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Biodiversity and ecosystem service
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Tilman, D et al. 2002. Plant diversity and composition: effects on productivity and nutrient

dynamics of experimental grassland. In Loreau, M. et al. eds., “Biodiversity and Ecosystem
Functioning. Synthesis and Perspectives,” pp. 21-35. Oxford University Press, Oxford.

2010/5/13



ENDZHREATVEEEANTLD

Number of
experiments

10
60
50
40
30
20
10

0

S

—_ 0 +
Effect of species number on productivity
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Biodiversity and function and/or
supporting services of ecosystem
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Ecosystem function and supporting services

are fundamentally enhanced by biological
diversity of the ecosystem
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Though the role of large biodiversity and

unigueness are not always clear
20100426 Waseda University
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Plantation of Cryptomeriajaponica. Effective for timber provision,
though biodiversity is not high.
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Provisioning services and biodiversity
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Biodiversity is important if various usage are required
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Biodiversity is not really important when large amount
of single resource is required
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Locally unique, and commercially important resource is
sometimes threatened of overuse
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The plantation with good management seldom cause soil erosion

Figure 3. Level of dependence on animal-mediated pollina-
g2h N tion. The selected crops are those included directly in the
Eﬁ% o)ﬁ%ﬁ%m ??F: production list published by the FAO for 2004 (FAOSTAT

% 2005). We further included commodity crops for which the

production was pooled in commodities with an annual 2004

Dep en d en Cy on anim al - commeodity production greater than 4 000 000 Metric tonnes
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human use as food were considered. We did not include: (i)
crops for which seeds are only used for breeding or to grow
vegetable parts for direct human use or for forage, and (i)
crops known to be only wind-pollinated, passively self-
pollinated or reproduced vegetatively. Essential, pollinators
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inators); high, animal pollinators are extreme (40 to
than 9 reduction); modest, animal pol
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Klein et al. 2007. Proc. R. Soc. B 274, 303-313
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The role of forests
around coffee

plantation

Fig. 1. Map of study area and sites. Finca Santa Fe (1,065 ha) is in white;
stippled areais a mix of coffee, pasture, and sugar cane; black areas are forests.
The three focal forest patches are labeled A (46 ha), B (111 ha), and C (34 ha).
Study sites are labeled n, i, and f for near, intermediate, and far distance
classes.
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Table 1. Estimates of economic value of forest patches A and B
(Fig. 1) to study farm, under seven different assumptions for
minimum patch size required to sustain pollination services

Area near A and B and far

Patch size from all other patches Income resulting from A
threshold, ha  above threshold size,* ha and B,t $/yr

None 235 30,000

5 270 35,000

10 363 47,000

15 450 58,000

20% 480 62,000

25 480 62,000

30 480 62,000

*Near area defined as within 1.0 km of forest.

tResults rounded to the nearest $1,000 (see Methods).

*Same as assuming threshold of 18 ha (the size of the riparian strip; see
Methods), because there are no patches =18 and <20 ha.

Ricketts et al 2004, PNAS 101, 12579-12582
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Does disease decrease in community with high
biodiversity
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Disease in forest trees in a monoculture
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Pine wilt disease
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FoiEh (IUFERHP&LY) Disease of oak tree: a
bark beetle caries and culture a fungus that
destroy the conductive tissue of oak trees
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Regulating services and biodiversity

KFEE - [RIRRAS G EICEEMSHRIEDER
ZEEE BN

Biodiversity is not really important for some regulating services
[EFHLGLEOEBICHT S XV [EE
Biodiversity is effective to avoid risks by climatic variation
%’ég%{%)\*ﬁ - RE RO G E O E YRl
Biodiversity is effective for biological control
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Most of these services are not economically evaluated
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Many Japanese football team have emblems with designhed organims
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National Parks and protected areas
(1/4 of the country)

FOHIBEBEDEMESHEMEDNEE Uniqueness is important fro eco-tourism
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Cultural services and biodiversity

