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The Semper Augustus tulip is famous as
the most expensive tulip bulb sold at the
height of tulipmania in the Netherlands
In 1637: 13,000 florins over 40x the
annual salary of a skilled craftsman.

Tulipmania:
P. Brueghel
ca. 1640



BHHNMHYEHWEM HNK OTHNOYEHHEN

Notable European Botanical explorers of
East Asia — “the golden age of European
botany”:

P. Osbeck 1750s
C. P. Thunberg 1770s — 80s

R. Fortune 1840s-60s
Kapn MIBaHOBUY cemgmm e e e

MakeumoBny:  oess gl L ek

1859 to 1864 visited R. Oldham 1860s
i A. David 1860s - 80s
China, Korea and

Japan P.J.M. Delavay 1860s- 90s
A. Henry 1880s
...collecting Japanese  J. H. Veitch 1890s
barberry E. H. Wilson 1890s- 1910s
(Berberis thunbergii) C. S. Sargent 1900 (directed others 1870-1920s)
sent to St. Petersburg  F. N. Meyer 1900s — 1910s
botanical garden and R Farrer 1900s-1920s
subsequently to G. Forrest 1900s — 30s
Arnold Arboretum in F. Kingdon-Ward 1900s-50s,
1875 J. Rock 1920-1940s




asmatckue 6otaHndeckue caabl — 4000 neT Hazag: rapmMoHus, naeanusnpoBaHHasa npupoaa

A AWCE M3BNEYEH HENPABIBHL

= MzenewuTe «ADATA UFDw napar,
BHKMFYEHWEM WKW OTKMIKDYEHHEM. ..
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noyemy BocTouHaa A3na?



GLOBAL BIODIVERSITY: SPECIES NUMBERS OF VASCULAR PLANTS
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Diversity Zones {DZ): Number of species per 10.000km’
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OCHOBHbIe ouepTaHuA pal‘/’|0Ha aKTMBHOCTWN MYCCOHa Ha BOCTOKe A3nu
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Hoxaesoun nHaekc (Tokyo University of Information Sciences)

[MHaMVKa BbiNafleHsi 0Ca/IKOB:

OLR, 200-hPa Streamlines and 850-hPa Wind Clim {1979-19495) Ha BOCTOKe A3uun
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PacnpefeneHne ocaikoB B paioHax ¢ MyCCOHHbIM KTMMaTOM

MAJIOE KOJINHECTBO OCAAKOB B SUMHVE MECAUbI

e-zchlag “mm; liede-schlay ‘mm’

g~zchlag “mm;

Niede schlag -mm;

Wladiwostok 42 Grad ©
138 m E1E =m

145 Cad C
10CE rarn

F2GradC
1904 nn




dopmmpoBaHme asmarckoro myccoHa (Zachos et al., 2001)
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Sea of Japan formation

ARCTOTERTIARY FLORA

Eurasian Plate
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Sea of Japan formation

ARCTOTERTIARY FLORA DECLINE
modern plant taxa formation

Eurasian Plate
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AJinMaTnvyeckKkan oasa

comprises data on
temperature and
precipitation of 2200
climatic stations

observation period
1930-1960

Sources

Reference book on
climates of the
USSR, 1962-1969

Zhang, Lin, 1983
Kim, 1982

Japan
Meteorological
Agency, 1981-1983




ManeoaaHHbIe

compiled from various literary sources for Northern Asia and western North America
and palaeoreconstructions for Pleistocene and Holocene elaborated up to date

Bigelow, Brubaker, Edwards, Harrison, Prentice, Anderson, Andreev, Bartlein, Christensen, Cramer, Kaplan, Lozhkin,
Matveyeva, Murray, McGuire, Razzhivin, Ritchie, Smith, Walker, Gajewski, Wolf, Holmqvist, Igarashi, Kremenetskii,
Paus, Pisaric, Volkova (2003): Climate change and Arctic ecosystems: 1. Vegetation changes north of 55N between the
last glacial maximum, mid-Holocene, and present. J. GEOPHYSICAL RESEARCH 108
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aHaJIN3 AAaHHbIX: KNMUMaTt



SaKHenwme KanMaTnyeckne
dhaKTopbL

coJIHeYHas paaunaLus
Tenno

B/iara



BPuoknuMmarnueckana xonuenuma Rivas-
Martinez 1960-2008

SYSTEM OF INDICES (Rivas-Martinez 1960-2008, http://www.globalbioclimatics.org)

T: Mean annual temperature

M: Mean maximum temperature of the coldest month of the year

m: Mean minimum temperature of the coldest month of the year

Tmin: Mean temperature QC{T[II4' e M EA pa_p'mau'mﬂ

Tmax: Mean temperature of the warmest month

P: Mean annual precipitation

Ps: Summer Precipitation (3 summer months)

Pw: Winter Precipitation (3\dtqr ths)

Pp: Yearly Precipitation in warm fmonths

Tp: Sum of the monthly average temperature of months with positive mean temperatures
Tps: Positive Summer Temperature

Ic: Continentality Index (yearly thermic interval). Ic = Tmax — Tmin

lo: Ombrothermic Index. Io&—)é"%/%*lo.

