Significant sudden wind gusts can pose a threat to aviation near the coastline, as
well as small (sailing) boats and commercial ships approaching the ports. Such
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cases can result in wind speed changes of more than an order of magnitude S I e — ey m R ] &
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The National Data Buoy Center (NDBC) provides continuous measurements of 5 "%éﬁ%géf L4
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are platforms placed at specific places on the seas, especially along coastlines, | R S ca o o M 1,
providing data for atmospheric and oceanic studies. ol e L - ] Sl ],
Next Generation Radars (NEXRADs), after the recent upgrade of the network to e e Ton
dual-pol systems, offer enhanced capabilities to study atmospheric phenomena. o
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* How can we leverage the huge buoy dataset to identify past events? h i h T of :im;\“: 2§
* Isthere a “best” radar proxy that reveals the onset of such gusts? - | e |7 ':::;;;;;;;m ;mffff;;{i |,
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measurement likely corresponds to a higher altitude than the buoy? T . gty g ik
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* The analysis is based on the buoy dataset. oo ‘.‘.:.:’,/,/ .
e Study period: 2013-2015 in order to match the NEXRAD network upgrade. = = L | tm"///%é% "
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. Retrieve buoy data along the US coastal region. g N*M °
I. Find wind differences > 10 m/s for consecutive wind measurements. c . ’%%HW',¢ |24
Il. Check that no bad data (-999) exist near the time for each case of the ) " | N -';;;ﬁ:g;;g.;i"':\“ "
previous step. e Sl :
IV. To be categorized as sudden wind gust, at least 3 consecutive sl ASE sf S [ PR i :—*fm W ™ a0 e
measurements should be of the same magnitude (high wind speed). et et Astonce rom reder -_—
V. Retrieve corresponding wind direction. T Y P e R
VI. Retrieve corresponding radar data, including two time steps before and o o 14.0 | | 14.0
after the time of the event. T e e e 5 har 3014, 103000 Urc. Levei=1 fvar 2015, 160,00 e, Leve=1
VIl. Perform dual-pol retrieval and single-Doppler analysis. 8.8 8.8 S -
(The analysis leverages Py-ART and the code is developed by Timothy J. Lang
and is freely distributed by https://github.com/nasa.) " o I I
VIIl.Perform any additional analysis. » 1 i 0.8
Weather and Forecasting Model (WRF) g g . e
b [ .. SCR.........ccoe b

