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Introduction




Purpose of This Document

Forestsprovide multiple ecosystem servicds society, including land conservation, water
resource rechargenmitigatingglobal warming, and the supply of forest product€ontinuous
forest conservation and management are essential to ensure teesgcesare provided in a
stablg mannerinthe current era qfqr_est managemgnin Japanitis necessary t_o_ promote Promoting forest management activities by
sustainablédorest managementctivitiesthat can be implementetby diverse entitiessuch as companies and other entities
companies, individual owners, NGOs, and public or governmental organizations Against the backdrop of climate change

Enhancing multiple functions of forests*
t Continuous forest management is
necessary

In recent years, alongsidke growing interest in theSDG$ and mitigatingglobal warming, SDGs*, CSRetc.
the number of companies participating imovativeforestmanagemenhas increased. This
trend is driven by th& NFD (Taskforce on Natureelated Financial Disclosurea)international
framework encouraging companies to understand and disclose their impacts on and Global trendstoward corporate disclosure

dependencies wthe natural environment. Driven byTNFD , CDP, VWB*tc.

Thisdocument aims to further promot&Vater Psitive initiativeselated to water that can be
implementedby such companies and organizations. It establishes and presents a methodology
enablingcompanies to simply and quantitativelgtenate the Volume of Water Resource
Recharg& (VWRRjrom their forest management activities. Growing need for externalisclosureby
companies and other entities

Note: This method is intended for relatively small forest areas, generally up to about 100 ha, and is Need for quantifiable metrics

positioned as a practical tool for quantitatively assessing and visualizing the water resource recharge
functiont one component of the water resource conservation functiaat individual forest sites.

Owing to this design, it should be noted that the method is not suitable for msaate evaluations at o .
the watershed or national level. Establishing a calculation method for

VWRR
Calculations accessible even to rexperts

VWRR: the Volume of Water Resource Recharge
Introduction * See glossary at end for explanations 4



CorporateForest Managemen#ctivities Are on theRise

Fig. 123 Number of forest activities Corporateforest managemenaéctivities are expanding

by Japanese companies nationwide as part of C3Rind natual capital conservation.

Number of
sites
2,000~ 1,963
1,800+ Private Forests e 1,765
1,600 National Forests '
1,400 1,372
800+~
| 576
600 493156
40094
& 560 635 647 606
200 399
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For Private Forests, the figures represent the number of sites
established for forestreation activities by companies and other
entities.

For National Forests, the figures include the number of "Corporate
Management Forest" contracts and the number of sites under
agreements with companies through the "Forests for Contribution to
Society" system.

Source’ Annual Report on Forest and Forestry in
_ JapanFisal Year 2024Forestry Agency
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The number of companies involved in foreshinagement and
creation is steadily increasing as partG#R*activities and natual
capital conservation efforts.

The number of locations wheferest managemenactivities are
implemented has been increasing since fiscal year 2004, surging
particularly betweer2022and 2023, expanding tmore thanl1,900
locations nationwide.

Through collaboration with customers, local residents, and NPOs,
trust-based relationships with local communities are being built.
There are also increasing cases where comymamyed forests are
utilized as venues for educationaésearchand learning.

By sipporting regional forest management through diverse
activities such as plantingieedng, and thinningactivities in both
Private andNational Forestsare expanding andleveloping into a
nationwide initiative.

For public forest management agencieséalizeand communicate
the sustainable ananultiple functionsof forests, it is necessary
for themto further encouragdorest managemenand
managemengctivitieswithin diverse entities, includingompanies

*See glossary ahe end S



Global Trends in Corporate Disclosure

In recent years, efforts to achieve the SDGs have expanded globally, and companies are increasingly expesteaststaihalie mannetr
ESG (environmental, social, and governanogstinghas gained prominence as an evaluation metricctmporateactivities, with investors
and consumers increasingly prioritizing a company's level of environmemahitment and social contribution. Furthermore, TNFD Disclosur
Recommendations were published in September 2023 as an international framework encouraging companies to understand ¢hemm impa
and dependence on the natural environment and disclose this as financial information.

