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ABSTRACT - This study refers to the trends in precipitatiomoants in the central part of Romania
(the Transylvanian Depression) between 1961-200@ general trend was calculated using the
least-squares linear fitting for the whole period or every decade of the period: 1961-1970, 1971-
1980, 1981-1990, 1991-2000. The main results ofesearch are: during the whole period there is a
general decreasing trend in this region, espedialits southern area; during the first two decades
there was an increase trend, between 1981-199@etheral trend was a decrease and the trend for
the last decade of the 20th century was variable.
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INTRODUCTION

In most Regional Geography studies the Transylvabiapression is considered a well-defined region
both from the physico-geographical and the econodéwelopment point of view. This region is
characterized by minimal variations of various pagters. However, from a climatic point of view, ihare
important variations in the Transylvanian Depressibhe most evident variations are the quantities o
atmospheric precipitations. In this study we wiyl to point out these variations using the evolutiends of
the precipitations and other specific methods.

Recent similar global studies have emphasized #loe that the 20 century was characterized be
significant trends of atmospheric precipitationsicihcan be observed at global and hemisphericaldev
with considerable variability and depending on tifNécholls et al., 1996, Easteling et al., 200(M)u$, after
processing the data streams, negative trends hese identified, which are specific mostly to thenter
season (Jacobait, 2000, Giorgi, 2002, Xoplaki .€2@04).

On the other hand, some researches have showatthahemispherical level, precipitations increased
until the early 1960’s and constantly decreasednatirds (Xoplaki et al., 2004). We will show thhtst
conclusion is only partially confirmed in the Degg®n of Transylvania,.

METHODOLOGY

In this study we have used the precipitation amalata recorded at 12 meteorological stations. 11 of
them are situated in the area under considerabef Bistrita, Odorheiu Secuiescaggras, Sibiu, Sebg
Blaj, Turda, Cluj-Napoca, Tg. Muge Dumbiveni). The 12 station (Zadu) is situated in the NW of the
Depression. Most of the stations from the Depresai@ distributed on all the territory. They coadirthe
sub-units of the region and are slightly more nwusrin the southern half of the Depression. We have
processed the data for the 196 —2000 period.

In this study the linear trend was computed ushegleast-squares linear fitting method for intesvafi
various lengths (for all the temporal-climatic snihat are specific to the temperate zone): oneimdinree
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months (seasons), six months (semesters), twelvghsigannually). The trends were computed bothter
entire interval in order to identify the generartd of the atmospheric precipitations in the arehfar each
decade in order to determine the periodical flubbna.

We should also mention that the trends are stalitisignificant with a 95% confidence level

In order for our analysis to be as accurate asillessve have also made a qualitative analysisunf o
data. According to the values recorded in the aneahave determined several thresholds. Table Wsho
both our qualifiers and the thresholds we have &mos

Table 1. Qualifiers and thresholds of the trenfithe precipitation quantities
in the Depression of Transylvania

Increase Decrease
Qualifier Threshold Qualifier Threshold
+++ intense increase: =10 mm/10 years -/0 very small decrease: 0.1...1.0 mm/10 years
++ moderate increase: 9.9...6.0 mm/10 years - small decrease: 1.1...5.9 mm/10 years
+  small increase: 5.9...1.1 mm/10 years -~ moderate decrease: 6.0...9.9 mm/10 years
+0 very small increase: 1.0...0.1 mm/10 years --- intense decrease: 210 mm/10 years
0 stationary: 0.0 mm/10rgea
RESULTS

The trend for the quantities of precipitationshe Transylvanian Depression between 1961-2000.

If we look at the values for all the 1961-2000 g in the entire Depression, and if we take into
account the annual amounts of precipitations, wea@dhat a small decreasing trend in the annualusuts
of precipitations was recorded (4.63 mm/decade)iddisly these statements are valid for the regiom a
whole, although, as we will further see, thereaher characteristics for the small areas.