4
) 1025w 20 W

Case -> Houston
Input data: NAM

Case -> Corpus Christi
Input data: NAM

; _ Vidspee e s (201408726) | 150 (b) Vector Velocity Field ~ 10.0 mJs o
_ _ () -
; -4 Single Doppler wind s RO
| o# Buoywind / ot o o
/ ———— - . %
100 & //{'f' CWSaegr > & A
e //’d" Ll ot o
/// T ——— L o e B
PR S e . 48
S PP E
/5/4455,,"’.’//," AT ar o m - -
50 - A S A A - - oo-
& il o o o S S
‘E C N AT i 440
= i el P i A
E PR il Lt L
g- oo.---..-.—.-ao.,,//,"o.oooa
g L B I Y e
'E 0»- ........ .,,,.’./‘5‘//;’-0'001094 -32
E ------ sy ///101040
T 9% SYeasse e I /"" »
“« am eSS sSawma ‘/ PR
DR L B R O ‘\ "" d
S oy oo
il " =50 5 ARG b ’
: - - - P Y
.M‘s\‘-"/
I; °¢’¢-'.-.—.-.‘ ~ s - 16
| §i o j g »
R L S Y /
K -100 } /7
] 1 1 1 I | | | | | " 8
I AN T R N TR S S Y Y N Y N
& & ¢ & ¢ ¢ ¢ & ¢ [ & & & & & 4
-150 1 1 1 1 0
-150 ~100 -50 0 50 100 150
0.5 Deg. 2014-08-26T00:47:21.002000Z . ‘
Equivalent reflectivity factor (b) Vector Velocity Field - 10.0mys
150 : : : s ; 150 . . — , 64
p -
“é} - -
S -
. s - - x
- ,' R
100 , loo - /5 - B o .
e et i
e e W aa . Y
£ PR e B 4 48
= // e > B
— //ff"'—-"-—.— el =
e 30 dﬁ/////tilf“‘*'—“ —wreess
E ,f,,,,’,,,'.—-— T " g - “0
(@] (TP EEE s T A g i R
= et ot b B R Rl 2T PN A R X
o CCosssnveryyy Pt B ot et A A
g 0l (1) 8 ococo..c.’,’liilrdoao“...‘ 432
B .0Q~0¢.,"‘///,000000,0)_
0 VOSBRI o5 R e
© \ ¢« 99NN 8 sy ’ ///ll -
E L T N ) ‘\ /""’ ‘24
g AR \\k i ie
v =50t =50 " N - —— i "
- o . ——— .
_g ¢ . PP oS
z i ‘8 pe - 416
: K 2R '
~100} BN 5 -100 } J
: : t 18
~150 ! L ! . : =150 1 | 1 1 0
~150 -100 —50 0 50 100 150  ~150 -100 -50 0 50 100 150
East West distance from radar (km)
| | -1i 1 1 _
0 12 18 24 30 36 42 48 54 60
dBZ
0.5 Deg. 2014-08-26T00:58:06.513000Z (b) Vector Velocity Field  ~ 10,0 nys
150 Equivalent reflectivity factor 150 - - - - 64
T T T P
P >
- - s
100 4"’ - ::° *
100 | - e P
/Mo’r SN Y & -
P Sy -
E P e g SuRprar’ & 4 48
3 ST metarw s
= WA RRPET 7 <o A% o ¢ R
_g 50—, wP . \-.,///////',’.‘m"p".oa
© (R A o o ol ol ol ‘40
E I{//Illooo--.— D
o ////"“.-m Lt i o
W= I
8 ol ‘ucoooooooooo’////"’”’oo"'o
% 0,_ .-o'o..-..,/////’cooooooood -132
4'3 ".'.:Q‘c..l/////"'......
S --‘:‘:::;-o, PRI L LA A R A b
5 Y - s t.l‘l///""""
5 emRmER N RN . ‘ y /,”’,’,
o , - e e ‘/ ~ 24
v =50 ' PR e
_,'S ; _50 " - l ey
S 1?-§\“\"“ (flw, ~~~~~ > l ’
Z : Ve W -y~ - .
.- L PR i 416
—-100} s ‘v 1
| =100 }
x: . 8
—150 S ! ! ol 1 ]
—-150 —-100 =50 0 50 100 150 150 " " ' . 0
East West distance from radar (km -
(km) -150 -100  -50 0 50 100 150
| ; -II 1 1 _
0 6 12 18 24 30 36 42 48 54 60
dBZ
850-mb Relative Voriticity (107 s 1) 850-mb Relative Voriticity (11 " & 1) 850-mb Relative Voriticity {10 "« ')
26 Aug 2014, 03:25:12 UTC 26 Aug 2014, 03:30:00 UTC 26 Aug 2014, 03:35:12 UTC
. , 25 : ~ [ ~f W
v D a
s
3!:I=r1 3]:h ':[I=r1 '
8 —3 4 -3 i
207K wey LA . s ™ | o o 297N
-6
R Lo, R E$=h ------- RN GOE. ME SRR e
-9
_Z'E::'l.' EIE::'I.'J

Buoy station: RLOT2
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Increase in wind speed: 1.1 ->11.1 m/s & dir: 140°
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Grid resolution = 30, 10 km
Time resolution: 1 hr

Grid resolution = 12, 4, 1.3 km
Time resolution: 5 min

: . : , * The reflectivity values associated with the wave structure in the CP case are very low, therefore additional caution should be taken into consideration by the observer.
Physics scheme: 8 Physics scheme: 8 . oo . . . .
Lw, Sw_physics: 4 Lw, Sw_physics: 4 e Single Doppler analysis indicates convergence at the leading edge of the wave structure, although the sample of “valid” data is small (no valid data close to the buoy).
Su’rface_ ohysics: 2 Su’rfacg ohysics: 2  WRF model captured the sudden increase in wind speed, in the CP case associated with a wave coming from the North as indicated by the variables.
Pb| phy_siCS' 1 Pb| phy_siCS° 1 At the H case, the wind gust associated with the bow echo was captured by WRF in the 850 vorticity and 10 meter wind speed (not shown here) variables, among others.
- - * In the presence of a thunderstom (not shown here) the VIL/VILD variable appeared to be the most indicative proxy , probably associated with the downdraft.

Zdr and rho are found to be the most consistent proxies, unless the data are very noisy.
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