201243 H19H
HARAERFS/RT7OTERESESRE BHES
~|PBESE A RER B —E REE M ) E &) [A] ~

RUEZEIXIREEMEHREREDEELES
BisL-&RBRY—E X5
ZE R 5Tl — L InVESTD F| FH
Evaluation of ecosystem services for good balance between climate change
prevention and biodiversity conservation using the GIS tool InVEST
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HRERY—E XM —IL  InVEST

Free tool working with ArcGIS
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<Reference>
The Natural Capital Project (Stanford University)
http://www.naturalcapitalproject.org
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®\Wave Energy Model

® Coastal Vulnerability Model

® Marin Fish Aquaculture Model

® Aesthetic Quality

®Biodiversity: Habitat Quality & Rarity
®Carbon Storage and Sequestration
®Reservoir Hydropower Production
®Water Purification : Nutrient Retention
®Sediment Retention Model

® Managed Timber Production Model
®Crop Pollination
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INVESTD &L

® \Wave Energy Model

® Coastal Vulnerability Model

® Marin Fish Aquaculture Model

® Aesthetic Quality 3
® Biodiversity: Habitat Quality Model
® Carbon Storage and Sequestration
® Reservoir Hydropower Production

® Water Purification : Nutrient Retention »ﬁ%ﬁ’kﬁ
® Sediment Retention Model o
® Managed Timber Production Model
® Crop Pollination

— B RREERER

BEZHEZTITOENENHIALEETIL- LW MBI MBEBERARN—RELD




(1 Biodiversity: Habitat Quality Model

Habitat Quality (£ B#DHE) (Z b FIHOFEEXZ(THILT S
= Threats (IRIBFEEBLER) [CKEFHE ’E’EEFﬁﬁ'd'%):ET)lz

Treats: REB(LEER GER-BHEE) Protected Area
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(1 Biodiversity: Habitat Quality Model

<Output indicators>

(DHabitat Degradation score  (£E#DLILE)
Total treat level in grid cell X with land cover type j :

Dy, yr 1;; 1<ZR 1Wr) 7y brxy By Sjr

Relative impact X Distance X Accecivility X Sensitivity
L EE) (EB%E) (REDFEE) (RERE)

R : Threat’s raster map, Y : Set of grid cells on R

(@Habitat quality score (EBHDE : 4 B ihE L TOHEEE)

D;;
Qy =1-— %
Dy; +k*

z=constant: 2.5
k=scaling parameters (half-saturation constants)
Default value: k=30 (set k=half of the highest grid cell degradation value)
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2 Carbon Storage and Sequestration Model

TR BEEBDORFZREEE CPHEMNETETE (KM EEGE)E
LEICHRMBORREZHEL, TiHMEENCEFTMZEITD.

>¢ Carbon pools according to IPCC 2006

-y :’.; oz PENE: >R T HIBETEIZ, 40D
1! - <o RRT—ILEEEZAND
= 3 - RPULTEEE A\ 2
EESNSRFREZTFH
b il carbon N = | TRFREZETO

Soll type. moisture

: Migrobes. chemisiry
x Belowground.biomass

5 pools x pricefton (discounted) = MARKET VALUE
5 pools x social value/ton (discounted) = SOCIAL VALUE
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2 Carbon Storage and Sequestration Model
<Output indicators>
(DTotal carbon storage (MgC) mREEE=S

Total C, = > (C_Above, + C_Below,+ C_Soil + C_Dead,+C_HWP,)
E-MTHORRE + AMEEYPORRETEE

*Carbon storage in Harvested Wood Products (HWP, MgC)

Tru —1

Cury, — Start,,
HWP = Cut X Z ( Freq ) f(Decayx, Cury, — Start,, — (t X Freq))
t=0
IRFEM TR x AMEEYORREE R
(@Economic value ($ C)

Fut . _Cury,
Value. =V Sequest, Z 1
ST Futy, Cur, - (1 + ) (1 + )t
B t=0 100 100
R TS A& (BRI ST)

I: discount rate, c: annual rate of change in the carbon price
(BI5|%) (FEZEER)