As to the regional mean value, there are vari@rels: decrease in the center, the south, the sestland
the north of the Depression and increase in theagas partially, in the west of the Depressioblé@®).

We can say that the southern half of the Depresgiamostly characterized by a high or moderateedsing
trend, while in the northern half a similar moderat high increasing trend was recorded (taldig.3.).
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Fig. 1. Trends in precipitation amounts between1t2600 (see table 1 for legend)
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The monthly values have recorded unitary trendsy amlthe Depression in January, August, and
November, when the amounts of precipitations deetawhile September was the only month when there
was a generalized increase all over the Depresdibis. increase was, however, differentiated. Irgens
increase was recorded in the northeastern and nvegigts of the Depression. Small increase was
characteristic of the central and southpamts. During the other months, although thereoiginitary trend
for the entire depression, we can emphasize sogiena characteristics. Thus, most of the monthstiae
trend was recorded in the marginal eastern zaddlee northern part of the Depression. The samealid
for the southern stations. It is worth noticingttiiae data recorded by the Cluj-Napoca meteorcédgic
station are very similar with those from the Duiveni station. But the data from Blaj and Sghibe
southwestern stations, are very different exceptife months when the trend was generalized alt thes
Depression.

As for seasonal values we notice that, on the wholéhe Transylvanian Depression three of the four
seasons were characterized by a small decrease(gpning, summer, winter). If we take into accotire
fact that the autumn, when there was a small isangarend, is one of the dry seasons of the yearcan
say that the excess of precipitations in this seasan compensate only, to a very small extent, the
decreasing trends of the other seasons.

Semestrial values vary a lot, from one stationnotlaer, because of the small increase in the amaint
precipitations in the hot semester (1.24 mm/decadd)a small decrease in the amounts of precigitzin
the cold semester (3.77 mm/decade). This somewdrdtaclictory situation is because September, which
was characterized by increasing trends in all mietegical stations, was included in the autumn seas
the seasonal analysis, while it was included inhtbesemester in the semestrial analysis. Thisligeity of
the month of September modifies the whole situation

It is very important to know the precipitation \alility in the wet semester of the year which capsl
the hot semester (April — September) in Romanias Tiluences the hydrological budget of the regioml
the regional management of water resources, dlynieuecosystems, environment, economy, as weaheas
development and the social behaviour of the comtimsnin the region.

THE TREND OF THE AMOUNTS OF PRECIPITATIONSIN THE TRANSYLVANIAN
DEPRESSION

The 1961-1970 decadwas characterized by an intense increase of yeantyunts of precipitations in
the entire region. Values range between 14.9 —#@byear (table 4, fig.2).

The monthly analysis shows a general increaseiorifgbruary and June. In all the stations, theciase
trend months were predominant. Also, it is worthntraning that the slopes of the increase trendsswer
much higher than those of the decrease trends.
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Fig. 2. Trends in precipitation between 1961-193@e(table 1 for legend)
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Seasonal values have an increase trend as follmtense increase during the summer and small
increases for the other seasons.

The increase trend of the hot semester is obvithus/er the Depression in the semestrial amounts of
precipitations while the cold semester is char@adrby small decrease trends, also for the eatea.

We should, however, mention that this increasedti@frithe amounts of precipitations in the 1961-1970
decade is mostly due to the precipitations in #s¢ year of the decade (1970), one of the raigessts in the
entire period.

The next decadel971-1980 was also characterized by an increase trend.nButiis decade the
generalized increase trend of the amounts of ptatigns in the entire Depression (at all the eta) was
recorded for the cold temporal-climatic units (Dmber, January, March, winter, October-March sempste
(table 5, fig.3). On the other hand, the valueghef increase slopes are much smaller than thoseein
previous decade. The decrease trend charactehigezhtire area only in October. Mean annual pretipn
amounts increased in 11 out of the 12 meteorolbgtesions (except Turda where an intense decrease
was recorded).