It: Thermicity Index. It = (T + m + M) *10.

Pcml: Precipitation of warmest four months of the year [Pcm1= Ps4]

Pcma2: Precipitation of the following four months.

Pcma3: Precipitation of the previous four months.

loe: Ombro-Evapotranspiration Index. The quotient resulting value between the yearly
positive precipitation in mm and the value of Thornthwaite yearly evapotranspiration
[loe=Pp/PE].


http://www.globalbioclimatics.org/

Kakne MHAEKChbl Hanbosiee TOUHO OTpaXkatoT pacnpeaeneHne pacTUTeNbLHOCTA?

LUMpPOTAa, AOMroTa U BbiCOTa KaK OCHOBHbIE NepeMeHHble
climatic parameter = a + b*(Lat) + c*(Lon) + d*(Ele)

ncnosib3oBaHme KoopguHart reoooTaHNYEeCKUX onncaHunm Ansa onpepgeneHna KnmnMmatTn4ecKnx
XapakTepuctmuk eanHuLl pactutTesibHOCTHU



IC =109,497+

A * [-24,600 — 1,168(Lat) + 0,428(Lon) — 0,014(Ele)] +
B * [11,876 — 1,620(Lat) + 0,357(Lon) + 0,011(Ele)] +

C *[118,506 — 2,583(Lat) + 0,033(Lon) — 0,016(Ele)] +
D *[239,799 — 3,816(Lat) — 0,222(Lon) — 0,017(Ele)] +
E *[182,521 — 2,433(Lat) — 0,511(Lon) + 0,003(Ele)] +
F * [-95,013 + 0,217(Lat) + 0,038(Lon) + 0,009(Ele)] +
G * [-110,699 + 0,499(Lat) + 0,138(Lon) — 0,009(Ele)] +
H * [-173,362 + 1,323(Lat) + 0,308(Lon) — 0,006(Ele)] +
| * [-117,564 + 0,459(Lat) + 0,280(Lon) — 0,005(Ele)] +
J * [-132,027 + 3,060(Lat) — 0,795(Lon) — 0,003(Ele)] +
K * [-252,014 + 4,102(Lat) — 0,489(Lon) + 0,007(Ele)] +
L * [-55,489 — 0,446(Lat) + 0,101(Lon) — 0,005(Ele)] +
M * [-48,522 — 0,456(Lat) + 0,054(Lon) — 0,003(Ele)] +
N * [-119,560 + 1,010(Lat) + 0,059(Lon) — 0,006(Ele)] +
O * [46,506 + 0,689(Lat) — 1,090(Lon) + 0,001(Ele)] +

P * [26,362 + 1,404(Lat) — 1,216(Lon) + 0,011(Ele)] +

Q * [1,669(Lat) — 1,114(Lon) + 0,024(Ele)] +

R * [-81,987 + 0,027(Lat) + 0,140(Lon) — 0,006(Ele)] +
S * [-106,834 + 1,410(Lat) — 0,212(Lon) — 0,002(Ele)] +
T * [-48,503 + 1,876(Lat) — 0,807(Lon) + 0,003(Ele)] +
U * [4,998 + 0,866(Lat) — 0,892(Lon) + 0,025(Ele)] +

V * [-120,088 + 1,172(Lat) — 0,009(Lon) — 0,002(Ele)] +



PuokanmMmarnueckue nHaexkce! Rivas-
Martinez 1995-2005

http://lwww.globalbioclimatics.org)

T: Mean annual temperature
M: Mean maX|mum temperature of the coldest month of the year
: ' Fartere-othe-caldest month of the year
Tmin: Mean temperature of the coldest month
Tmax: Mean temperature of the warmest month
P: Mean annual precipitation
Ps: Summer Precipitation (3 summer months)
Pw: Winter Precipitation (3 winter months)
Pp: Yearly Precipitation in warm months
Wi¢: Sira’ s vwasmtio bgXaiseracef onibixtave eoe demhearady sssaues B3N temperatures
Pps Seosiaf precipitatemémperthsgvith negative monthly temperatures
Ic: Continentality Index (yearly thermic interval). Ic = Tmax — Tmin
lo: Ombrothermic Index. lo = (Pp/Tp) *10.
It: Therndi€if§f Index. I18%= (T + m™ M) *10MS ss df MS F P

Pam1; BEsgipitation,of warmest fourmgnths of thgayear [Peml= Redl,, 1435209 0.00
Pam2;, Brggipitation.of the following foytmonths. ;) o 1152 13.23011 108.8702 0.00
Pem3; Brggipitation,of fhe preyious JQUEMONtNS. o oc s ase 6756248 37.99225 0.00
log;, OmRIREvapgianspiratign Index, The quotiegy resulting yalueaefyeen theyearly o
PORLIVERIESIPItation iy mm and the Mglug of Thorpifjwaite ygarly eyaposranspuation o

[IQ&: P(P!E;l 127.4021 87 1.464392 31.94403 332 0.096217 15.21968 0.00



http://www.globalbioclimatics.org/

Warmth Kira’s index (Wk, sum of monthly mean temperatures over 5°C)