@ Managed Timber Production Model
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@ Managed Timber Production Model

<Output indicators>
(DTimber production (m3year?!)  A#EEE
@Net Present Value (NPV, $):  EmkE7#E(ffE

ru(%) T—1 _
NPV — z VH Z (Matt_cost)
o r \Freqxs o r \¢
=0 (1+150) =5 \(1+100)

(IRFEHMOHIBME) — (BEEIXK)

VH: monetary value (ha) generated during a harvest period
Freq: frequency of harvest, Mait_cost: Maintenance cost, r: discount rate
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O Area: 2,510 km?
[ Stream Iength 154 km

(5 admin unlts)

[0 Endangered species: ca. 90 sp.
(listed in IUCN/Ministry
of Environment, Japan Red List)

O Land use

| Forest 68%, Agriculture 21%

.. Wetland 8%, Residence 3%

2 Ecosystem Services

® Provisioning : Foods, Woods, Water

® Regulating :Climate, Flood regulation,
Water purification

® Supporting :Reservoir of wild animal
habitat

e Cultural :Tourism
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1B KD T HhF| FH - #77E 1k (1970s-2000s)

>R NS5 =30%0 i EMNT L
>EML K> WERMOHEE > HEAT a2

B i Fovest Agriculture 325 538 +213
[:l Agri to Shurub/Water
I Aeri to Buie Forest 1,687 1,443 - 244
- Forest to Agri
—H Shrub/ 467 434 -33
:’ Shurub/Water to Built Wate r
- Built to Shurub/Water .
Built-up 29 93 + 64
darea
H
Conifer-broadleaved Wetland
mixed forest
Pasture land Built-up area
10 5 0 10 Km
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ESEx KAEDT= D LK FH F1)A (2000s-2050s) D F=ET

A:Buisiness As Usual Scenario

-RYATE BURAGL, AORED Sk, REBNGDPEY, MESHOEN
B: Biodiversity Conservation Scenario

-EMZHREREBUER: AOME, SAEMHE B - LEEMROEM
C: Climate Change Prevention Scenario

RIREBEMER: AQHE EMX - NAAIRAIRIVE—EE, AERDEN

100% -
M Natural forest
B Managed forest
\ /
. Agricultural land
\ ——————
\ -

80% -

60% - -

40% -

Shrub/Grassland
20% - - B Residential area
0% BE——B—— B ——8 §Others
2004 a b C

W50 FE#Z O T FIFEE (FB5E)
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THIFIALFUA YT DIER (FRETH)

SOFE D LMW BEL ) EEMBCE DIRES

2050
2000’s A: BAU Scenario
TEE Hh++
Abandoned
2 ih o . .
) : Biodiversity Conservation Scenario
Agriculture R

LB A++

Broadleaved forest

AL H#R++

Managed forest
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Scenario: A: BAU B: Biodiversity C: Climate

ES: e oo L 2 >GISR—RXETILTIESFIAED
W= O 7 L | ESOUE-HILEBHDIEEICL-
(£ EHh) THItR1E
Supporting
(Habitat) >EEELETTHLS, MR
EILE RS ETULTHIABOEER
W Htsi % 7R
(1 FRIRIR) _
Regulating > T O A D= S TRH D
(Carbon) LA
A
(AR#11E43) + o8
Provisioning
(Timber)
Improved NG
f M Habitat quality
. —. B Carbon sequestration
™ Timber production
Degraded
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MN GAP Forest Bird Species Richness by
InVEST Habitat Quality Score

(DHabitat quality score S-Sp. richness
OLERER, FOEMEDEREHITHISLIZ/NT ]
A—F—ERTE DIRET i
o EYIEN M- £ BB KL DHIRAL '

0.0 0.1 0.2 03 0.4 05 0.6 0.7 0.8 0.9
Habitat Quality Score

¥
Plant Biomass (2010) Soil Organic Carbon (2010)

(@Estimated biomass and carbon pools
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HEEIEDA S
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wM
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@ Timber production
o> A BDEEIARS, TIHMHHEDREEITLD
TEAFRWGEFT@ZITD
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