Zalau

q Bistrita
+ + Dej

°F++ +++

Cluj-Napoca
++ +

Targu Mures
[

++

Odorheiu
Secuiesc

Dumbraveni

Fig. 3. Trends in precipitation amounts between1t2%980 (see table 1 for legend)

The1981-1990decade was characterized by a general decreaskitréhe whole Depression and by an
intense decrease trend at most of the statione(@&bfig. 4). If we take into consideration thenaal
amounts of precipitations we observe an intenseedse, ranging between 10.8 and 33.9 mm/yearoht 9
the 12 stations and a small or moderate decreasiseatther three stations (Blaj, Cluj-Napoca,adal
Trends decrease in January, in spring, in winted, during the cold semester. The decrease treedalso
predominant in the other temporal-climatic unitsedv values in the Depression have small increaselsr
(0.2 mml/year) only in February and April, no suokntls were recorded in November. The most intense
decreases were characteristic of the hot tempdénaiiic units which had the largest amounts of
precipitations (summer and the hot season). Thexethe intense decreases of the annual precgpitati
values are mostly due to the decreases duringutimenger. Thus, the increase in the two decades pgezgsen
before corresponds to the intense decrease id¢oede.
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Fig. 4. Trends in precipitation amounts between1t2890 (see table 1 for legend)

During the final decadd,991-2000 there was a small increase all over the Depraq8id6 mm/year),
but there were also negative values, in the sonthed, partially, in the eastern and in westeriispair the
region (table 7, fig.5). This is the decade wheegrehis visible non-uniformity of the trend of thenaal
amounts of precipitations. We can, however, dislisiy the following sub-regions: increase trendshia
central area, the north and the southwest of thrd3sion and decrease trends in the southeagparia)ly,
in the west. As for the temporal-climatic units, November there were very small decreases at ell th
stations and in January and in winter there werg small increases of the amounts of precipitatianall
the stations.
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Fig. 5. Trends in precipitation amounts between1t2000 (see table 1 for legend)
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CONCLUSIONS

Although the general trend was small decreasedrettiire Depression between 1961-2000, the analysis
of shorter periods (decades) showed the existeht#gdfluctuations (both negative and positive) tbé
amounts of atmospheric precipitations in the afdas, all over the Depression the first two decadese
characterized by significamtcreases, the third decade was characterized laynawst generalized decrease
and the last decade by contradictory trends.
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Table 2. The trend of the monthly and annual ansahprecipitations
in the Transylvanian Depression (1961-2000) (mnddey

Period Dej Bistia Od.Sec. Sibiu #giras Sebe Blaj Turda Cluj-Napoca D-veni Tg.Mwe Zaliu Average

January -2.2 -1.5 -4.5 -2.3 -1.9 -1.8 -3.5 -5.7 5-1. -4.1 -3.5 -1.5 -2.8
February -1.7 -1.6 -0.9 -1.2 0.7 -0.1 -1.0 -2.6 5-0. -1.9 -0.4 -0.7 -1.0
March -1.9 -1.2 -0.7 0.8 0.6 -0.5 -2.6 -4.7 -1.3 .7-0 -3.0 -3.5 -1.5
April 2.3 5.1 1.4 -1.5 -0.6 -1.0 1.3 0.0 5.0 1.6 .6-0 1.9 1.2

May -6.3 -2.2 -6.2 -3.6 -5.6 -4.8 0.5 -2.3 -3.4 4-3. -5.7 -1.4 -3.7
June 1.8 -0.3 4.4 0.8 4.3 -3.0 5.8 9.9 6.6 4.7 4.9 3.4 3.6

