational value of single-station proxies is weak.
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