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Part One. What is happening in Russia

Part Two. What are some new ideas to assess
climate risks and climate trends

Climate Doctrine
n Federation

Kifl J0KTpHEA

December 17, 2009 Adopted by President
Dmitrii Medvedev

Source:
http://eng.kremlin.ru/text/docs/2009/12/223509.shtml

This Doctrine represents an overview of the goal,
principles, substance, and ways of implementation
of a wunified public policy of the Russian
Federation, both within its borders and in the
international arena, on the issues related to
climate change and its consequences (hereafter
referred to as climate policy).

ASSESSMENT REPORT

ON CLIMATE CHANGE AND ITS
CONSEQUENCES

IN RUSSIAN FEDERATION
Issued by Roshydromet in 2008




MAIN PROBLEMS OUTLINED BY IPCC ASSESSMENT
REPORTS:

Is climate changing (i.e. is “average state” of climate

system changing?)

Is climate becoming more variable and more extreme?

There are many ways to address “average state” of
climate:

*Spatial

*Temporal

*Within annual cycle as a whole and within parts of annual cycle
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All possible averaging is applied:
Territorial, annual, etc.
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Mean annual air temperature anomalies for the period of 1939-2009 averaged over the territory of Russia
(Ref period 1961-1990)
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More detailed study:
Anomalies (deviations from
1961-1990 averages) of mean
seasonal air temperatures
averaged over the Russian
territory for each of four
seasons

However, territorial and
within-season averaging are
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More spatially detailed study:

Anomalies (deviations from 1961-1990 averages) of mean winter air temperatures (December
— February) averaged over quasi-homogeneous climatic regions, 1939-2008

HOWEVER, STILL HIGH DEGREE OF GENERALIZATION!!




prewrmeius Extreme events

o

in Summer (JJA)

in Summer (JJA) L

Linear trend coefficients (n /10 yr ) in the time-series of number of days with abnormally high (a)
and low (b) temperatures. Time period 1951-2007
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nreius Extreme events

in Summer (JJA)

Linear trend coefficients (n/10 yr)in the time-series of

number of days with abnormally high Diurnal Temperature Range (DTR). Time period
1951-2007
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« Is Climate becoming more variable and more extreme?
+ To address this problem, changes in “average state” are not
sufficient characteristics

« This can be a part of general problem: What are long-period
changes in distributions? How do PDFs (Probability Density
Function) vary within decades?

« This is strongly related to climate risks: detailed study is
needed — PDF changes=>risks appear or disappear
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Engel Data example: 235 families, dependence of family’s
food expenditures on family’s total income

Red dotted— OLS Regression

Blue solid — QR for median
" (tau=0.5)
Other blue — for other tau values
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@u Process Diagrams for Quantile regression

o Process diagram — dependency of regression parameters (trend
for climatology) on the value of Quantile, in (0,1)
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m Quantile diagrams. Min Daily T, Winter
S KBaHTunbHble Anarpammel. MMHMManbHas cyTo4yHas npusemHas Temneparypa, 3uma DJF, 1960-

2005
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f\_ ‘: uantile diagrams. Min Daily T, Spring MAM

KBaHTUNbHbIe Anarpammbl. MMHMManbHasA cyToyHasi Nnpu3emHas Temnepartypa, BecHa,
— 960-2005
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—_Quantile diagrams. Min Daily T, Summer JJA
KBaHTUNbHbIe Anarpammbl. MMHMManbHas cyTouyHas npuseMHas Temnepartypa, Jleto, 1960-
2005
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Quantile diagrams. Min Daily T, Fall SON

OceHb, 1960-2005

KBaHTUnbHbIe gnarpammbl. MUHUManbHas CyTOo4YHasi Nnpu3emMHas Temneparypa,

NATO Climate Risk Workshop Iceland
June 2010
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Some concluding remarks:

To address long period changes in climate
extremes/climate variability/climate risks, more
detailed than “study of averages” approach is
needed

Additional detailing is detailing of trends for various
quantiles

The effect may be achieved when data are of both
high spatial and high temporal resolution

One additional dimension is introduced — values of
quantiles between 0 and 1

More difficult to assess manually, but more
informative!

* THANK YOU FOR YOUR

ATTENTION!
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KpanTuabHas perpeccusi — OCHOBHBIC COOTHOIICHUA

HaxoxxneHne KBaHTHUIIS KaK ONTUMU3AIMOHHAS

g“(r):lnf[y . F(y)ZT] 3ajJ1aya;
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HaxoxieHne npsiMoi JIMHUM PErpeccuu Kak
ONITUMU3aLlMOHHAs 3a/1a4a:

5 : , f
g =argming e ZU}:‘ —z;89) - TPa/IMIHOHHAS PETPECCHS HA OCHOBE METO/IA
i=1 HanMmeHsblmx kBaapatoB (MHK perpeccus)

Bzargmin{ z lei—X'iﬁ|+ z (1—T)|Yi—X'i,B|} - KBAHTHJIbHAS

iyi>=x'if inyi<x'if perpeccus
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- KBaHTUJIbHas1

perpeccus: YacTHbIH ciyyai
— MAD perpeccust

IIpouecc-ruarpaMmpl 1Jisi KBAHTUJIBLHOW perpeccuu

e 3aBUCUMMOCTb 3HAYeHWUI napaMeTpoB KBaAHTU/TbHOM

Perpeccnn OoT 3Ha4eHnAa KBaHTUNA, Ans Ha60pa KBaHTUNEN OT
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fremeia - Changes in snow cover characteristics in recent
decades

Linear trend coefficients (days/10 years; 1%-5% significance level)
in the time series of the number of days with snow cover exceeding 20 cm for 1966-2008

20 cwm, 3a meprox 1966-2008

JIunelinble TpeH bl BO BPEMEHHBIX PAlaX Yucia JHEl ¢ TiyOMHOM CHEXXHOro MOKPOBa, MPEBbIIIAIOIIeH




~reemedia - Changes in snow cover characteristics in recent
decades

Duration of snow cover

Linear trend coefficients (days/10 years; 1%-5% significance level)
in the time series of the number of days with snow cover exceeding 1 cm for 1966-2008
JIuHelHHbIC TPEH/IBI BO BDEMEHHBIX PSIaX YMCIA JHEH ¢ TIyOHHOMN CHEXHOTO MOKPOBa, Ipesbimaromeii 1 ¢, 3a meprox

1966-2008

monitoring)

Snow cover in the winter of 2008-2009 (Climate

Chulpanovo

Anomalies of the number of days with snow covering more than 50% of the area around a
meteorological station in the winter of 2008-2009 (as against mean long-term values for the
period 1961-1990). The insets show: a) early dates of snow covering more than 50% of the
area around a meteorological station and mean daily values of the extent of snow cover on the
territory around meteorological stations Chulpanovo (28704) and Okhotsk,(31088).




Snow cover in the winter of 2008-2009 (Climate monitoring)l
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Maximum snow depth anomalies in the winter of 2008-2009 (against long-term averages for the
period 1961-1990). The insets show mean monthly air temperatures, the extent to which the
near-station territory is covered with snow, snow depths, and daily precipitation totals at the
meteorological stations Tarko-Sale (23552) and Zlatoust (28630).




