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HIST-HB established in January 9, 2015

ü ֥ ᵆғḦ

Assessment and protection of natural heritage

ü Ὴ

Global change ecology

ü ғ

Plant evolution and vegetation ecology in Volcano 

UNESCO   HIST-HB
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֒ ב Introduction for Wudalianchi

ü ֒ ᵣԓ ɼ

In Heilongjiang province

ü 200Ҍ ԋ7 ɼ

7 times of large-scale volcanic eruption here in last 2 million years

ü ԋ14 Ғ 200Ҍ)ש Ј290 ╦) ɼ

14 volcano types in different periods 

ü Ҳ Ḧ ҿ Ὺ ɼ

The best-preserved inland volcano relic in China
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New Volcano



Ҳ Middle Volcanoes
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Old Volcanoes
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1982 Ї Key scenic spots in China

2001 Ї ῎ Geological Park in China

2003 Їқ ָғ Ḧ Biosphere Reserve

2004 Їқ ῎ Global Geological Park

2006 Ї ֥ Natural Heritage in China

2010 Їқ ֥ World natural heritage nomination 

2014 Ї IUCN Green List



Criterion VII

It contains superlative and unique combinations of natural phenomena, 

combined in a setting that is beautiful to most humans.
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Criterion IX

Containing continuing ecological succession and the formation of 

new assemblies of plants and animals.
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Criterion VIII

As it clearly contains examples of very recent and older volcanism, 

combined in an unusual setting (mid-continent). The presence of very 

recently formed lakes contributes to the geomorphologic interest.

Ņ ɻ ᵲ ₴ ᶡņ



Åԓ ׃

Introduction for Wudalianchi

Å ᴇṿ

Study on the Ecological Value of Volcanoes 

Å ╠ ᵬ

Recetly work

Å ҍ

Future Prospects



ᴍẅ Study on the Ecological Value of Volcanoes 

ü ֢

Intersecting geographic characters of vegetation

ü ҵ

Diversity and abundance in Plant 

ü ғ

The primary and the integrity of vegetation succession

ü

Specificity of plant adaptation



Å The Pacific Rim volcano belt

Å Mid ocean ridge volcano belt

Å The East African Rift Zone volcano

Å Alps - Himalaya volcano belt

Volcano Distribution 

֢

Intersecting geographic characters of vegetation

Intra-continental Volcano



ÅGreater Khingan 

Mountains

ÅLesser Khingan 

Mountains 

ÅSongnen Plain.
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Diversity and abundance in Plant 

Filipendula palmataAruncus sylvester Rubus sachalinensisLappula myosotis Viola acuminata

֒ ᵣԓ Ῐ Ῐ

֢ ֢ Ї ῝ ֢ Ї ԋῚ

ɼ

Wudalianchi is located within the ecotone between the Great Hinggan

Mountains, the Less Hinggan Mountains and the forest steppes of the 

Songnen Plain. There are intersecting geographic characters of vegetation, 

extensive floral components and high relative species richness. 
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The WDLC is an isolated continental volcanic field that happens to straddle 

several biogeographic zones. The extreme habitat diversity (many volcanoes, 

lava of many ages, other volcanic surfaces, presence of very ancient 

surfaces not by lava, wetlands, lakes, etc.) , leads to relatively high species 

richness. 



Dwarf forests  
Specificity of plant adaptation



The stone pools
Larix gmelinii

Picea spp.

Specificity of plant adaptation
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The primary and the integrity of vegetation succession

As the primary succession caused by the volcanic eruption is a little bit complex, and it is 

required to have stages such as the lichen - moss - herb - shrub ïtree in the lava bare 

ground, due to moisture and weathering in exposed lava, the succession to the climax 

community need hundreds of yearsô or even millions of yearsô evolutionary process. 

Moss and Lichen Herb community Shrub community

Transitional forest community Stable forest communityPioneer forest community
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Å ֒

Plant species and composition in WDLC

Å ғ ᵲ

Plant evolutionary and environment synergies 

Å - ῗ

Microbial diversity-stability relationship in Soil

Å ꜠

Volcanic plant diversity and soil drive mechanish

Å ꜗ ғꜗ

Volcanic plant functional traits and diversity

╦ ᵲ Recetly work



The research try to reveal the plants and vegetation evolutionary history 

in the 200 0000 years, which provid important scientific evidence for the 

evolution of plants and vegetation in temperate continental environment 

under primary succession by volcanic eruption. 

֒ Ғ ש Ї

200Ҍ װ ɻ Ὶ
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ғ ӎ Purpose and significance
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Plant species and composition in WDLC

family
% in 

family
genus

% in 

genus
specie

% in 

specie

Gymnosperm 2 2.02 5 1.36 7 0.81

Angiosperm Dicotys 78 78.79 281 76.15 671 77.22

Monocots 19 19.19 83 22.49 191 21.98

In all 69 100 369 100 869 100

ü

Plant species composition

ü

Plant life form characteristics

ü

Plant ecotype characteristics

ü ⅎ
Distribution types of genera
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Results
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1  Ҍ ף Ŭ

volcanic vegetation diversity and environmental synergy

2  ҍ RDAԋ

⌐ Ņ ש ņ Ї Ғ

ש Ї

ŅҲ Ẑ ņɼ

By ñspace replacing timeò method, volcanic plants and 

vegetation restoration in different time was studied, the 

change rule of species diversity is fit for ñThe intermediate 

disturbance hypothesisò.



Results

ꜗ ғꜗ
Volcanic plant functional traits and diversity

39

39.5

40

40.5

41

41.5

42

қ

3  Ҍ ף ῃ 4    ȁ

ꜘЇҒ ש Ὴ

ᾨ ꜘ ⁯ ɼ

With the increase of restoration phase after volcanic eruption, the carbon content of 

volcanic plant blade was increased first and decreased later in different times.
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Results
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Volcanic soil microbial and environment driving mechanism
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others
Verrucomicrobia
Proteobacteria
Planctomycetes
Parvarchaeota
OD1
Nitrospirae
Gemmatimonadetes
Firmicutes
Crenarchaeota
Euryarchaeota
Cyanobacteria
Actinobacteria
Chloroflexi
Chlorobi
Bacteroidetes
Elusimicrobia

MRTⅎ Е ɻῊ ɻῊ

ɼ

MRT analysis shows volcanic soil  that soil microbial community structure was affected 

by organic carbon, total phosphorus, total potassium and ammonium nitrogen.

5  Ŭ ҍ Һ MRT№
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ғ Future Prospects

ü ῚῊ

Vegetation Ecology and its responses to global change in Wudalianchi

ü ғ ῗ

Microbial diversity-stability relationship in Wudalianchi

ü ғ

Plant evolutionary and environment synergies
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Welcome to wudalianchi