(Krestov et al. 2008)



Kira’'s coldness index (sum of monthly

: -50 - -10
__& . ﬂ-.ao ,....,-,’: - s
(Krestov et al. 2008) sum of temperatures <5°C is close to

that of zone of nemoral deciduous
forests in East Asia




Continentality index (IC = Tmax — Tmin)

5
= o R

oceanic climate along the coast,
sharp gradient towards the
interior



Snow (Pn)

> 400 mm

,00-40Q. mm
P oo

e

0-10 mm

deepest for Asia snow cover
along the south coast




Rivas-Martinez’ algorithm for bioclimatic
diagnosis

(for polar, boreal and temperate macrobioclimates. Additions for Northeast Asia in blue)

Elevation belts
Macrobioclimate — Bioclimate — Bioclimatic belt thermotype — ombrotype

a Z a Z

Kira warmth index Index of continentality Kira warmth index Ombro-
Ombro-evapotranspiration Snhow index evapotranspiration
5 a 5 i
Temperate Hyperoceanic Infra- Arid
Boreal Oceanic Thermo- Semiarid
Polar Suboceanic Meso- Dry
Maritime Supra- Subhumid
Southern temperate . .
Middle temperate Subc_ontlnental Or_o- Humid _
Northern temperate ~ Continental Crio- Hyperhumid
Southern boreal Ultracontinental Gelid
Middle boreal
Northern boreal
Subarctic

Arctic
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Vegetati

Classification method - Braun-Blanqu

Zonal and azonal vegetation was classified into:

100 associations
29 alliances

13 orders

10 classes

see prodromus

SOURCES

Ermakov N. et al. 2002. Folia Geobot. 37: 419-440.

Ermakov N. et al. 2000. Braun-Blanquetia 28: 1-132.

Krestov P.V. & Nakamura Y. 2002. Folia Geobot. 37: 441-473.
Krestov P.V. et al. 2006. Phytocoenologia 36: 77-150.

Kucherov I.B. & Daniels F.J.A. Phytocoenologia 35: 1019-1066.
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KasaxcTtaHa. BapHayn. Bein. 7. C. 50-69.

QO. CaliCl catricnivir-ricourti ARuUlrailcriolio Nrcotuyv ct al. £UJV0
69. Vaccinio vitis-idaeae-Pinetum koraiensis Krestov et al. 2006
IX-A-11. Abieti nephrolepidis-Pinion koraiensis Gumarova ex Krestov et al. 2006

70. Diplazio sibirici-Abietetum nephrolepidis Gumarova ex Krestov et al. 2006
71. Lycopodio annotini-Abietetum nephrolepidis Gumarova ex Krestov 2006
IX-A-lll:- Tilio amurensis-Pinion koraiensis Kim ex Krestov et al. all. 2006

72. Spiraea ussuriensis-Quercetum mongolicae Kim ex Krestov et al. 2006
737 Athyrio“crenati-Pinetum koraiensis Kim ex Krestov et al. 2006

74. Tilio amurensis-Betuletum platyphyllae Kim ex Krestov et al. 2006
IX-A-1V. Phrymo asiaticae-Pinion koraiensis Krestov et al. 2006

75. Carici falcatae-Pinetum koraiensis Krestov et al. 2006

76. Ulmo japonicae-Pinetum koraiensis Krestov et al. 2006

7. Arisaemo amurensi-Pinetum koraiensis Krestov et al. 2006

78. Ribesi maximowicziani-Pinetum koraiensis Krestov et al. 2006

IX-A-V. Jeffersonio dubiae-Quercion mongolicae Kim ex Krestov et al. 2006
79. Abieti holophyllae-Quercetum mongolicae Kim ex Krestov et al. 2006
80. Polysticho subtripteron-Pinetum koraiensis Gumarova ex Krestov 2006
81. Fraxino mandshurici-Abietetum holophyllae Gumarova ex Krestov 2006
82. Taxo cuspidatae-Carpinetum cordatae prov.

1X-B. Aceri pseudosieboldiani-Quercetalia mongolicae Song ex Takeda
1994

IX-B-1. Rhododendro schlippenbachii-Quercion mongolicae Song ex Takeda
1994

83. Lychno cognatae-Quercetum mongolicae Kim 1990

84. Veronico coreani-Quercetum mongolicae Song et al. 1995

85. Vaccinio koreani-Quercetum mongolicae Kim 1990

86. Partenocisso tricuspidati-Fraxinetum rhynchophyllae Kolbek et al. 2003
87. Dryopterido crassirhizomae-Quercetum mongolicae Kim ex Krestov 2006
IX-B-1l. Rhododendro mucronulati-Pinion densiflorae Kim et Yim 1986

