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THE SYNOPTIC CLASSIFICATION
Alpert et al. (2004) Int. J. Climatol., 24, 1001-1011

1 19 types of EM synoptic systems that belong to
5 synoptic groups were defined

The experts subjectively classified the synoptic

system for each day (1985+DJF1991/2) to one of
19 types

The synoptic type for each day (1948-2004) was
determined by computerized process that
defined the ‘closest’ type to one of the 19 types




The 5 synoptic groups
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Study area and Data Base




® Data base:

1. NO, data: 30 min average concentrations.
Data was taken from 7 monitoring stations

operated by the Ministry of the Environment

in the Tel-Aviv metropolitan area.

Synoptic data base: Synoptic classification
by Alpert et a/. (2004) based on
NCEP/NCAR reanalysis data from 12 UTC

2 Study period: 1998-2004
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Pollution events




The Israeli standard for NO, is:
500 ppb (for 30 min average)

"exceeding day" - a day in which at
least 1 station recorded, at least once,
NO, concentration above the standard

19% of the days were ‘exceeding days’
But only 2% of the individual observations




Exceeding observations in the individual
stations (%)
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Traffic monitoring stations show highest pollution

Large differences among individual stations




Inter-annual variation of exceeding days (%)

y =-2.1933x + 27.432

1998 1999 2000 2001 2002 2003 2004

An improving Trend can be noted.
Is it the outcome of improved regulations, or
a change in the synoptic conditions?




Yearly course of exceeding days (%)

The winter months (Nov-Feb) impart the majority
of exceeding days. The summer is clean.




Weekly course of exceeding days (%)

Weekend

)
)

;

Day of the week

The Israeli weekend (Fri-Sat) has D07
reduction in exceeding occurrence




Pollution potential of the
synoptic types




Occurrence according the 5 synoptic groups
'Exceeding days' (477 days)

Sharav Lows

1%

Lows Sharav Lows RST Persian

16% 1% trough

Persian
trough
30%

Study period (2557 days)




Pollution potential: % exceeding days of the
total no. of days belonging to each group

Total No. of exceeding days
belonging to each synoptic group

6

Persian Lows Sharav lows
trough

Over third of the RST days were ‘exceeding days'’

Over half of the exceeding days belong to RST



'extensive exceeding day' - day in which at least 4 of 7 stations
recorded concentration above the standard (~10 days a year)

Total No. of extensive exceeding
days belonging to each synoptic | days
type tic type
125

52

RST Western Highs to the RST Central Highs to the Sharav low deep low to
axis east axis north over Israel the east

Four of them, including that with the highest
potential, are cyclonic types




Main synoptic results

* The synoptic group with the highest pollution
potential is cyclonic - Red Sea Trough

* The highest pollution potential belongs to
types associated with easterly (offshore)
flow

WHY?




The coastal circulation and
Its interaction with the

synoptic conditions




Relationships between Synoptic-
and Meso-scale Conditions

Hot & Dry

M

a

Cool & wet
(meso-scale)

We suggest that the high pollution results from the
combination of high stability and light winds associated
with the sea breeze underneath the warm easterly flow




Relationship between inter-annual variation of
exceeding days and frequency of synoptic
groups responsible for high pollution potential

1999 2000 2001 2002 2003 2004

Exceeding O RST+HIGHS B LOWS

Positive correlation between Rst+Highs and N of exceeding
days (R=0.69)
N of exceeding

days



7o of and extensive exceeding
days (1998-2004) under more strict standards




MAIN FINDINGS AND CONCLUSIONS

* NO, concentrations exceed the standard ~20% of the
days especially during the winter

 The Red Sea Trough is the synoptic system with the
highest pollution potential and the second is a high
pressure system

- The synoptic type with the highest pollution potential is
the Red Sea trough with axis to the west

* The synoptic conditions which are favorable for high NO,
concentration is associated with easterly offshore flow

* The apparent decrease in exceeding days from 1998 to
2004 reflects actually the decrease in synoptic types
having high pollution potential
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19 Sharav low over Israel
18 Sharav low low to west
17 shallow low to east

