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scontinous 0zone monitoring
started in the city of Rijeka
in 1999.
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During nighttime:

» night-time cyclonic eddy in the Rijeka Bay
developed due to land breeze and katabatic
flow from the surrounding mountains
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mostly weak to moderate bora events (up to 20% of all summer days)
exchange with the SB days (up to 60% of all summer days).

3) Grisogono and Belusi¢ (2009) suggested (among others) more

extensive analyses of:

weak to moderate bora flows (more frequent during summer months)

the role of the lee-side islands (e.g., islands within Kvarner Bay) during bora
and

4) Air quality issues can also be highly associated with the boundary-layer
structure. (e.g. observed very high ozone levels southern France during
a combined summer SB/mistral event (Bastin et al. 2006) .
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chart at 0000 UTC on
29 June 2004 for
Europe.

s 2
102074"%: 4 e 1020,
10207540 SO ) f?, EAN TR
5 LR I R R I R £ s
0% 10305 — N SR B B S 1o AW &
e I DS i # »t P
o A

o S
g g 2’

S 1015

*

n i
a.m al Tes
[~~—1020. > wck X

v .
S MenufiE o, .
WElts A7 At
35268 04 00 urc e

Does SLB exist during a summer bora event and where?
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Measured surface wind field
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Department of
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ical cross-sections of the modelled wind (m s-1), the potential temperature (K) and
izontal pressure gradient (hPa m-1)

during summer bora was

later and shorter

limited horizontal (and sometimes vertical) extent
e.g. inland penetration 6 km versus 16 km

SB depth 400 m versus 600 m
stronger SB intensity.
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1) 0800 UTC-1200 UTC;
the onshore flow represents the superposition of the dominant swirled bora flow north of

Istria and a very weak SB wind onshore flow
2) 1200 UTC-1700 UTC; the reduced bora intensity:
decreased the width of the SB front = increased temperature gradients across it

a =the orientation of the gravity current head in respect to the x-axis
a (SB/bora) versus a (pure SB) ~ 45°/11°

Vyp (SB/bora) =2 Vi p (pure SB)
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Height (km)

a0 =
A2
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Rijeka Bay Distance (km) Rijeka Bay Distance (km)

Cross-section near Malinska of the modelled
wind (m s™'), the potential temperature (K) and TKE (m°s)

Height (km)

the bottom
branch of
the lee rotor
that was
associated
with the
hydraulic
jump
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/ ’~ Sometimes unusually high ozone levels were detected
Founded in 1861 e.g, 13 to 19 August 2000 in Rijeka

—e— measured hourly
O3 concentrations

—— EMEP hourly O3
concentrations

% | —hourly limit
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During the daytime: the hourly ozone measurements exceeded
consistently an information threshold of pollutant concentrations

(180 pg m™)

During the nighttime, the ozone concentrations were unusually very
high as well, above 100 pg m.
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Surface 03 in ppb(V) 13 August 2000 Surface 03 in ppb(V) 15 August 2000

Surface 03 in ppb(V) 18 August 2000
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5 The horizontal ozone distributions revealed the
n  ozone maxima in the NE Adriatic within Gulf of
®  Trieste on 13 and 18 August 2000.
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s During weak bora event, this area had smaller
®  concentrations.
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/ " Backward trajectory ending at 00 UTC (red)
J and 12 UTC (green) 18 Aug 00
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Backward trajectory ending at 00 UTC (red)
and 12 UTC (green) 19 Aug 0
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The channelized thermal daytime flow through the
sea pass carried the ozone horizontally to the
Rijeka Bay.

(b)

2) Ozone that was northward from convergence zone
over Istria, was transported through the valley
between Cicarija and Risnjak toward Rijeka.

2-day backward 1000 hPa trajectories arriving at Rijeka every six hours
(02 LST (red), 08 LST (brown), 14 LST (green) and 20 LST (blue))
starting from (a) 18 August 2000 and continue on (b) 19 August 2000.
Parcel positions are given for every second hour for the wind field in the
I-km WRF domain.
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Future steps: the fine scale air quality modeling at 1 km resolution; focus on the nighttime and daytime
maxima
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breeze on the coast and a cumulonimbus over
the Istrian peninsula.

Analysis at two stations: Pula-airport and Pazin
Period: 1997-2006 (from June to September).

Measurements: 1) 10-m wind
2) 2-m air temperature
3) SST
4) cloudiness
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1200 UTC 1300 UTC 1400 UTC

Cb usually form between noon and 2 p.m., lasting in general 3 to 5 hours

Future steps: modeling at fine resolution
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TO BE CONTINUED....