88. Festuco ovinae-Pinetum densiflorae Song 1992

89. Rhododendro mucronulati-Pinetum densiflorae Kim et Yim 1986

IX-B-II. Lindero obtusilobae-Quercion mongolicae Kim 1990

90. Artemisio keiskeanae-Quercetum mongolicae Kim 1990

91. Saso borealis-Quercetum mongolicae Kim 1990

92. Lindero obtusilobae-Quercetum mongolicae Song et al. 1995

93. Staphyleo bumaldae-Quercetum serratae Kim 1990

94. Meliosmo myrianthae-Quercetum serratae Kim 1990

95. Lespedezo maximowiczii-Quercetum serratae Takeda et al. 1994

X. Fagetea crenatae Miyawaki, Ohba et Murase 1964

X-A. Saso-Fagetalia crenatae Suzuki-Tokio 1966

X-A-l. Saso-Fagion crenatae Miyawaki, Ohba et Murase 1964

96. Saso kurilensis-Fagetum crenatae Suzuki-Tokio 1949

* X-B. Fraxino-Ulmetalia Suz.-Tok. 1967

* X-B-1. Ulmion davidianae Suz.-Tok. 1954

* X-B-1l. Pterocarion rhoifoliae Miyawaki, Ohba et Murase 1964

X-C. Quercetalia serrato-grosseserratae Miyawaki et al. 1971

X-C-I. Carpino-Quercion serratae Miyawaki et al. 1971

97. Aceri glabri-Tilietum japonicae Mochida et Tohiyama 1984

X-C-II. Carpino-Quercion grosseserratae Takeda, Uematsu et Nakanishi 1983

98. Carpino-Quercetum grosseserratae Tohyama et Mochida 1978

99. Skimmio-Quercetum grosseserratae Takeda, Uemura et Nakanishi 1983
100. Abieti-sachalinensis-Quercetum grosseserratae

* X-C-lll. Quercion dentatae Miyawaki et Yasushi Sasaki 1980

* X-D. Pinetalia pentaphyllae Hotta 1974

* X-D-I. Chamaecyparidion obtusae Hotta 1974
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Class
Order
Alliance
Loiseleurio-Vaccinietea
Arctericetalia
Phyllodoco-Harrimanelletea
Harrimanelletalia
Geetalia pentapetali
Dicentro-Stellarietea nipponicae
Minuartietalia vernae-japonicae
Saxifrago-Cardaminetalia nipponicae
Carici rupestris-Kobresietea bellardii
Caricetalia tenuiformis
Kobresio-Dryadetalia

Vaccinio-Piceetea

Lathyro humilis-Laricetalia cajanderi
Aulacomnio acuminati-Laricion cajanderi

Ledo palustris-Laricetalia cajanderi
Ledo palustris-Laricion cajanderi
Rhododendro aurei-Laricion cajanderi
Larici gmelinii-Betulion divaricatae

Abieti-Piceetalia jesoensis
Pino pumilae-Piceion jezoensis
Abieti nephrolepidis-Piceion jezoensis
Piceion jezoensis

Vaccinio-Pinetalia pumilae
Vaccinio-Pinion pumilae

Betulo ermanii-Ranunculetea acris
Betuletalia ermanii
Pino pumilae-Betulion ermanii
Artemisio opulentae-Betulion ermanii
Streptopo-Alnetalia maximowiczii
Athyrio brevifrontis-Weigelion middendorffianae
Alnion fruticosae
Filipendulion camtschaticae
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69. Vaccinio vitis-idaeae-Pinetum koraiensis Krestov et al. 2006
IX-A-11. Abieti nephrolepidis-Pinion koraiensis Gumarova ex Krestov et al. 2006
70. Diplazio sibirici-Abietetum nephrolepidis Gumarova ex Krestov et al. 2006
71. Lycopodio annotini-Abietetum nephrolepidis Gumarova ex Krestov 2006
IX-A-11l. Tilio amurensis-Pinion koraiensis Kim ex Krestov et al. all. 2006

72. Spiraeo ussuriensis-Quercetum mongolicae Kim ex Krestov et al. 2006

73. Athyrio crenati-Pinetum koraiensis Kim ex Krestov et al. 2006

74. Tilio amurensis-Betuletum platyphyllae Kim ex Krestov et al. 2006

IX-A-1V. Phrymo asiaticae-Pinion koraiensis Krestov et al. 2006
75. Carici falcatae-Pinetum koraiensis Krestov et al. 2006

76. Ulmo japonicae-Pinetum koraiensis Krestov et al. 2006

77. Arisaemo amurensi-Pinetum koraiensis Krestov et al. 2006
78. Ribesi maxrmow:cz:anl Plnetum koralens:s Krestov et al. 2Q06

79. Abletl holophyllae-Quercetum mongolicae Kim ex Krestov et al’

80. Polysticho subtripteron-Pinetum koraiensis Gumarova ex Kres 006
81. Fraxino mandshurici-Abietetum holophyllae Gumarova ex Kres

82. Taxo cuspidatae-Carpinetum cordatae prov.

IX-B. Aceri pseudosieboldiani-Quercetalia mongolicae Song akeda

83. Lychno cognatae-Quercetum mongolicae Kim 1990

84. Veronico coreani-Quercetum mongolicae Song et al. 1995
85. Vaccinio koreani-Quercetum mongolicae Kim 1990

86. Partenocisso tricuspidati-Fraxinetum rhynchophyllae Kolbek e 0

87. Dryopterido crassirhizomae-Quercetum mongolicae Kim ex Kra 6
IX-B-IIl. Rhododendro mucronulati-Pinion densiflorae Kim et Yim 1