16 cold low to the west

15 shallow low to the north
14 deep low to the north
13 shallow low to south

12 deep low to the south
11 deep low to the east
10 Highs over Israel

9 Highs to the north

8 Highs to the west

7 Highs to the east

6 strong persian trough
5 medium persian trough
4 weak persian trough
RST3 Central axis

RST2 Western axis

RST1 Eastern axis
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Pollution potential: % extensive exceeding
days of the total no. of exceeding days

Total No. of extensive exceeding days
belonging to each synoptic group

24

Persian Lows Sharav lows
trough




D'7IV DY A0 AN

B ommeoprrs 120

g 1o

=aeEr we=prana B

T U arars D

“mimms o 2 ES
M wxinmn 86

e I R e N, e Lt EL S
- | I v T T |;|l:|1:- -.-'.-_[i__:lﬂ__'i'j!ll.l
et =R .ﬂ,.;.,_ﬂmmm HEE et
T w230 =nmmnas 5 =mrame 150 e e DE0] s e 1000
e B 1S wamim 1.5 T S0 =M S50 rFaang vy SO0
o O S e T TR T T Y
‘Terara s 2E0
- o [ La i ok e N E e Imu Eu
rmmne 1 S0-200 smiyer 0.5-1.0F [FFae) =rarer 00 T 10 S00 paun WHOE
rmimryt 1 S50-2.3:0 s 150 | smoans 100-150| s moer s
" ke EE:I—QEE i
e 235 swarmn mfrm 1.5 ‘mirnre 1540 s 100 snrarat IG5 EPA (M A A S
rmawy S50 IO bl [t
s S0 T MR
T TR
. N ___PUToi Taeae
e w120 T 3 [(SFM) el TLE TR EEII:I: smuns sy 1300 b b T
s 1.5 Tw M S00 var 100] Ty 300
TS LT
raoET
/ Mon 250,
R R R R A I HE I EE——————— S [
B werrar S5 *myr 0.5 'Twane wwimon S0 Tl 280 T poty S0 Ao
S o L1 | — T L | —
mye pinan 20| wmin pxmon 2.5 o yrmn 150]  smoe vyimn 90| ‘mie wximm 80 S Lt T - Th T
e o 10D e “oviEra 350 nare “oprrs 18D st ‘caprra 180
e ‘ogan A0 | - T “oprrs 360| e '-::-.1'1-:: 350
=mpnes 00 s mittm 1.5 =mrant 250| ‘mwer wanrs 100| -mso S 1 500 it
‘Turmegs 00
S S— L L1 —
T ‘o 160 Tyt "oprrs 1S5S0 smans farm S00 e ‘oipgTay MES oty
shawr wxaman S0 moser "oprs 470 o w50
__ I ‘N wxmn 100 nue ‘opma 1000
1 2pphm T i 1.5 rmraras 150 e w100 TIranT 365 W T3
S R . '-"":"'E-".J."'.'-'_‘.'L:'P__ﬁ‘:'_._.___ e AW WNwAQ &OW
T 05 240 -ermin I:ll:l'.l"-l:llrll!.'.l 1| e ‘ojpr 125 'nana ‘opna 470) noser "o 715 [ |

S TP DT VOTY? O3RN OO AY30a OVMAmS QY3 T

T NIONTTY T NI OPE RS Jd TE am 38T arumer pEm - T




1IYN 'Y 910 O' 7'9X




Exceeding Days Extensive Exceeding Days
Synoptic Type 477 days (~70 days/year) 67 days (~10 days/year)

RST - Eastern axis 102 )

RST - Western axis 14 8

RST - Central axis 125 22

Weak Persian trough 14

Medium Persian trough 1

Strong Persian trough 1

Highs to the east 57
Highs to the west
Highs to the north
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Highs over Israel

Deep low to the east

Deep low to the south

Shallow low to south

Deep low to the north

Shallow low to the north

Cold low to the west

Shallow low to east

Sharav low to west
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Sharav low over Israel




