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The spatial and temporal changes in the air temperature, precipitation and snow cover have been quanti-
tatively illustrated for the main regions of northern Eurasia for the period of 1966–2011. Steady warming is 
registered widely, regional variability of precipitation and snow cover have low trend values – with the exception 
of the territory of the Russian Far East. Values of regional anomalies of the characteristics under study have been 
calculated and categorized. The contribution of the cumulative values of anomalies to the total variability of the 
amount of sample values has been defi ned for all the characteristics. As a result, statistical distribution of the 
property values and the type of long-term trends have been refi ned, particularly for cases with not signifi cant 
coeffi  cients of the linear trend. The largest contribution of the total values of air temperature anomalies has been 
observed for Western and Eastern Siberia, and the largest contribution of cumulative values of anomalies for 
precipitation and snow cover has been obtained for the region of Eastern Siberia and the Russian Far East.

Air temperature, precipitation, snow storage, frequency of anomaly events, values of the anomalies, spatial 
and temporal variability

INTRODUCTION

The specifi c features of the meteorological re-
gime of the cold period of the middle and high lati-
tudes of Eurasia (primarily the surface air tempera-
ture, precipitation, and snow storage) account for 
shortage or excess of soil moisture, for extremely low 
or catastrophically high volumes of the spring fl oods, 
the condition of the biota and, hence, the character of 
the economic activities. Currently, the studies of the 
variability of climatic parameters are being conduct-
ed in many areas. Signifi cant spatial variability of the 
surface albedo in the winter period related to land-
scape conditions and snow accumulation [Kopanev, 
1978; Kotlyakov, 2004; Rubinshtein et al., 2006; Kitaev 
and Titkova, 2011; Trofi mova, 2014] cannot but exert 
infl uence on the nature of heat and moisture exchange 
between the land surface and the atmosphere. Long-
term rise of the surface air temperature causes vari-
ability of the snow cover parameters. In particular, 
dependence of the snow cover period on the character 
of warming and the specifi cs of atmospheric circula-
tion have been revealed [Popova and Polyakova, 
2013]; data on variability of the snow storage and of 
the snow cover depth over the recent decades due to 
regional inhomogeneity of the surface air tempera-
ture are shown in the works by A.N. Krenke [Krenke 
et al., 2000, 2009] and V.M. Kotlyakov [Kotlyakov, 
2004]. During the second half of the 20th century, the 
regional trends of the increase in the share of liquid 

precipitation did not aff ect the variability of snow ac-
cumulation [Kitaev et al., 2010], and the limit of the 
snow storage growth due to climate warming has not 
yet been reached in most of the northern regions [Ki-
taev et al., 2004; Krenke et al., 2009]. Changes in the 
meteorological characteristics under modern condi-
tions have ambiguous spatial and temporal manifesta-
tions – both positive and negative trends are possible, 
which do not agree in the local and regional scales 
[Kitaev еt al., 2002; Brown and Mote, 2009; Bulygina 
et al., 2011; Kitaev et al., 2012; Second Evaluative Re-
port…, 2014]. 

The above characteristics are well illustrated by 
mean values and the standard deviation of meteoro-
logical characteristics, and the contribution of their 
anomalous values to climate variability must also be 
considered. The main objective of this work is to re-
veal spatial-temporal meteorological characteristics 
and their contribution to formation of the climate of 
the winter period. The object of the study is the north 
of Eurasia within the borders of Russia for the period 
of 1966–2011.

OBSERVATION DATA AND THE METHODS
OF THEIR PROCESSING

The study is based on analysis of observation 
data from 800 meteorological stations of the Hydro-
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meteorological Service of Russia for the period of 
1966–2011 (http://meteo.ru): daily values of the sur-
face air temperatures, precipitation, and snow storage 
based on the data of decadal traverse snow surveys. 
The technology of making regime observations by 
meteorological stations is regulated by respective 
rules [Instructions…, 1985]. Long-term variability of 
snow storage has been examined for the end of Febru-
ary in combination with variability of mean values of 
surface air temperature and precipitation in Novem-
ber–May. The specifi c features of the large physico-
geographical regions of the north of Eurasia within 
the borders of Russia have been investigated by sec-
tors – the Russian Plain (30–60° E), Western Siberia 
(60–90° E), Middle Siberia (90–125° E), Eastern Si-
beria and the Russian Far East (125–180° E). In the 
south, the territory was limited by the 50th parallel, as 
in the lower latitudes of Russia quantitative assess-
ment of small values of the snow storage of plain ter-
ritories and of the snow storage of alpine regions is 
not quite valid statistically.

