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iPBES assessment framework on ESs/NCPs
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JBO1: 
 May, 2010
 Assessment on biodiversity 

JBO2:
 Recent trends after 2010
 Combination of GBO & IPBES 

Report for Japanese ecosystems
 Quantitative assessment on 

biodiversity & ecosystem services 
 Geographical information (maps) 

of ESs are particularly emphasized



ESs estimated from biomass and structure of forests
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Functional traits measured

FTs measured（16 FTs）
• Leaf size, LMA, toughness, thickness, water contents
• Leaf nitrogen and carbon (contents/stable isotope）
• Leaf total phenol, condensed tannin, lignin, NDF
• Leaf vein density
• Photosynthetic rate
• Wood density

Literature source（about 120 FTs）
• Defensive Traits（trichomes, chemicals, etc.）
• Reproductive Traits（pollen, nectar, flower color, etc.)
• Root system（root diameter, mycorrhiza, etc.)
• Utilization（timbers, foods, medicines, etc.）

Target species
Japanese trees 300 spp., about 140 FTs
E and SE Asian trees 900 spp. 16 FTS
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Aiba et al. 



Probability of soil erosion
• Data base on forest resource by Forest Agency（7200 sites）

– Tree composition, Basal area, grass cover, shrub cover)

– Inclination, Soil erosion (Y/N)

• Functional trait data  base

– Horizontal distribution, root hair density, root thickness

• Climate  data base

– Annual precipitation, Max snow depth, water deficit

• Models to cause soil erosion

• Verifying if functional trait is included in the model or not

Probability of soil   
erosion (%)

Aiba et al. 



Ecosystem functions estimated by the data 

bases on forest plots and functional traits
Maximum photosynthesis rate 
(nmol g-1s-1)

Decomposition coefficient, 
K (year-1)

Aiba et al. 
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Change in NO2 absorption between 
2000 and 2010

Change in underground water 
charge between 1976 and 2009

JBO2
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Richness of tree species appeared in Haiku poetry as seasonal words    
(Kigo)

Spring Summer

Autumn Winter

Number of spp
per 0.1 ha

Number of spp
per 0.1 ha

Aiba et al. 



ESs estimated from the abundance of key spp.
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Landscape and seed set of backwheet
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個
体
数

Forested area with in 3km 
from the filed（m2）

Grassland area within 100 
m from the field（m2）

Honey bee abundance Abundance of other insects

森林生物による送粉サービス・ローカルマップ

Distribution of 
sampled individuals

Estimated habitat of honey beeLandcover

＋ ＝

1)Garibaldi at al. (2013)

Science

2) Kennedy et al. (2013)

Ecology Letters



Estimation of honey bee abundance

Potential capacity of 
honey bee pollination

Esitimating honey density 
by gne bee colonies

AC-30遺伝子座におけるAllele頻度

Allele数：7

Fst：0.155

＋

Actual supply 
of services

Forest cover

Taki et al .

Cultivation of crops with 
different pollinator 
dependence



Bark beetle 

(Platypus quercivorus)

WP of  Yamagata Prefecture

Wilting disease of Fagaceae trees

Factors Estimate

(Intercept) 2.1082***

DBH (cm)  －0.0426***

Number of Quercus trees（r < 10m） －0.1411***

% of broad leaf forests（r < 100m） －0.0197***

% of vegetation other than forests（r < 1km） 0.0379*



Observed Mortality 
of Q. crispula tree

Estimated risk of              
Mortality of Q. crispula

Oguro et al. (2015)



Vegetation change resulted in the change of Efs/ESs

蜜源樹木断面積合計

変化への影響

-5e-04 0e+00 5e-04 1e-03

植林地
 → ブナクラス域代償植生

ヤブツバキクラス域代償植生
 → ブナクラス域代償植生

その他の変化による増加

その他の変化による減少

ブナクラス域代償植生
 → 植林地

ヤブツバキクラス域自然植生
 → ヤブツバキクラス域代償植生

ブナクラス域自然植生
 → ブナクラス域代償植生

ブナクラス域代償植生
 → 市街地等

ブナクラス域自然植生
 → 市街地等

樹木の光合成能力

変化への影響

-0.004 -0.002 0.000 0.002 0.004 0.006 0.008

植林地
 → ブナクラス域代償植生

その他の変化による増加

その他の変化による減少

植林地
 → 市街地等

ブナクラス域自然植生
 → 植林地

ブナクラス域代償植生
 → 植林地

ブナクラス域自然植生
 → ブナクラス域代償植生

ブナクラス域代償植生
 → 市街地等

ブナクラス域自然植生
 → 市街地等

樹木種数

変化への影響

-1e-04 0e+00 1e-04 2e-04 3e-04 4e-04

植林地
 → ブナクラス域代償植生

ヤブツバキクラス域代償植生
 → ブナクラス域代償植生

その他の変化による増加

その他の変化による減少

河辺・湿原・沼沢地・砂丘植生
 → 市街地等

ヤブツバキクラス域自然植生
 → 市街地等

ヤブツバキクラス域自然植生
 → ヤブツバキクラス域代償植生

ブナクラス域自然植生
 → 市街地等

ブナクラス域代償植生
 → 市街地等

樹木利用法数

変化への影響

-4e-04 -2e-04 0e+00 2e-04 4e-04

植林地
 → ブナクラス域代償植生

その他の変化による増加

その他の変化による減少

植林地
 → 市街地等

ヤブツバキクラス域代償植生
 → 市街地等

ヤブツバキクラス域自然植生
 → ヤブツバキクラス域代償植生

河辺・湿原・沼沢地・砂丘植生
 → 市街地等

ブナクラス域代償植生
 → 市街地等

ブナクラス域自然植生
 → 市街地等
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Photosynthetic rate Tree biomass providing honey 

Tree species richness Richness in tree utilization 
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Primary f. to plantation

Plantation to urban a.

Other change

Primary f. to urban a.

Secondary f. to urban a.

Primary f. to secondary f.

Secondary f. to plantation

Primary f. to plantation

Plantation to urban a.

Primary f. to urban a.

Secondary f. to urban a.

Primary f. to secondary f.

Secondary f. to plantation

Primary f. to plantation

Plantation to urban a.

Plantation to secondary f. Plantation to secondary f.

Plantation to secondary f.Plantation to secondary f.

Aiba et al. 
Effect size Effect size

Effect size Effect size



Primary f. -> Secondary f. Primary f. -> Plantation

Land use change and ESs

Change in decay 
rate (%)

Aiba et al. 



Effects of climatic change on ESs

Decay rate (yr-1)

Present

Aiba et al. 



Community weighted mean of forest types in SE Asia 

Aiba et al. 



Mapping functional traits in SE Asia

Log (N contents in leaf)

0.29

0.12

-0.04



Photosynthetic rates in Asian forests

Photosynthetic rate (n mol/g/s)   

Rate 
High:777          

Low: 0       



The effect on FTs by transformation from natural to secondary forestsThe effect on FTs by transformation from natural to secondary forests

Community weighted means of natural forests were replaced by those of 
secondary forests of the same forest types

Rate 
High:777          

Low: 0       



Biodiversity/ecosystem observation 
and ES assessment

• Quantitative assessment on ES/NCP including scenario 
analyses gives critical information on policy and decision 
making

• Combination of various databases gives great range of 
quantification and mapping of ESs

• Database on functional traits and abundance of key 
species which relate to ES are the expected to contribute 
greatly to quantification of ES

• Spatio-temporal resolution and accuracy of ES assessment 
are depending on information/database, and thus, 
observation
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Thank you!


