P.333

Objective calibrated wind speed and crosswind

HFEARXES
WP JJ HoNG KONG OBSERVATORY

probabilistic forecasts for the
Hong Kong International Airport

P. Cheung and C. C. Lam
Hong Kong Observatory, 134A Nathan Road, Hong Kong, China

Probabilistic wind speed

: Kernel Density Estimation (KDE) Recent Developments
and crosswind forecasts P
Wind, especially crosswind, is one of the major weather factors Kernel density estimation, also known 0 To facilitate users’ e !
causing significant flight delay and cancellation at the Hong as the Parzen-Rosenblatt window S| _ reference, understanding of the - il g
Kong International Airport (HKIA) in tropical cyclone (TC) method, is a way of estimating the S~ 8:6s | LA spread in the probabilistic i~ pniti o0t
At : ation f ' ino th robability density function of a 20 : ¢ | L ...
situations. To assist aviation forecasters in assessing the p y y 5 © wind forecasts, new
. o] o . . . . . . b 300 1%%
possibility of high winds and crosswinds in TC situations, variable. ” 3 5- products including -
the Observatory developed objective wind speed and fulz) = iz K ( - _"”) =N /‘/ probabilistic forecast of e 00T T G, T
crosswind probabilistic forecasts for HKIA based on the nhiz  h o A e TC distance from HKIA
European Centre for Medl.um-Range Weather Forecasts 329 210 1 2 3 is planned for trial in the 2011 TC season.
X
(ECMWF) Ensemble. Prgd1ct1on System (EPS) outputs. On each forecast hour, the method
The 36-hour probabilistic forecasts are made available to is applied to the 50 members of
he aviation users twice a day on a trial basis to facilitate 25 : K | density estimati
the . y e the ECMWF EPS to obtain the €Inel density estimadtion A model bias table _ -
their appreciation of the forecast uncertainties. probability density function of wind using different smoothing of the EPS mean Calibrated probability
and crosswind forecasts. The bandwidths. wind speed forecast el tamt tat
§rexco  Auron Mereomowoaca. o normalized result is then presented : o T ey | Non calibrated
&):: o e foriof A fire Sepies delineated by wind - _mpliSs, | T
' direction, speed, P —
e and month of the ILITHW{ **l‘iﬂ“H'%ﬁ'rmIIT‘[z{H e e LR,
year iS Constructed 55:; 09 141:.3,, 15 ;u 2 l:um (1] l.Ib a9 muhp 15 1umm lzum 03 B 09 1:25@ 15 ;u 0 1::") 0 l.Ib oy 12
Tropical Cyclone (TC) case and applied toeach = | | Calibratad
EPS member prior gszﬂ%Tthm i i e
| SR s to KDE calculation. T L ——
e R .. i anans bbb R oL
 Cow ok S T e e Prehmmary results A R N TR A
Probabilistic forecast of uinds for HKIN Propabilistio fereoset of crosesinde for mh showed that the _y .
N (nodel initial tine: 06 UTC 10 Sep 2009) | o | | | | span of calibrated probabilities covering the actual
N EEEEEE SRR EEEEEE SRR HEEEEE Al JisstaEsiai observation was generally better than the non-calibrated
25 | Pdiunuunnans 208 20000 — ones.
~ 20 |- L RN B | | 5 | g | |
s 7 i 14T (| F o pm—— e .
I .- ;(‘LTIH‘T o Lo XERIERIXLRXLTUCLTL LD "‘"‘l o To verify the product, ntesog gt it o et 207
B S e T, e : o I R S s R ) He different probability e W w
o Iw —— 33 thresholds have been used B G
1050 105ep  uTC 11 sep 1sep T 0 g2 e Em w6 e a2 to transform the probabilistic  « =
forecast into deterministic
forecast with respect to a R S
The probabilistic wind forecasts are made available to aviation . . preset wind speed criterion. ° I }
users through the Hong Kong Observatory's Aviation The above example shows the wind speed and crosswind Comparison with the e
Meteorological Information Dissemination System (AMIDS) probabilistic forecasts during the passage of Tropical Storm observation on the hour |
on a trial basis. The products are generated automatically Mujigae in September 2009. The actual 10-minute mean is then made to derive the ¢ 2
from the wind forecasts at the model grid point closest to wind observations (denoted by black cross for METAR report POD and FAR. R
HKIA. These products will be available when tropical cyclone ]E:‘)nd vel?lcal bars sptanmngélhe Lnge Of) Vglﬂd spet?d .rect:ﬁrded
warning signal is in force in Hong Kong and will normally be y it %nelllno}?.lehers onl b %FI‘.H?WE‘YS q 11 MOSty mH c Verification results based | -
updated twice a day at around 09 and 21 UTC. range with the highest probabilities and were generally on 30kt wind speed threshold in 2009 TC cases indicated

closer to the actual observations as compared with the

that tly 30% - 40% babilit f d the best.
deterministic model forecast (yellow line). at appatentzy 0 - 40% probability performe € bes

The calibrated probability forecast was also found to
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