Analysis was performed using standard methods 
of mathematical statistics and geoinformation tech-
nologies, for which the data from meteorological sta-
tions were recalculated into the nodes of a regular 
1 × 1° grid, which allowed the use of long-term series 
of observation data without additional consideration 
of gaps in them. The interpolation method applied 
(kriging) is one of the kinds of generalized linear re-
gression used for simulating surfaces, in the calcula-
tion of which standard deviation is minimized [Bai-
kov et al., 2010]. The error of spatial averaging may 

reach 7–15 mm per year for precipitation [Gruza et 
al., 2013] and –0.007…–0.003 °С for surface air tem-
perature of January [Zhiltsova and Anisimov, 2009]. 
For the snow storage of the Russian Plain, the error is 
taken not exceeding 10 mm [Kislov et al., 2001], for 
the other regions, it is 7–15 mm (it seems to be equal 
to the error for precipitation). 

The main object of the study was winter anoma-
lies of the surface air temperature, precipitation and 
snow storage. Characteristics are considered anoma-
lous if they exceed a single and double value of stan-
dard deviation for long-term series with a remote 
trend.

VARIABILITY OF METEOROLOGICAL
CHARACTERISTICS 

The results of investigating the variability of me-
teorological characteristics have been repeatedly 
published and summarized, in particular, in the Sec-
ond Evaluative Report of Rosgidromet on Climate 
Changes… [Second Evaluative Report…, 2014]. There-
fore, the information concerned is provided in brief – 
to illustrate the general situation with the climate of 
the recent decades. The values of meteorological 
characteristics which are mean for the regions consid-
ered and the standard deviation of the series of values 
correspond to the climatic features of the northern 
regions of Eurasia (Table 1). Signifi cant regional co-
effi  cients of the linear trend are characteristic only 
of long-term variations of the surface air tempera-
ture: with the negative sign for Eastern Siberia and 
the Russian Far East (–0.054 °С/year) and with the 
po si tive sign for the remaining territory, with the 
 maximum coefficient found for Western Siberia 
(0.050 °С/year).

The most signifi cant long-term increment of the 
surface air temperature is observed in the northwest 
of the Russian Plain (Kola Peninsula, Karelia) and in 
the north of Western and Middle Siberia (the lower 
reaches of the Ob and Yenissei Rivers). Long-term re-
duction of the surface air temperature is characteris-
tic of the northern regions of the Russian Far East 
and of the south of Western Siberia. Areas with sig-
nifi cant precipitation and snow storage increment are 
situated in Western Siberia above the 60th parallel, in 
the territories of Chukotka and of the Kamchatka 
Peninsula, as well as in the lower reaches of the Amur 
River. Areas with a significant negative trend for 
snow storage are found in the center and in the north 
of Middle Siberia.

DISTRIBUTION OF THE ANOMALIES
OF METEOROLOGICAL CHARACTERISTICS

As already mentioned, values exceeding the sin-
gle and double value of standard deviation are taken 
to be anomalous values in the behavior of surface air 
temperature, precipitation and snow storage (accord-

Ta b l e  1.  Variability of meteorological characteristics
 of the cold period (October–May)

Parameter Surface air tem-
perature, °С

Precipita-
tion, mm

Snow stor-
age, mm

Russian Plain
Mean deviation –8.7 142 92
Standard deviation 1.69 13.66 10.76
Linear trend factor 0.046 0.280 0.165

Western Siberia
Mean deviation –16.6 108 107
Standard deviation 2.27 11.15 12.53
Linear trend factor 0.050 0.086 0.268

Middle Siberia
Mean deviation –27.1 59.8 88.4
Standard deviation 1.90 5.23 10.13
Linear trend factor 0.047 0.045 0.149

Eastern Siberia and the Russian Far East
Mean deviation –24.7 86 99
Standard deviation 1.25 13.79 15.52
Linear trend factor –0.054 0.487 0.549

N o t e. The fi gures in italics stand for the values of insig-
nifi cant linear trend factors.
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ingly, the mean value and the sum of values for No-
vember–February). To obtain them in the long-term 
course of characteristics, for each year, the values of 
the respective parameter were averaged for all the 
1 × 1° cells of each region. Then for thus obtained 
long-term series (1966–2011), the values of the sin-
gle and double standard deviation were calculated; to 
sum up, a sample of values exceeding that single and 
double standard deviation was taken (for positive 
and negative ranges of the characteristics’ distribu-
tion). Table 2 demonstrates manifestations of anoma-
lies, in which for each region anomalous years in the 
positive and negative ranges of values’ distribution 
are indicated. The total number of anomalies is 
5–9 cases (years), indicating 12–22 % of the total du-
ration of the period under study.

