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The most important bora property is its gustiness. We studied bora gusts by using new observa-
tions collected during the four-month period in 2012. On less than 2 km distance, bora velocity
more than doubles. We compared bora forecasts of the SPACE-SI prognostic model with the ob-
servations to show that current forecast models lack the ability to describe the bora gustiness.

New observations

We analyzed new observations from 5 instruments along two
measurement lines. Horizontal distance between the
instruments is about 1.5 km. Bora measurements from 10
February 2012 illustrate the main findings:

e all observations contain high-frequency variability, typical for
bora (bora gusts),

e along A line bora strength doubles from AO1 towards AO2 over
1.5 km horizontal and 100 m vertical distance,

e in the valley average bora speed does not vary from one side to
another.

25
Line A, 10.2.2012
20 1
_ —A1 —A2 A3
v 4\/1 Mr\/]\/\
=43 ity Wil “Wu‘wf A
3 n\ MJWWM MWﬁMA/ ‘WW
(O] A rl\
003-10 V\/ 0V‘N0“ l\/\’\/\/qk'l\/\"/\)l‘\f\,
.-CE) ] v v
=
5 4
° - « ® ¥ v o M © o 2 - ¢ 2 I L ¢ = 2 2 g I § g
Hour
25
Line B, 10.2.2012
20
—B1 —B2
0
=
— 15 1
©
(<))
(D)
Q.
7
S 10 4
=
=
5 .
& £ & & § 8 & £ & &5 5 £ & @ ¥ &8 € £ 2 & § x § &
Hour
Other stati
Nova T e iy Pt i
. Pﬁ‘:ica 1) b T g L
Mt g L Albevica| " Ozelian Predmala = . .
e T ~ - . Locations of the DARS (Slovenian
] vmlw':\fm. fwk s = \
Ry e S0l oy Lokives sy L Ko
L e, v TR, < g R motorway company)
ks Dientek T u...: ”‘“'f?—- uﬁdeUSClna i
Stembe ™ B Jange Mot Ust s e -
T e measurement sites along the
o e T o S A
Se T Busto  WehDw e ¥ > f;ﬂgpostava\hpava Gorrie h' h h h h M
s el e BT e e T = highway H4 through the Vipava
i Ao — m.q.\qstrellsceMIake s
Nairascs bkl ™ b relptlan:
AR T TN - valley
i s S B, e
e e
e A SR T R o iy
oem L Benaciats | SHNOESE
nﬁ?ﬁ e m‘\..:a mf
- ar Dhr:ial W
Trieste o, .5.'.%!. e (s

SPACE SI

ava Vall

-
>
=S

O Videmi s

| ey,
O KobaridS 2 %

O Bahinj
tradovljica
3

SAckoljajl oka

= Miren:-|K
%

o I"
i - E
+ asdl
;g.gradr::i R AL

Goog_le earth

irska visina nad terenom opazovalca 146 km "'Datum poznetkov:3/11/20:11

Bora simulations

SPACE-SI in collaboration with Chair of Meteorology
FMF UL has its own operational weather forecast on
3.7 km spatial resolution with WRF-ARW model
(http://vreme.space.si).

A special model setup was prepared for this project, fo-
cusing on the Vipava valley region and using higher
resolution (1.2 km). Model forecasts have been com-
pared with bora observations.
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Model representation of the Vipava valley and surrounding orography.

Model verification

Comparison of model outputs and DARS stations shows
that the model predicts bora occurrence, evolution and
average speeds well. However, the model is not capable
to represent bora gusts.
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Example of the Adriatic bora forecast by SPACE-SI . N " \h\
model valid for 10.2. 2012 at 19.00. 5 ﬁi :

_-J,_‘—'—"\K pppppppppppp = = - - % - "‘, .\
& £ <« v & 4-.-:’“?&‘"& fd d ek b &« € p e & é_““ fgef!) 4 %u \*4 \“'
E kK A0S xR — e v-—¢ ¢« & &b e & — ) Py =T V.' u
é—zv's-hnv-n*M*‘ih%#t’e'H“‘f‘:'raqqpgﬂ.ﬁihg .ww“i’
v . | |

v - 4""‘?*‘*" velv o » oy DN . ¢ W45 v e o LR S A A bV ‘L '
— L) - -
P F - V¥ = v J v LB N s Lﬁ"-:)r\a;.“‘t vvff"‘f"{ ¥ ¥ LoV o¥
N'lf‘ = — é",{"’-‘.——ﬂ":- e < ‘= l'_'! ¥ - - . x “ W ffﬂf mr_’ Jp- Jr-'f ,_{; © i
/ NS

o5, : - - By e i i .,/ r L &
"r"le-.]( 'I_I“"—'é:.__}"'s < T — £ & & N = +£ FE 'Ef"”\"

-E-{—._{__./ ggﬁ/(ﬁkf#&é.
/

_,;*;;;__.__ ®/ < .'xfﬁ/%wm\seré

-

= % E &
M P e & & P
T Y e e e e P &
DE e & & g i & €N\ e

T e e & & & 4

T e e & & & e & s

s
—_ — . Y K e
L __,_._.-I"""_.--‘1 .-:.L}J\ £
= —= - e € & & &
- - -
'lf = ‘.-'

&= T T T &

& & &£ g7 & & £

£ & € £ € €

Impressions

Nika: “Bora is a part of my life since the birth and | have
always taken it as a self-evident fact of our lifes. The project
enabled me to understand how bora develops and how we
can use physics and mathematics to understand and fore-
cast its occurrence.”

Mirjam: “As a child, | though bora is everywhere and | was
not aware it is a specialty of our valley. The project has
tought me how different factors work together to make the
unique climate of the Vipava valley.”

Andraz: “I am glad that | could participate in the project. To-
gether we came up with interesting findings. In addition, |
also improved my knowledge of Excell.”

Conclusions

e Behind any observations there are errors involved in
making it.

e Clouds sitting on the mountain top can tell the story of
winds behind and above the mountains.

e Satellites are able to observe clouds with good resolutions.
e Bora speeds in the valley are 2 times greater than on the
slopes.

e Current weather models forecast average speeds of bora
but can not forecast its gusts.

e Bora variation along the valley basin are not significant.