88. Festuco ovinae-Pinetum densiflorae Song 1992

89. Rhododendro mucronulati-Pinetum densiflorae Kim et Yim 19
IX-B-lIl. Lindero obtusilobae-Quercion mongolicae Kim 1990
90. Artemisio keiskeanae-Quercetum mongolicae Kim 1990

91. Saso borealis-Quercetum mongolicae Kim 1990

92. Lindero obtusilobae-Quercetum mongolicae Song et al. 19!
93. Staphyleo bumaldae-Quercetum serratae Kim 1990

94. Meliosmo myrianthae-Quercetum serratae Kim 1990

95. Lespedezo maximowiczii-Quercetum serratae Takeda et al. 89

X. Fagetea crenatae Miyawaki, Ohba et Murase 1964

X-A. Saso-Fagetalia crenatae Suzuki-Tokio 1966

X-A-l. Saso-Fagion crenatae Miyawaki, Ohba et Murase 1964

96. Saso kurilensis-Fagetum crenatae Suzuki-Tokio 1949

* X-B. Fraxino-Ulmetalia Suz.-Tok. 1967

* X-B-I. Ulmion davidianae Suz.-Tok. 1954

* X-B-Il. Pterocarion rhoifoliae Miyawaki, Ohba et Murase 1964

X-C. Quercetalia serrato-grosseserratae Miyawaki et al. 19

X-C-I. Carpino-Quercion serratae Miyawaki et al. 1971

97. Aceri glabri-Tilietum japonicae Mochida et Tohiyama 1984

X-C-Il. Carpino-Quercion grosseserratae Takeda, Uematsu et Nakanishi 1983
98. Carpino-Quercetum grosseserratae Tohyama et Mochida 1978

99. Skimmio-Quercetum grosseserratae Takeda, Uemura et Nakanishi 1983
100. Abieti-sachalinensis-Quercetum grosseserratae

* X-C-Ill. Quercion dentatae Miyawaki et Yasushi Sasaki 1980

* X-D. Pinetalia pentaphyllae Hotta 1974

* X-D-I. Chamaecyparidion obtusae Hotta 1974
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69. Vaccinio vitis-idaeae-Pinetum koraiensis Krestov et al. 2006
IX-A-11. Abieti nephrolepidis-Pinion koraiensis Gumarova ex Krestov et al. 2006

70. Diplazio sibirici-Abietetum nephrolepidis Gumarova ex Krestov et al. 2006
71. Lycopodio annotini-Abietetum nephrolepidis Gumarova ex Krestov 2006
IX-A-11l. Tilio amurensis-Pinion koraiensis Kim ex Krestov et al. all. 2006

72. Spiraeo ussuriensis-Quercetum mongolicae Kim ex Krestov et al. 2006
73. Athyrio crenati-Pinetum koraiensis Kim ex Krestov et al. 2006

74. Tilio amurensis-Betuletum platyphyllae Kim ex Krestov et al. 2006
IX-A-1V. Phrymo asiaticae-Pinion koraiensis Krestov et al. 2006
75. Carici falcatae-Pinetum koraiensis Krestov et al. 2006

76. Ulmo japonicae-Pinetum koraiensis Krestov et al. 2006

77. Arisaemo amurensi-Pinetum koraiensis Krestov et al. 2006
78. Ribesi maximowicziani-Pinetum koraiensis Krestov et al. 2Q06
IX-A-V. Jeffersonio dubiae-Quercion mongolicae Kim ex Kresto
79. Abieti holophyllae-Quercetum mongolicae Kim ex Krestov et al

80. Polysticho subtripteron-Pinetum koraiensis Gumarova ex Kres 006
81. Fraxino mandshurici-Abietetum holophyllae Gumarova ex Kres

82. Taxo cuspidatae-Carpinetum cordatae prov.

IX-B. Aceri pseudosieboldiani-Quercetalia mongolicae Song
1994

IX-B-1. Rhododendro schlippenbachii-Quercion mongolicae Song k
1994

83. Lychno cognatae-Quercetum mongolicae Kim 1990

84. Veronico coreani-Quercetum mongolicae Song et al. 1995
85. Vaccinio koreani-Quercetum mongolicae Kim 1990

86. Partenocisso tricuspidati-Fraxinetum rhynchophyllae Kolbek e 0
87. Dryopterido crassirhizomae-Quercetum mongolicae Kim ex Kre
IX-B-ll. Rhododendro mucronulati-Pinion densiflorae Kim et Yim 1g86
88. Festuco ovinae-Pinetum densiflorae Song 1992

89. Rhododendro mucronulati-Pinetum densiflorae Kim et Yim 19
IX-B-lIl. Lindero obtusilobae-Quercion mongolicae Kim 1990
90. Artemisio keiskeanae-Quercetum mongolicae Kim 1990
91. Saso borealis-Quercetum mongolicae Kim 1990