The diff erence between the number of positive 
and negative anomalies reaches the maximum of three 
cases, thus not violating the symmetry in the charac-
teristics’ distribution. This may be illustrated by the 
asymmetry factor, which for the random value X with 
Ε[X] < ∞ is set by the formula

 η = μ3/σ3,

where ( )3
3 X X⎡ ⎤μ = Ε −Ε⎣ ⎦ is the central moment  of the 

third order; D Xσ = ⎡ ⎤⎣ ⎦  is the standard deviation. The 

asymmetry factor is positive, if the right distribution 
“tail” is longer than the left one, and is negative if the 
opposite is true. If the distribution is symmetrical in 
relation to the mathematical expectation, the asym-
metry factor is equal to zero. Signifi cance of the asym-
metry factors was evaluated by calculating the mean-
root-square error 

 ( )6( 1) ( 1)( 1) ,n n nησ = − − +

where n is the number of the set members.
The ratio between the calculated asymmetry fac-

tors and their error does not exceed three in this case: 
η/ση < 3 (Table 3), and then the factors are conside-
red insignifi cant [Lukasevich, 1998]. Thus, the distri-
bution of the studied characteristics is normal, and all 
the statistical estimates, including analysis of anoma-
lies, may be considered correct.

Ta b l e  2. The manifestation rate of anomalous years

 Region Characteristic
Anomalies – single standard deviation Anomalies – double 

standard deviation

Positive Negative Positive Negative
Russian Plain Surface air tem-

perature, °C
1971, 1981, 1983, 2004 1969, 1979, 1985, 1987, 1994, 

1998
1983 1969, 1985

Precipitation, mm 1966, 1968, 1976, 1977, 1985, 
1987, 1993, 2000, 2003

1967, 1972, 1974, 1978, 1983, 
1984, 1991, 2008

2003 –

Snow storage, mm 1968, 1976, 1979, 1986, 1993, 
1994, 1995, 2000

1969, 1972, 1975, 2003, 2009 1993 2003

Western Siberia Surface air tem-
perature, °C

1968, 1981, 1983, 1984, 1995, 
2002, 2007

1969, 1977, 1985, 1993, 1998, 
2001, 2010

1983 1969, 2010

Precipitation, mm 1966, 1974, 1979, 1983, 1994, 
2000, 2007, 2010

1967, 1969, 1971, 1972, 1984, 
1987, 2003

1966 2003

Snow storage, mm 1973, 1979, 1992, 1993, 1998, 
2007

1968, 1986, 2000, 2003, 2010 1993 1992

Middle Siberia Surface air tem-
perature, °C

1968, 1976, 1984, 1989, 1992, 
1995, 2002

1966, 1969, 1977, 1985, 2010 1989 1969, 2001

Precipitation, mm 1974, 1978, 1982, 1991, 1993, 
2007

1968, 1969, 1977, 1985, 1986, 
1987, 1988, 2003

– 2003

Snow storage, mm 1975, 1981, 1982, 1993, 2007 1966, 1977, 1985, 1986, 1987, 
2003, 2010

2000 2003

Eastern Siberia and 
the Russian Far East

Surface air tem-
perature, °C

1968, 1976, 1986, 1996, 2011 1966, 1983, 1998, 1999, 2000 1996, 2011 1982

Precipitation, mm 1967, 1978, 1982, 1992, 1993, 
2007

1966, 1977, 1984, 1985, 1986, 
1987, 1988, 2003, 2010

1967, 1982 2003

Snow storage, mm 1966, 1974, 1978, 1982, 1991, 
2003, 2010

1977, 1984, 1986, 1987, 1988, 
1992, 1996, 2006

1982, 2010 –

Ta b l e  3. Regional values
 of the asymmetry factor values

 Region Surface air tem-
perature, °С

Precipita-
tion, mm

Snow stor-
age, mm

Russian Plain 0.205 0.282 0.375
Western Siberia 0.692 –0.221 0.029
Middle Siberia 0.275 0.534 0.008
Eastern Siberia and 
the Russian Far East

0.430 0.630 1.066



74

L.M. KITAEV

THE VALUES OF THE ANOMALIES
OF METEOROLOGICAL CHARACTERISTICS

Revealing the cases of anomalies and their num-
ber in the positive and negative ranges of the distri-
bution of values is important for illustrating the 
 long-term variability of meteorological characteris-
tics (Fig.  1). In this regard, determining specific 
anomalous values allows more precise presentation of 
the inter-annual variation of climatic conditions. 