. TNFDRecommendations (September 2023)
Companies should quantitatively assess their dependence on and impacts to natural capital in their business a
Assess impacts, risks, and opportunities related to ecosystem services and disclose this information
Promote a review of all business activities, including supply chains
It is important to disclose this information as a basis for investor decisiking

New Corporate Responsibilities Regarding Water Resources
Water Positivé : Returnas much omore water to the region than is used, while prioritizing quality improvement
Water Stewardship* Collaborate with stakeholders not only within the company but across the entire watershe
Shifting from traditionalCSR*activities to initiatives that enhance business strategy and value

Establishment of International Common Rules
The World Resources Institutd/R) has established theWB: / VWBA
A framework has been established to calculate the effectivenesstar resource recharge
in an internationally comparable manner
Increasing adoption and implementation by companies, led by glmbapanies

Future Outlook
Information disclosure is expanding beyond greenhouse gases (GHGS) to include biodiversity, natural capital, and waes resour

International standardization and effective corporate action are increasingly required
The role of companies in realizing a sustainable society is becoming increasingly important

5
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The Need to Develop Methods for Evaluating Wateesource
Rechargd-unctions

BackagroundL: Continuous forest conservation and management is essential to ensure forests consistently perform their functions
Promotingforest managemenactivities by diverse entities, includimgmpaniesis necessary, not just public entities like nation
and local governments.

Background 2: Increasing Number of Companies Engadamtest Management
More companies are viewing forest development not just as a CSR activity but as an initiative related to natural capital.
Diverse initiatives are growing, such as collaboration with local residents and NPOs, and regional contributions uflzetg-owned forests.

Background 3: Rising Global Interest in Water Security, Incl&iidigs and TNFD
Development and implementation of the VWBA (Valuation of Water Benefits through Afforestatidfjgtivations forForest ManagemenActivities
to quantifywhether water resource rechargeffects hae commenced. V7St el el (9 B (e el ulieln
. . . e . . V Regional exchange, reduction of environmental
- Domestic companies are actively quantifying the wassource conservation functions of forests impact, expansion of business scope

and actively disclosing these quantities.

Main Objectives and Outcomes of the Forest Management
A Against this backdrop, forest management activities by diverse stakehol Tab 21 Activities

. . . . .. . . . i iecti Achieved Outcomes
including companies in addition to public entities, will be further promote Main Objective

s . Social Contributionh | 749 Social Contribuﬂonﬁ 66.4
to sustain forest functions. _ ! r
Community Engagemebt 474 Community Engagemefit | 54.7
. . . . . ducti o ] . r
A There is an increasing need for methods to quantitatively demonstrate ~ Enonmeria impad 462 Enironr RS o — .1
. . c . Expansion o i o
|mprovements_ |r_1_wgter resource recharge functions resulting from forest 53@'533?&%15 734:‘-7 Sk B
management initiatives. Development ~ New Custome ia
Appeal to éﬁonsume 1235 Developmen . L
. . ) ) an . Investor ‘ jl £9- I Growtlfl Yoka
A Based on hydrological knowledge and research findings, a simple quan Developrmst o SV 6.6 Ref;:nem | —
method for evaluating water resource recharge functions will be present Timber SaleSH 14.2 Developertad Weygu 162
. ! Stabl ‘
promote forest management by companies and other stakeholders. Stable Procufoment S 135 O R e 113 I
Other [l 8.9 Other [l 7.3
0 20 40 60 80(%) 0 20 40 60 80 (%) '
n=247 companies, SourceAnnual Report on Forest and Forestry in Japan
multiple responses allowed Fis@al Year 209, Forestry Agency. d |
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A Smplified BEvaluation Method Is Required

Quoted from Geosphere Environmental Technology IGd. website GETFLO

3D Grid Overland Flow along Valleys

[ Current hydrological methods for
evaluating recharge volumes primarily rely
on complexdistributed models, which
require extensive spatially distributedata
acquisition at each specific location.

There is a high demand for evaluation
methods that are simple, do not sacrifice
accuracy, and can yield results even for non

Groundwater Discharge-o =

specialists. *See glossary ahe end the Surface

=

| ISR |
BUBZENEARAGE

Simplified Evaluatio
Method for Water
Resource
Conservation Effects

wNo specialized
knowledge is required.
The method can be
used even by non
experts.

Utilization of \ '
: Expanding-orest
Evaluation Results Management and

wCompanies and local Activities

governments share the
effects of forest wPromoting activities
management activities by diverse

externally. stakeholders
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1.1 Conserving Forests

AWhy are forests important, and why should we conserve them?