July -1.6 4.6 -3.5 -3.4 -3.1 -2.9 0.1 -6.9 -4.8 0-5. -3.9 0.8 -2.5
August -7.3 -2.7 -3.0 -0.9 -2.2 -1.4 -1.9 -6.1 -5.0 -1.9 -5.1 -7.0 -3.7
September 9.7 14.8 5.3 5.9 1.9 6.1 6.4 0.2 9.5 8.4 5.7 12.2 7.2
October 1.2 3.8 0.9 -2.7 0.2 -2.1 1.2 -1.5 1.8 1.0 0.8 2.7 0.6
November -1.9 -3.6 -2.8 -4.4 -4.2 -5.0 -5.9 -4.0 A4-0  -4.2 -2.7 -0.8 -3.3
December 1.4 3.6 3.7 1.5 2.9 1.7 0.7 -0.5 1.2 1.5 1 1 0.8 1.6
Spring -5.9 1.7 -5.5 -4.3 -5.6 -6.3 1.1 -7.0 0.4 5-2 -9.3 -3.0 -3.9
Summer -7.1 1.6 2.5 -3.5 -1.0 -7.2 -0.8 -3.2 32 2-2 -4.0 -2.7 -2.0
Autumn 9.0 14.9 6.6 -1.2 -2.1 -1.1 3.8 -5.4 11.0 2 5. 3.8 14.1 4.9
Winter -6.2 -1.2 -2.7 -2.7 1.0 -0.4 1.7 -9.8 1.1 7.0 -3.7 -0.8 -2.7
April-Sept. -1.4 19.2 4.2 -2.8 -5.2 -7.0 -4.6 -5.3 7.9 4.4 -4.6 10.0 1.2
Oct.-March -10.5 0.5 -1.0 -7.6 -0.9 -7.4 12.1 -16.4 0.8 -7.3 -7.1 -0.4 -3.8
Annual -6.5 18.7 1.8 -11.2 -6.9 -14.7  -10.6 -24.4 47 -4.0 -12.2 7.1 -4.6

97



ADINA-ELIZA CROITORU and FLORIN MOLDOVAN

Table 3. The value qualifiers of the monthly, seaksemestrial, and annual trends

of the amounts of precipitations in the Depressibransylvania (1961-2000)

Period Dej Bisttia Od.Sec. Sibiu dgiras Sebe Blaj Turda Cluj-Napoca D-veni Tg.Muwe Zaliu Average
January - - - - - - - - - - _ B R
February - - -/0 - +/0 -/0 -/0 - -/0 - -/0 -/0 -/0
March - - -/0 +/0 +/0 -/0 - - - -/0 - - -
April + + + - -I0 -/0 + 0 + + -10 + +
May -- - - - - - +/0 - - - - - -
June + -0 + +/0 + - + ++ + + + + +
July - + - - - - +/0 - - - - +/0 -
August -- - - -/0 - - - -- - R - . R
September ++ +++ + + + ++ ++ -/0 ++ ++ + +++ ++
October + + +/0 - +/0 - + - + + +/0 + -/0
November - - - - - - - - -/0 - - -/0 -
December + + + + + + +/0 -/0 + + + +/0 +
Spring - + - - - - + - +0 _ _ _ N
Summer -- + + - -/0 _- ) ;i T _ ; : ;
Autumn ++ +++ ++ - - - + - 4+ T + Tt T
Winter -- - - - + -/0 + - - - _ -/0 _
April-Sept. - +++ + - - - - - ++ + - ++ +
Oct.-March +/0 -/0 - -/0 -- +++ +/0 - - -/0
Annual - +++ + - ++ - T+ _
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Table 4. The trend of the monthly and annual anmrsahprecipitations in the Depression of Transylag1961-1970) (mm/year)