For all the anomalies, concrete values of the sur-
face air temperature, precipitation and snow storage 
for the positive and negative distribution ranges have 
been obtained (Table 2). The long-term behavior of 
the values exceeding the standard deviation for the 
surface air temperature is shown in Fig. 2, A, for pre-
cipitation, in Fig.  2,  B, and for snow storage, in 
Fig. 2, C. It can be seen from Fig. 2 that the numbers 
of anomalous cases in the positive and negative rang-

es of the samples do not match, and the sums of their 
values for the period under study diff er, too. For in-
stance, the ratio between the sum of positive values 
and the sum of negative values for the anomalies of 
the characteristics for the entire period is:

– The Russian Plain: for surface air temperature 
anomalies – 2.6, for precipitation anomalies – 0.9, for 
snow storage anomalies – 0.8;

– Western Siberia: for surface air temperature 
anomalies – 2.7, for precipitation anomalies – 1.2, for 
snow storage anomalies – 1.0; 

– Middle Siberia: for surface air temperature 
anomalies – 1.5, for precipitation anomalies – 0.8, for 
snow storage anomalies – 0.4;

– Eastern Siberia and the Russian Far East: for 
surface air temperature anomalies – 0.7, for precipita-
tion anomalies – 1.3, for snow storage anomalies – 1.6.

The values of the anomalies and their ratio in the 
negative and positive distribution ranges are a good 
qualitative indicator of the contribution of the ex-
treme values to the inter-annual behavior of the val-
ues, which specifi es the character of the long-term 
trends in climate changes. To take an example, re-
gional warming is accompanied by essential preva-
lence of positive values of anomalies in the surface air 
temperatures over the negative ones (with asymme-
try factors η = 0.20–0.69), except for Eastern Siberia 
and the Russian Far East, where the sum of negative 
values of temperature prevails, and the linear trend 
factor is signifi cant and negative (with η = –0.430). 
The values of precipitation and snow storage anoma-
lies on the Russian Plain and in Western Siberia are 
characterized by close to unity ratios between the 
sums of positive and negative anomalous values (for 
precipitation η = 0.282 and –0.221, for snow storage 
η = 0.375 and –0.029), which agrees with the linear 
trend factors significant here. In Middle Siberia, 
prevalence of the negative values of precipitation and 
snow storage anomalies is observed (with η = 0.534 
and 0.008) also in the absence of signifi cant trends in 
long-term variations. The territory of Eastern Siberia 
and of the Russian Far East is characterized by essen-
tial prevalence of positive values of precipitation and 
snow storage anomalies (with η = –0.630 and 1.066) 
in combination with significant positive factors of 
their linear trends.

The greater than 1.3 ratio between the positive 
and negative values of anomalies is typical of the cas-
es with a positive asymmetry factor, and that less 
than 1.3 characterizes the cases with the negative 
asymmetry factor. The ratio equal to 1.3 is boundary 
in terms of the presence of signifi cant and insignifi -
cant linear trends. 

To illustrate the spatial distribution of the anom-
alous values of characteristics, for the time series with 
a remote trend of each 1 × 1° cell, the mean and stan-
dard deviations were calculated, the prevalence of the 
single value of standard deviation in the positive and 

Fig. 1. Long-term behavior of the surface air tem-
perature (a), precipitation (b) and snow storage (c) 
in the territory of the Russian Plain (1), Western 
Siberia (2), Middle Siberia (3), Western Siberia and 
the Russian Far East (4).
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Fig. 2. Long-term behavior of anomaly values:
A – surface air temperature; B – precipitation; C – snow storage; a – the Russian Plain; b – Western Siberia; c – Middle Siberia; 
d – Eastern Siberia and the Russian Far East.

negative ranges of the sample was found, the values of 
which were summed for the period under study. Fig. 3 
demonstrates the location of anomaly areas; the ter-
ritories with the sums of anomalies greater than 
+20 °С and less than –20 °С for the surface air tem-
perature, and the values exceeding the double value 
of standard deviation correspond to more than 
+200 mm and less than –200 mm for precipitation 
and snow storage. 