AOne of the mulple functions forests provide is water conservation, which has three
key rolesFlood Mitigation, Water Resource Recharge, and Water Purification.

AThe presence of forest soil is essential for theslesto be effective.
AConserving forest soil is crucialmaintainhealthyforests.

A Soil pres of various sizes enable the seemingly contradictory functions of water
retention and permeability to coexist.



Current Status of-orests inJapan

Forest area idapan has remained largely stable2&t02 million hectares as tie end of March 2022. Forests cover
approximately twethirds of the countrys land area. About 40% of these forests are mdrfbrests many of which were
established as part of the postwar forest area is reforestation/planting/replanting and weeding efforts or during the g
rapid economic growth. Approximately 6@%6these forestsare more than50 years old and have entered exceededheir

prime utilization phaseHigurel-1).

Growing stock has increased annually, primarily in planted forests. According to the Forest Resources Survey, the total
growing stoclat the end of March 2022 was approximately 5.6 billion m3, with planted forests accounting for about 3.5 billion
m3 or roughly 60%. By ownership type, 57Ppmvate forests, 12% is publicly owned, and 31#atsonal(Figurel-2). Private
forests account for 64% of the totplantedforest area and 72% of the totplantedforest volume.

SVEENE Changes in the Ag€lass Structure of Planted Forests
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Note: An "AgeClass" refers to a fivgear grouping of stand age; the planting year is counted as age one, an
ages one through five constitute the first AGé&ass. Source: Forestry Agency o

1

Breakdown of Planted
Forest Area

Figure 12

Total: 2,502 x1bha

Source: Forestry Agency of Japan, FY 2024
y Figures as of March 31, 2022

J Totals may not match due to rounding

K I
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Functions Povided by Forests

The multiple function$orestsprovideare classified into the following eight typesameport by the Science Council of Japan
Theseare also referred to as "Greénfrastructure” providing various benefits to our lives through the performance of multiple functeuch a
land conservationwater rechargemitigatingglobal warming, conservation of biodiversity, and supply of wood and other forest products.

:

-

Landslide Prevention/Soil Conservation a/Water Resource Conservation

APrevention of Surface Erosion Y é\f\llg?gr I\éggggﬁ% Recharge
APrevention of Shallow Landslides AWater Purification J

Health preservatiorand Recregtiony ‘v Global Environmental Conserv
ARest and Recuperation g \\‘ ' ACarbon Dioxide Removals
Al eisure, Sports, and Therapeutic Acmnﬁbs AAn Alternative Energy to Fossil Fuels
Material Production Biodiversity Conservation & . .
ATimber (Construction Materials, AGenetic Conservation *

Fuelwood, etc.) -~ ASpecies Conservation

AFood (Mushrooms Edible Wi c.) AEcosystem Conservation

Provision of Comfortable Enwronments S
AClimate Regulation AlLandscape, Scenic Beauty N
AAir Purification M AEducation, Religion, and Festivals™ * "
ACreation of a Comfortable Living Environment AArts, Traditional Culture, and Reglonalmity

Source: Science Council of Japan Recommendation: On the Evaluation of the Multifunctional Roles of Agriculture and
Forests Related to the Global Environment and Human Life, November 2001.

1.1 Conserving Forests 2



Forests Protecting the Nation from Disasters

SourceErosionCortrol Division Forestry Agencgf Japan
"Surface Landslide Prevention Function of Forest Root Syste
Net EffeC'[ Of https://iwww.marff.go.jp/i/pr/annual/pdf/hyosouhoukai. pdf

Horizontal Roots

Forests are a resource for land conservation.

Approximately twethirds of the land area in Japascovered by Horizontally extending roots spread in

i i a netlike structure along the ground
forests. Forestsepresent an importantesource for national land Suace, and he interlo§king groune.
i i i i i i rom adjacent trees and coarse
conservation, possessmg'mu_ltlp_le fu_nctltbr(sa.g.pr.eventlng landslides, o e e
water resource conservatiomjodiversityconservation. . movement.