92. Lindero obtusilobae-Quercetum mongolicae Song et al. 19
93. Staphyleo bumaldae-Quercetum serratae Kim 1990

94. Meliosmo myrianthae-Quercetum serratae Kim 1990

95. Lespedezo maximowiczii-Quercetum serratae Takeda et al.
X. Fagetea crenatae Miyawaki, Ohba et Murase 1964

X-A. Saso-Fagetalia crenatae Suzuki-Tokio 1966

X-A-l. Saso-Fagion crenatae Miyawaki, Ohba et Murase 1964
96. Saso kurilensis-Fagetum crenatae Suzuki-Tokio 1949

* X-B. Fraxino-Ulmetalia Suz.-Tok. 1967

* X-B-I. Ulmion davidianae Suz.-Tok. 1954

* X-B-Il. Pterocarion rhoifoliae Miyawaki, Ohba et Murase 1964
X-C. Quercetalia serrato-grosseserratae Miyawaki et al. 197
X-C-I. Carpino-Quercion serratae Miyawaki et al. 1971

97. Aceri glabri-Tilietum japonicae Mochida et Tohiyama 1984
X-C-1l. Carpino-Quercion grosseserratae Takeda, Uematsu et Nakanishi 1983
98. Carpino-Quercetum grosseserratae Tohyama et Mochida 1978

99. Skimmio-Quercetum grosseserratae Takeda, Uemura et Nakanishi 1983
100. Abieti-sachalinensis-Quercetum grosseserratae

* X-C-IIl. Quercion dentatae Miyawaki et Yasushi Sasaki 1980

* X-D. Pinetalia pentaphyllae Hotta 1974

* X-D-I. Chamaecyparidion obtusae Hotta 1974
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69. Vaccinio vitis-idaeae-Pinetum koraiensis Krestov et al. 2006
IX-A-11. Abieti nephrolepidis-Pinion koraiensis Gumarova ex Krestov et al. 2006

70. Diplazio sibirici-Abietetum nephrolepidis Gumarova ex Krestov et al. 2006
71. Lycopodio annotini-Abietetum nephrolepidis Gumarova ex Krestov 2006
IX-A-lll. Tilio amurensis-Pinion koraiensis Kim ex Krestov et al. all. 2006

72. Spiraeo ussuriensis-Quercetum mongolicae Kim ex Krestov et al. 2006
73. Athyrio crenati-Pinetum koraiensis Kim ex Krestov et al. 2006

74. Tilio amurensis-Betuletum platyphyllae Kim ex Krestov et al. 2006
IX-A-1V. Phrymo asiaticae-Pinion koraiensis Krestov et al. 2006

75. Carici falcatae-Pinetum koraiensis Krestov et al. 2006

76. Ulmo japonicae-Pinetum koraiensis Krestov et al. 2006

77. Arisaemo amurensi-Pinetum koraiensis Krestov et al. 2006

78. Ribesi maximowicziani-Pinetum koraiensis Krestov et al. 2006

IX-A-V. Jeffersonio dubiae-Quercion mongolicae Kim ex Krestov et al. 2006
79. Abieti holophyllae-Quercetum mongolicae Kim ex Krestov et al. 2006
80. Polysticho subtripteron-Pinetum koraiensis Gumarova ex Krestov 2006
81. Fraxino mandshurici-Abietetum holophyllae Gumarova ex Krestov 2006
82. Taxo cuspidatae-Carpinetum cordatae prov.

IX-B. Aceri pseudosieboldiani-Quercetalia mongolicae Song ex Takeda
1994

IX-B-l. Rhododendro schlippenbachii-Quercion mongolicae Song ex Takeda
1994

83. Lychno cognatae-Quercetum mongolicae Kim 1990

84. Veronico coreani-Quercetum mongolicae Song et al. 1995

85. Vaccinio koreani-Quercetum mongolicae Kim 1990

86. Partenocisso tricuspidati-Fraxinetum rhynchophyllae Kolbek et al. 2003
87. Dryopterido crassirhizomae-Quercetum mongolicae Kim ex Krestov 2006
IX-B-ll. Rhododendro mucronulati-Pinion densiflorae Kim et Yim 1986

88. Festuco ovinae-Pinetum densiflorae Song 1992

89. Rhododendro mucronulati-Pinetum densiflorae Kim et Yim 1986

IX-B-lIl. Lindero obtusilobae-Quercion mongolicae Kim 1990

90. Artemisio keiskeanae-Quercetum mongolicae Kim 1990

91. Saso borealis-Quercetum mongolicae Kim 1990

92. Lindero obtusilobae-Quercetum mongolicae Song et al. 1995

93. Staphyleo bumaldae-Quercetum serratae Kim 1990

94. Meliosmo myrianthae-Quercetum serratae Kim 1990

95. Lespedezo maximowiczii-Quercetum serratae Takeda et al. 1994

X. Fagetea crenatae Miyawaki, Ohba et Murase 1964

X-A. Saso-Fagetalia crenatae Suzuki-Tokio 1966

X-A-l. Saso-Fagion crenatae Miyawaki, Ohba et Murase 1964

96. Saso kurilensis-Fagetum crenatae Suzuki-Tokio 1949

* X-B. Fraxino-Ulmetalia Suz.-Tok. 1967

* X-B-I. Ulmion davidianae Suz.-Tok. 1954

* X-B-Il. Pterocarion rhoifoliae Miyawaki, Ohba et Murase 1964

X-C. Quercetalia serrato-grosseserratae Miyawaki et al. 1971

X-C-I. Carpino-Quercion serratae Miyawaki et al. 1971

97. Aceri glabri-Tilietum japonicae Mochida et Tohiyama 1984

X-C-1l. Carpino-Quercion grosseserratae Takeda, Uematsu et Nakanishi 1983
98. Carpino-Quercetum grosseserratae Tohyama et Mochida 1978