Period Dej Bistia Od.Sec. Sibiu dgiras Sebe Blaj Turda Cluj-Napoca D-veni Tg. Muye Zaliu Average
January 14 3.2 2.2 -2.4 1.8 -0.6 0.5 -2.9 -0.6 2.0 14 -0.5 0.5
February 4.2 4.1 4.0 3.5 3.6 5.5 3.6 1.9 4.7 3.6 7 4. 5.0 4.0
March -1.0 0.2 -2.1 -0.3 1.8 08 -1.9 -4.8 -3.7 0-1. -2.6 -3.4 -1.5
April 0.8 2.2 0.7 2.7 -0.4 1.0 -0.3 -0.7 -0.1 1.1 0.4- -0.6 0.5
May 9.1 11.6 14 0.2 4.8 -0.2 15 5.2 11.1 0.5 6.3 7.7 4.9
June 7.2 5.4 3.6 8.6 5.4 4.9 2.6 6.2 6.3 1.1 55 9 6. 5.3
July -0.4 3.3 -1.1 2.8 5.4 6.2 4.8 1.9 11.1 4.1 3.2 24 3.6
August 6.2 3.8 2.9 5.7 0.7 3.3 -1.1 4.5 8.0 2.1 2.7 6.1 3.7
September 2.3 2.6 3.2 14 1.8 -1.9 3.8 4.1 2.8 2.9 3.3 3.1 2.5
October 1.9 1.6 0.3 -0.1 1.2 -0.8 2.7 0.1 0.6 3.3 .03 1.0 1.2
November -0.4 -0.1 -0.4 -1.9 0.7 -0.8 0.4 0.6 -0.7 1.1 0.7 -2.1 -0.2
December 15 2.7 0.9 0.9 -0.3 1.2 -0.2 -1.3 0.2 0.6 0.3 0.0 0.5
Spring 8.9 14.0 0.0 2.6 6.2 15 -07 -0.3 7.3 0.5 33 38 3.9
Summer 13.0 12.4 5.3 17.0 11.5 12.4 6.3 12.6 255 2 7 11.4 15.4 12.5
Autumn 3.8 4.1 3.1 -0.7 3.7 0.3 7.0 4.9 2.7 7.3 7.0 2.0 3.8
Winter 1.3 4.7 1.0 2.2 1.9 4.1 1.1 -5.2 0.6 3.1 2.8 04 15
April-Sept. 25.2 28.8 10.1 214 17.7 151 112 21.2 39.3 11.7 20.7 25.6 20.7
Oct.-March -0.9 4.3 -2.0 -3.6 3.8 -0.1  -05 -7.5 .9-5 4.1 0.6 -6.3 -1.2
Annual 32.7 40.5 17.0 23.2 26.5 20.3 16.4 14.9 39.9 21.2 28.3 25.6 25.5
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Table 5. The trend of the monthly and annual anmsahprecipitations in the Depression of Transylag1971-1980) (mm/year)

Period Dej Bistia Od.Sec. Sibiu #giras Sebg Blaj Turda Cluj-Napoca D-veni Tg.Muye Zaliu Average

January 4.9 4.0 4.3 3.4 4.1 2.6 2.2 0.6 3.5 2.9 2536 3.2
February 1.8 1.2 2.7 -1.1 0.2 0.6 0.7 0.9 0.5 0.3 31 18 0.9

March 5.1 4.9 2.8 4.1 4.6 3.4 3.0 2.3 2.5 4.0 35 4 4 3.7
April 3.5 5.7 4.6 5.9 4.1 25 5.0 -1.0 1.7 5.4 3.0 4.1 3.7
May 4.5 1.3 0.2 1.3 0.2 -32 05 -5.5 1.0 3.4 14 4.9 0.8
June -3.1 -1.8 -1.9 -1.6 0.5 0.3 0.1 -4.8 -6.8 -2.2 -5.0 1.1 -2.1
July 5.8 5.7 -0.9 3.6 5.3 0.0 1.6 0.5 5.2 0.0 -1.6 6.1 2.6
August 0.4 2.5 -4.8 2.2 2.8 -0.2 0.8 -3.7 -1.7 0.7 2.0 -1.1 0.0
September 2.6 3.2 -2.3 -3.1 -0.5 1.2 0.6 -0.3 3.8 0.8 - 15 1.9 0.6
October -1.5 -0.7 -3.4 -4.4 -2.5 -34 -2.8 -3.5 7-2. 2.7 -0.8 -1.2 -2.5
November 15 -0.3 -1.8 -0.5 -2.6 1.0 -05 -1.2 2.7 -3.0 -2.4 1.2 -0.5