« EYMSHREFUEH Y —ERXLKICEE

Biodiversity is important for most of cultural services
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Biodiversity unique to the local is important
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Though effects of biodiversity are not socially
recognized either not economically evaluated
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Ecosystem services strongly associated with biodiversity
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Tame 1. Qualitative assessment of the susceptibility of different ecosystem functions to species loss for a number of different
ecosystems,
T fcosystem type
Forests and Inland water
Ecosystem service Urban Cultivated Drylands| woodlands |Coastal — systems  Island Mountain Polar  Marine
Provisioning BHaU—ER
Fresh water A E A A NA C A A A NA K
Fiber A A A A A E A A E A i
Fuel wood A E A A E NA A A E E #
A A A o A E A A E E -3
E C c E [§ C ¢ C C BERR
A c c E C C C E E L - KR
A E mEn E E E E C E ERRR
L HEY—ER
Air quality B A A A A A A A A A ZEBIE
Climate regulation C A A A A A A A A A SRR
Erosion control C N A A E E A A A NA HIRFTEDRL
Storm protection A A A o E C A A A NA MEOHN
Water purificats C A B B E A [ [8 A A KERE - BEDLE
and waste Lre:
Regulation of I | B ¢ ] D C C A A R (AR O#lE
disenses
A C C E A C C E A mEL
D E D D E E L C A E 3Lk
XL —ER
C A D D C E E E C C LD BHME &
FATFUTATA
D A D D C F E E C « yryYI—La-
Iavy—YRXL
EHEY—ER
Primary production A A A A A A A A A A —RERE
O production A A A A A A A A A A EMROBH
Soil formation and A A A A E A A A A NA HIRER
retention
Pollinatic C E C L A NA L C E NA B8
Hi C E C i C A C C E A FRIEEE
P ] E C ( E D C C A E ERBOBE

Notes: Type A ecosystem services are those for which losses of a few species are mostly compensated for by the remaining

species. Types B-E are successively mon
or fragile species (see Introduction). “N/

eptible to species lo:
indicates not applica

with Type E representing services that depend pnimarily on rare
ble; “7" indicates not known.

Dobson 2006, Ecology, 87(8), 2006, pp. 1915-1924
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Status of Ecosystem services
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The forest with rapid carbon sequestration does not always the forest
with high biodiversity

AEBRY—ERXDELESD Summary

o EYSHRETHIS-REH Y —ERO—8, XIEP—ER
DIFEAE 'C‘:EE Biodiversity is effective and/or important in parts
of provisioning and regulating services, and most of cultural services

- EYZHEUNEELERELDOYV—EXRFELELMNELS
EEEMAYMELY These services associated with biodiversity tend not to
be evaluated very high

o ERROBEOSHRELMBEFLGEYNO SR
%ﬂﬁéhéﬂi% gﬁﬂﬁiﬁé Biodiversity of ecosystem

constituents and that of local uniqueness differ in expected ecosystem
services, and our responses as well

o WEDDY—ERFEBRTHEMDY—EXNH=EhE
L\iﬁﬁ"’bﬁ)é Tradeoffs between ecosystem services exist

s BEMTEBTZLOY—ERRETLDDOHS

Many ecosystem services have been declining in recent decades
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The Eight Commandments of Environmental
Management

(Levin S 1999, Fragile dominion)

® FHEEMEFST Reduce uncertainty

® Y54 X(FHBZ A EERTIRIC Expect surprise

® R —ZEMHEMRTSD  Maintain heterogeneity

® EUaA—)LIEEZHRD Sustain modularity

® HREEEZKN=FTS Preserve redundancy

® J4—FN\yHOEEZ®CT S Tighten feedback loops
® FSAMBEZET Build Trust

e HRNDELILEF D AIZE

Do unto Others as You Would Have Them do Unto Yo%

mz HHEEICHTHERBG

THEERMEZRELST £ YEIEEERA%E#RBAT S Elucidate interactions among organisms
Reduce uncertainty IEFB EIEEE A9 S Adaptive management
FATEHRVEECHNTSE H<EOHEEZMY. FHREE(ZFIA Study disturbance

Expect surprise YRHEBEE AT S Risk management

TH—HZEHEFETS B —HTEDIEMER(TS Avoid monoculture

Maintain heterogeneity TEDHEERER S Plant native trees
B BEARZSFS Right trees to the right places

EVaA—I)LEEHRD IR ERE/NECT S Smalllogging area

Sustain modularity #HBEHEDTT Remain strips of natural forests in plantation
FEKIFEZEDOEE Watershed management

WEEDEHEZHT —REHL-HECHEBZERT Redundant institutions

Preserve redundancy BEHOXMBEARBELEEL TS Multi-species natural enemy

T4—FN\yH%EHHDB HEMEBELHIEZBEATSD Labeling, forest stewardship

Tighten feedback loops BIEHEZEA TS Environmental tax, PES
WIS BEOREICEIL TERIRISERT S Decentralized subsidy

FSRAMEEZEDLD A=\ DRBLIEBL AT LERIRAMICHEEESES Multi-scale
Build Trust Wik DGR FIE AL Traditional institutions and knowledge

Nakashizuka (2004)
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