99. Skimmio-Quercetum grosseserratae Takeda, Uemura et Nakanishi 1983
100. Abieti-sachalinensis-Quercetum grosseserratae

* X-C-IIl. Quercion dentatae Miyawaki et Yasushi Sasaki 1980

* X-D. Pinetalia pentaphyllae Hotta 1974

* X-D-1. Chamaecyparidion obtusae Hotta 1974

35 associations, 764 relevés

filter

zonal site

Kobresio-Oxytropidetum japonicae
Flavocetrario-Laricetum cajanderi

Salici krylovii-Laricetum cajanderi
Ledo-Pinetum pumilae

Vaccinio-Pinetum pumilae

Salici arcticae-Betuletum ermanii
Weigelo-Betuletum ermanii

Geranio erianthi-Betuletum ermanii
Artemisio opulentae-Betuletum emmanii
Dryopterido-Alnetum fruticosae
Glycerio-Alnetum fruticosae
Artemisio-Amicetum unalascensis
Lathyro-Laricetum cajanderi

... . Ledo-Laricetum cajanderi
Vaccinio \itis-idaeae-P iceetum jezoensis
P hiladeplpho tenuifolii-P iceetum jezoensis
Asaro heterotropoidis-Abietetum sachalinensis
Oplopanaxo elati-P iceetum jezoensis
Piceo-Abietetum sachalinensis
Thujo-Abietetum nephrolepidis

Abietetum mariesii

Abietetum veitchio-mariesii
‘Maiantho-Tsugetum diversifoliae

Geranio dawuricae-Betuletum dawricae
Lycopi lucidi-Quercetum mongolicae
Ribesi maximowicziani-Pinetum koraiensis
Dryopterido-Abietetum sachalinensis
Sophoro flavescentis-Quercetum mongolicae
olysticho subtripteron-P inetum koraiensis
~Abieti sachalinensis-Quercetum
Meehani urticifoliae-Quercetum mongolicae
Saso kurilensis-Fagetum crenatae
Lindero-Quercetum mongolicae

_ Aucubo-Fagetum crenatae

Sapio japonici-Fagetum crenatae
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STANDARD DEVIATIONS

Kobresio-Oxytropidetum japonicae
Flavocetrario-Laricetum cajanderi

Salici krylovii-Laricetum cajanderi
Ledo-Pinetum pumilae

Vaccinio-Pinetum pumilae

Salici arcticae-Betuletum ermanii
Weigelo-Betuletum ermmanii

Geranio erianthi-Betuletum ermanii
Artemisio opulentae-Betuletum ermanii
Dryopterido-Alnetum fruticosae
Glycerio-Alnetum fruticosae
Artemisio-Amicetum unalascensis
Lathyro-Laricetum cajanderi

.. Ledo-Laricetum cajanderi
Vaccinio vitis-idaeae-P iceetum jezoensis
P hiladeplpho tenuifolii-P iceetum jezoensis
Asaro heterotropoidis-Abietetum sachalinensis
Oplopanaxo elati-P iceetum jezoensis
Piceo-Abietetum sachalinensis
Thujo-Abietetum nephrolepidis

Abietetum mariesii

Abietetum veitchio-mariesii
Maiantho-Tsugetum diversifoliae

Geranio dawricae-Betuletum dawuricae
Lycopi lucidi-Quercetum mongolicae
Ribesi maximowicziani-P inetum koraiensis
Dryopterido-Abietetum sachalinensis
Sophoro flavescentis-Quercetum mongolicae
olysticho subtripteron-Pinetum koraiensis

_ Abieti sachalinensis-Querceturr
Meehani urticifoliae-Quercetum mongolicae
Saso kurilensis-F agetum crenatae
Lindero-Quercetum mongolicae

_ Aucubo-Fagetum crenatae

Sapio japonici-Fagetum crenatae
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Kobresio-Oxytropidetum japonicae
Flavocetrario-Laricetum cajanderi

Salici krylovii-Laricetum cajanderi
Ledo-Pinetum pumilae

Vaccinio-Pinetum pumilae

Salici arcticae-Betuletum ermanii
Weigelo-Betuletum ermanii

Geranio erianthi-Betuletum ermanii
Artemisio opulentae-Betuletum emmanii
Dryopterido-Alnetum fruticosae
Glycerio-Alnetum fruticosae
Artemisio-Amicetum unalascensis
Lathyro-Laricetum cajanderi