The north of the Russian Plain, Eastern and 
Middle Siberia may be considered territories mani-
festing signifi cant positive sums of anomalies in the 
surface air temperatures. Significant values of the 

sums of negative temperature anomalies are mani-
fested in the Russian Far East. There are no essential 
positive and negative sums of precipitation and snow 
storage anomalies in Middle and Eastern Siberia. Sig-
nifi cant positive anomalies in snow storage were ob-
served in the west of the Russian Plain, in the north 
of Western Siberia and the Russian Far East, and 
negative anomalies were recorded in the east of the 
Russian Plain, in the south of Western Siberia and in 
the center of Siberia.

The contribution of anomalies to the trends in 
changes of the meteorological characteristics under 
study may be assessed by the ratio between the sum of 
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their values and the sum of the values of these charac-
teristics in the positive and negative distribution 
ranges for the entire period (Table 4). Thus, for the 
north of Eurasia, the total contribution of anomalies 
to the total sum of the sample values is the following: 

– For the surface air temperature: 16–46 % in 
the positive distribution range and 10–26 % in the 
negative range; 

– For precipitation: 20–26 % in the positive dis-
tribution range and 18–31 % in the negative range;

– For snow storage: 14–28 % in the positive dis-
tribution range and 17–31 % in the negative range.

The result obtained corresponds to the signifi -
cant trend of climate warming observed over the re-
cent decades: the contribution of positive anomalies 

F ig. 3. Spatial distribution of period-total  (1966–2011) positive (a) and negative (b) anomaly values:
A – surface air temperature; B – precipitation; C – snow storage.

to variability of the surface air temperature is nearly 
two times greater than that of negative anomalies. Es-
sential excess of the negative total values of precipita-
tion and snow storage values over the positive ones 
(also nearly double) allows certain adjustment of the 
trends of their change with insignifi cant linear trend 
factors (at least, in the negative distribution range 
the highest “activity” of extreme cases is manifested).
The greatest contribution of the total values of anom-
alies to the mean values of the sample for the surface 
air temperature is characteristic of Western and East-
ern Siberia, for precipitation and snow storage – for 
the territory of Eastern Siberia and the Russian Far 
East, primarily due to the situation in the Russian 
Far East (Fig. 3, B, C).
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In general, the spatial distribution of the sum of 
anomalies of the surface air temperature corresponds 
to zoning of the temperature based on the character if 
inter-annual variations conducted by V.V. Popova 
[2009]. The regions highlighted in the center of Sibe-
ria demonstrate an evident trend for warming, which 
is con fi rmed by the presence of signifi cant tempera-
ture anomalies total for the period (Fig. 3, A). The 
absence of temperature anomalies is characteristic of 
the interfl uve of the Lena River and the Kolyma Ri-
ver – here signifi cant long-term trends in the behav-
ior of the surface air temperature are not observed 
[Popova, 2009]. The western part of the Russian Plain 
may be considered “calm” from the viewpoint of man-
ifestation of temperature anomalies: it is character-
ized by a relatively weak trend of long-tern variation 
in the temperature behavior [Popova, 2009]. 

Spatial distribution of the total anomalies of 
snow storage for the period also corresponds to their 
zoning in accordance with the regularities of inter-
annual variability [Popova et al., 2015]. Yet, there are 
no significant anomalies in the Russian Far East 
(Fig. 3), nor are there any signifi cant linear trend fac-
tors of the characteristics [Kitaev et al., 2002; Buly-
gina et al., 2011; Second Evaluative Report…, 2014]. 
The intensity of changes in the surface air tempera-
ture, precipitation and snow storage may be in this 
case related to changes in the PNA (Pacific North 
American Pattern) [Van den Dool et al., 2000]. Fre-
quent occurrences of the negative phase in the pat-
tern changes over the recent years account for the 
north-western transfer of air masses, accompanied by 
decrease in the air temperature, increase in precipita-
tion and hence in snow storage. The results of spatial 
distribution of climatic anomalies in the Siberian 
mountains should be considered with some caution, 
as it is necessary to study the nature of climatic varia-
tions under conditions of a rugged terrain more tho-
roughly, considering that the laws of spatial interpo-

lation for alpine regions may disagree with the ap-
proaches to interpolation for plain terrains [Kislov 
and Surkova, 2009].