December 1.3 1.6 1.9 2.9 2.6 3.3 1.8 4.1 0.5 1.7 3 2. 11 2.1
Spring 13.1 9.3 7.7 11.2 -12.2 2.7 7.5 -4.2 5.2 812. 7.9 13.4 6.2
Summer 3.2 6.4 -7.7 4.3 8.5 0.1 2.4 -8.0 -3.3 -1.4 -4.5 6.1 0.5
Autumn 2.7 2.2 -7.5 -8.0 -5.6 -1.3  -2.8 -4.9 3.7 4-6 -1.7 1.8 -2.3

Winter 6.9 5.8 7.9 6.6 6.8 6.6 4.5 4.6 3.2 5.6 5.8 5.6 5.8
April-Sept. 13.8 14.0 -5.1 8.4 15.7 0.5 7.5 -11.7 23 6.5 14 16.9 5.9

Oct.-March 14.8 11.5 6.5 5.5 1.7 8.2 4.0 1.2 8.0 9 3. 6.5 11.3 6.9
Annual 26.9 24.7 1.4 12.7 22.0 79 118 -11.5 10.2 9.7 7.8 27.8 12.6
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Table 6. The trend of the monthly and annual anmsahprecipitations in the Depression of Transylag1981-1990) (mm/year)

Period Dej Bistia Od.Sec. Sibiu dgaras Sebg Blaj Turda Cluj-Napoca D-veni Tg. Mure Zaliu  Average

January -2.3 -1.9 -2.4 -1.5 -2.7 -1.8 0.0 -1.7 -1.0 -1.5 -0.9 -1.7 -1.6
February 0.6 0.9 1.0 -0.1 0.8 1.1 0.0 -2.7 -0.7 0.6 0.8 0.4 0.2
March -3.2 -0.7 -0.3 -0.9 -0.4 1.5 -1.1 -1.2 -22 05 0.0 -0.2 -0.9
April -0.4 2.6 0.1 -0.7 -2.1 -0.7 1.7 -1.7 0.1 0.3 0.2 2.6 0.2

May -0.8 -6.2 -0.2 -1.8 -4.8 -04 -1.0 -5.7 1.1 9-1. -1.7 0.0 -2.0
June -1.1 -6.0 -5.7 -1.3 -5.5 1.3 -0.1 -1.0 6.2 1.3 -0.9 -2.9 -1.3
July -4.4 -3.2 -10.4 -9.5 -12.2 -3.5 -3.3 1.0 -6.6 -10.9 -8.2 -6.1 -6.4
August 2.3 -1.1 -2.5 -1.3 -2.8 -1.8  -04 -1.6 2.3 5.0- -1.3 5.3 -0.6
September 0.2 1.4 -1.0 -3.4 -2.2 27  -1.6 -0.7 1.2 -0.8 -0.8 1.9 -0.7
October -2.9 -2.7 0.9 0.5 1.8 1.6 -0.2 2.6 -2.7 0.4 -1.7 -0.9 -0.3
November 0.9 2.6 -0.7 -0.6 -2.8 -0.2 0.1 -0.9 05 0.5- -0.2 2.3 0.0
December -2.2 -2.2 -1.5 1.4 -1.0 26  -1.1 1.0 -1.5 -15 -2.2 -1.9 -1.3
Spring -4.4 -4.3 -0.4 -3.4 -7.3 27 -04 -8.7 -09 -1.2 -1.4 2.4 -2.7
Summer -3.2 -10.3 -18.6  -12.1 -20.5 -39 -3.8 0.3 9 1 -14.6 -10.7 -3.6 -8.3
Autumn -1.8 0.3 -0.8 -3.5 -3.2 1.3 -1.7 1.0 -1.0 1.0- -2.7 3.4 -1.0
Winter -6.2 -5.9 -4.3 -1.4 -4.9 -55 -2.8 -5.3 -6.4 -35 -4.9 -6.3 -4.8
April-Sept. -4.1 -12.5 -19.6 -17.9 -29.7 -7.8 47 -71.8 4.3 -17.1 -12.9 0.9 -10.8
Oct.-March -9.5 -7.6 -5.1 -2.9 -5.9 5.4 44 -3.9 -9.4 -5.2 -7.7 -4.1 -5.9
Annual -13.2 -17.5 -22.6  -19.2 -339 -11.2 -7.1 .80 -3.3 -19.1 -17.1 -1.1 -14.7
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Table 7. The trend of the monhtly and annual anmsahprecipitations in the Depression of Transylag1991-2000) (mm/year)