... . Ledo-Laricetum cajanderi
Vaccinio \itis-idaeae-P iceetum jezoensis
P hiladeplpho tenuifolii-P iceetum jezoensis
Asaro heterotropoidis-Abietetum sachalinensis
Oplopanaxo elati-P iceetum jezoensis
Piceo-Abietetum sachalinensis
Thujo-Abietetum nephrolepidis

Abietetum mariesii

Abietetum veitchio-mariesii
Maiantho-Tsugetum diversifoliae

Geranio dawuricae-Betuletum dawricae
Lycopi lucidi-Quercetum mongolicae
Ribesi maximowicziani-Pinetum koraiensis
Dryopterido-Abietetum sachalinensis
Sophoro flavescentis-Quercetum mongolicae
olysticho subtripteron-P inetum koraiensis
~Abieti sachalinensis-Quercetum
Meehani urticifoliae-Quercetum mongolicae
Saso kurilensis-Fagetum crenatae
Lindero-Quercetum mongolicae

_ Aucubo-Fagetum crenatae

Sapio japonici-Fagetum crenatae




Table 4. Zonal associations/community tvoes characteristic to bioclimatic regions and vertical belts of Morthease Asia
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OCHOBHbI€ CObbITMA NNeincToLeHa 1 rosoleHa



Pleistocene Maximum

No ice shield, glaciers on the
mountain tops only

Sea level 120 m below that now,
land bridges

Low temperatures and severe
aridization in the whole area

Tundra-steppe vegetation in most
of northern Asia

Refugia for humidity-dependent
species along the Pacific coast

Extensive migration of drought and

s glacier dry steppe SR
2Eihinidra and Meadcis cold tolerant species in the

larch and birch woodland insular and coastal areas
larch and dwarf-pine woodland
P jarch forests
P spruce forests




Pleistocene Maximum: Beringia and Hultenia perspective

Intensive migration processes of cold and drought tolerant species within the
north faced macro-slope of the Beringian land bridge

More humid conditions within the Pacific faces macro-slope of the Beringian land
bridge, high probability of refugia for humidity-dependent species
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Present s0% /|
Vaccinio-Piceetalia” .~ 5

Larix spp.
Picea spp.
shrubs
dwarf shrubs
cushion sub-shrubs
graminoids




MoaenupoBaHue pacnpegeneHna pactutesibHbIX eauHUL,

What we have: bioclimatic models
zonal ecosystems
DEM

How we do: Generalized additive models (GAMS) realized with an
aid of GRASP algorithm

Results: Probabilities of occurrence of a vegetation type
calculated for each pixel (1 by 1 km) on the basis of
5 bioclimatic indices



lNMporHo3Hoe mogenupoBaHue U3MEHEHUN IKOCUCTEM NPU COBPEMEHHbIX
KNnUMaTuyeckux (prnioKTyaumsax coeBmecTHo ¢ Tokyo University of Agriculture
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Climatic variables in four LIG (140,000 BP) LGM (21,000 BP) Current Future (2081-2100)
different periods B v > y N PR
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change of potential habitats of significant species in the past and forecast for 100 years

CoBMecTHO ¢ VIHCTUTYTOM NnecosefeHnsa AnoHun
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AdbhekT MyccoHa 1 KOHTUHEHTa/IbHOCTb KnumaTta

MWHMMYM OCa/IKOB B 3MHEE BPEeMsi — HEOO/IbLLIOI, paHO CTanBatoLLNIA
CHEroBoli NOKPOB — AeuLMT Bfiarn U BECeHHe-paHHe1IeTHUI nepuop

AjanTtaunm K LUMPOKOMY CNEKTPY «HEe61aronpusiTHbIX
YC/I0BWIi» — OFPOMHbI UHBA3WOHHbI NOTEHLMa
BOCTOYHOA3MaTCKol dhiopbl

OG6LWupHasn TeppuTopust C yNbTPAKOHTUHEHTA/IbHLIM KJTMMATOM BO
BHYTPEHHMX pailoHax CeEBEPO-BOCTOKA A3MM C MMHMMYMOM OCa/KOB U
60NbLLOK aMNNANTYA0N CYTOUYHbIX M FOA0BbLIX TEMNEpPaTyp

OTcyTCTBME B TEYEHME O/IMTENIbHOro BpeMeHun (C namoueHa)
obMeHa Me30(U/IbHbIMKU 3/1IEMEHTAMU MeXay eBPOCUOUPCKNM
N BOCTOYHOA3NATCKUM D/I0PUCTUYECKMMM KOMISIEKCaMM



Acknowledgements

Financial support

Far East Branch of the Russian Academy of Sciences
Russian Foundation for Basic Research (grants 10-04-58551, 11-04-63043, 13-04-63005)

Tokyo University of Agriculture (BRIREBEXZF )
Japanese-Russian exchange program (JREX)

Personal thanks

V.Yu. Barkalov, E.O. Box, N.B. Ermakov, K. Fujiwara, S.S. Kharkevich , R. Pott, S. Rivas-Martinez,
J.-S. Song, V.P. Verkholat, V.V. Yakubov, B.A. Yurtsev






	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70