Spatial distribution of the characteristic anoma-
lies generally matches climatic zoning [Popova, 2009; 
Second Evaluative Report…, 2014; Popova et al., 2015], 
while climatic zoning, in its turn, is related to vari-
ability of atmospheric circulation indices; therefore 
we may suppose the character of atmospheric pro-
cesses to be the determining factor in the emergence 
of anomalies. Thus, investigations may continue in 
the area of the search for the relation between the 
anomalies of meteorological characteristics and vari-
ability of atmospheric circulation.

CONCLUSIONS

The particular features of spatial and temporal 
variations in the surface air temperature, precipita-
tion and snow storage have been quantitatively illus-
trated for large physico-geographical regions of the 
north of Eurasia. The mean regional values and the 
standard deviation of the series of values of meteoro-
logical characteristics, as well as the long-term trends, 
correspond to the general climatic features of the ter-
ritory in question [Kitaev, 2006; Kitaev et al., 2006; 
Second Evaluative Report…, 2014]. Stable warming 
has been recorded everywhere, the regional variabil-
ity of precipitation and snow storage has insignifi cant 
linear trends, with the exception of the eastern part of 
Eastern Siberia and the Russian Far East.

Cases of anomaly manifestation have been re-
vealed for the long-term series of the characteristics 
under study – their excess by single and double val-
ues of standard deviation. The number of anomalous 
years with excess by the single standard deviation is 
in the range of 5–9, or 12–22 % of the duration of the 
period in question. The cases of excess of the double 
value of standard deviation are few – not more than 
3, or 6 % for each characteristic for the period in ques-

Ta b l e  4.     The contribution of anomalies to long-term values of meteorological characteristics

 Distribution range
Contribution of anomalies (%)

Surface air temperature, °С Precipitation, mm Snow storage, mm

Russian Plain
Positive 27 26 18
Negative 10 18 23

Western Siberia
Positive 45 21 23
Negative 12 31 21

Middle Siberia
Positive 46 20 14
Negative 19 26 31

Eastern Siberia and the Russian Far East
Positive 16 24 28
Negative 26 19 17
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tion. The calculated error of the sample asymmetry 
factor indicates that it is insignifi cant and that statis-
tical distribution of the characteristics is close to nor-
mal, suggesting correctness of the performed statisti-
cal calculations. 

For all the characteristics, regional values of the 
anomalies have been calculated – their period-total 
values for positive and negative distribution ranges. 
The regional ratios between the period-total values of 
anomalies and the negative values vary in all the 
characteristics in the range of 0.4–2.7. The ratio be-
tween the period-total positive and negative values of 
the characteristics by a factor of more than 1.3 is typ-
ical of the cases with the positive asymmetry factor, 
and that by a factor of less than 1.3 relates to the cas-
es with the negative asymmetry factor. The ratio 
equal to 1.3 is boundary in terms of the presence of 
signifi cant and insignifi cant linear trends. Thus, ana-
lysis of the total anomaly values may be useful for 
studying the distribution of the characteristics’ va-
lues and for specifying the nature of the long-term 
trends, in particular, in the case of insignifi cant linear 
trend factors. 

The contribution of the total anomaly values to 
the total variability of the sum of values in a sample is 
rather noticeable: for the surface air temperature – up 
to 46 % in the positive distribution range and up to 
26 % in the negative distribution range; for precipi-
tation and snow storage – up to 18 and 28 % in the 
positive distribution range of values and up to 31 % in 
the negative distribution range. The greatest contri-
bution of the sums of anomaly values to the mean val-
ues of a sample of surface air temperatures is charac-
teristic of Western and Eastern Siberia, and that for 
the samples of precipitation and snow storage is typi-
cal of Eastern Siberia and especially of the Russian 
Far East.

The proposed approach allows elucidation of the 
trends of changes in the meteorological characteris-
tics, which is essential, in particular, for insignifi cant 
linear trend factors. In addition, in the actual values 
of the characteristics, regions have been indicated 
having the highest rate of anomaly manifestation. In 
the future, we plan to investigate the causes of anom-
aly emergence and to analyze their quantitative pa-
rameters. 

The work has been carried out with the support of 
program # 01482014-0015 for fundamental data re-
search of RAS (statistical data analysis) and of project 
# 16-05-00753 A of the Russian Foundation for Basic 
Research (collecting and processing of primary data).
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