Period Dej Bistia Od.Sec. Sibiu #giras Sebe Blaj Turda Cluj-Napoca D-veni Tg.Mwe Zaliu Average

January 0.9 1.1 0.9 1.7 1.3 0.9 1.1 0.2 1.5 0.5 0.3 0.9 0.9
February 2.5 2.8 3.0 0.9 -0.4 1.9 2.0 1.3 1.8 1.4 1 2 4.0 1.9
March 2.9 1.3 1.0 4.1 2.4 0.4 1.0 -1.5 1.3 2.2 1.6 0.3 1.4
April 0.8 2.5 2.2 0.6 2.1 0.7 1.8 -0.1 2.5 4.3 3.0 1.3 1.8
May -2.3 -1.9 -3.9 -3.8 -7.1 -0.5 0.0 2.4 -2.6 -2.2 0.3 -2.9 -2.0
June 1.7 -0.7 0.4 -2.5 -2.2 0.4 3.1 -1.1 2.6 2.2 9-0 57 0.7
July 7.7 1.4 -3.6 -4.6 -3.0 -0.3 3.2 3.0 2.1 3.9 8 4. 3.2 1.5
August 1.5 1.1 2.5 -2.2 0.6 -09 -2.6 -3.7 -2.7 6-0. -2.1 -0.9 -0.8
September 0.4 -0.3 -0.7 4.3 0.2 2.3 3.2 -3.1 09 6 0. -0.4 -1.2 0.5
October -4.5 -3.7 -2.5 -0.4 0.6 -06 -0.9 -1.7 -3.0 -15 -1.9 -5.1 -2.1
November -2.7 -2.1 -1.1 -3.8 -1.9 22 -26 -3.6 6-3 -14 -0.8 -1.3 -2.2
December 2.8 3.8 1.8 1.1 0.7 1.9 1.7 -0.1 1.4 2.5 8 2 21 1.9
Spring 1.5 1.9 -0.7 0.9 -2.6 0.6 2.8 0.7 1.2 4.3 9 4. -13 1.2
Summer 10.9 2.0 -0.7 -9.3 -4.5 -0.8 3.6 -1.9 2.1 5 5. 1.9 8.1 1.4
Autumn -6.7 -6.1 -4.3 0.1 -1.0 -0.5 -0.2 -8.5 -56 -2.3 -3.1 -7.6 -3.8
Winter 1.8 8.9 8.1 5.5 1.7 6.6 6.1 1.4 5.1 1.3 6.410.1 5.3
April-Sept. 9.9 2.4 -3.2 -8.1 -9.3 1.7 8.6 -2.7 29 8.2 4.8 5.4 1.7
Oct.-March 6.1 7.5 8.6 9.3 4.5 6.6 -0.2 -1.6 2.4 4 7. 8.9 5.3 5.4
Annual 11.9 5.6 0.0 -4.6 -6.6 41 11.0 -8.2 2.3 012. 8.9 6.3 3.6
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