2. Forest Function in PreventinghallowLandslide®

: : : £ Anchoring Effect of l
Net Effect Tree roots spread horizontally near the soil surface, forming a * Vertical Roots Surface

. . ) S]ope driving force layer
net-like structure that restrains soil movement. |

i Vertically extending roots connect to

) . ¢ fractures in bedrock at depth,
AnchoringEffect Roots extend verticallyp reach bedrock omore stable ' anchoring the soil in a piltke manner

substratg anchoring slopes like piles and providing resistance  and providing resistance to soil
' movement when slope failure is

againstcollapse. ~ imminent,

3. Forest Erosion Prevention Functibn O

Branches and fallen leaves cover the ground, preventing soil erosion Degraded Sulfvaies Corast . 4 Manpam Eoes
and runoff. Turbidity is also suppressed. Land - iz lsay (0
L
el \
*Limitations of Tree Root Systems - -
\

Many tree root systemgespecially conifergenerally extend onlinto the
topsoil todepths of1l¢2 m and do nopenetrate deeperTherefore, deefseated

landslidesare not prevented by root reinforcement
Yy

£

i . ¥l 23.6 /year WM 4 ]__'1 . /yéar
1.1 Conservi ng Forests *See glossary at end for explanation Note: The'valle represents the average™of erosion measurement

results obtained from plots with a slope angle ofJi# greater.
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Forests and_andslides

The number of landslides and debris flows in Japan has consistently decreased since the po
period. One reason cited is the improvement in forest quality following degradation caused byt
overuse.

Browsing Damage by Deer

However, in recent years, forest quality has declined in some areas due to factors such as
neglected planted forests and deer browsing damage. As a result, these foresis warger
function as effectively as before in preventing landslides and debris flows

For forests to effectively prevent landslides, it is crucial to manage appropriate tree density
through thinning. Additionally, after harvesting, reforestation/planting/replanting and weeding
should be conducted, or selective cutting and gradual thinning should be employed to preser :

of conifers and broadleaf trees or broadleaf forests. Photo Courtesy of Hiroshi H|rose Yamanashi Forestry and Fores

*See glossary at end for explanations Products Research Institute
Trends in Domestic Deaths from Landslides Degrada’uon of Planted Forests
Shinohara and Kume, 2022 o T T, | W

700 -
» 6’ ’7710 St
g oo - e%%ewn
3 —\_/_ 6 or Supsecd
ke 20 9 \WOWQ;/@OCJ/Hardm
5 400 - 4y
(O]
2 300 A
S
= 200 -

100 A

0 T T T T
1945 1955 1965 1975 1985 1995 2005 2015
Year

3 $i
Photo: Takashi Gomi, Nagoya University
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The Relationship Between Rainfall and Forests

Rain falling on forests is divided into two typé&sanopy
throughfall;" which passes through gaps in the trees and
reaches the forest floor directly, and water that first adheres to *See glossary ahe end
the canopy (leaves) or trunkBurthermore, the water that
adheresto treesis classified into three typeSinterception
evaporation}* where it evaporates back into the atmosphere;
"stemflow," where water runs down the trunk to reach the
forest floor; and'canopy drip; where raindropsoalesce in
canopies and theffall onto the forest floor.

Rainwater reaching the forest floor is temporarily stored in
soilsand used for plant growth. Furthermore, water seeping
through cracks in bedrock slowly moves through the rack Legend
isstored and filtered within the bedrock for extended periods.

Movement of

This movement of rainfall within foresis strongly affected bl GG )

by the presence of forest soil. The layer of fallen lecued
fragmented organic materials as well as thelerstory
vegetation softens the impact ohinfall energysuppresses
surface runoff, andeducessoil erosion.

Soil layer

Syrface 7 cas
T infilERien
In forest watersheds, water undergoes the movement A, G ep infiltration
procesgsshown in the right diagram, ultimately leading to : 7, into bedrock
flood mitigation, water resourcerecharge andwater ity
purification. Collectively, these forest functions are referred to

asthe "water resource functiorof forests."

Bedrock layer

1.1 Conserving Forests 15



Water Resource Conservatiarf Forests Three Functions

Thewater resource conservation of foresgacompasses three primary rolé'silood Mitigation,"

"Water ResourceRechargé and "Water Purification."

This document focuses in particular on this function

-

Flood Mitigation Function Water Resource Recharge Function

Primarily, rainwateinfiltrates into forest
soil, flows underground, and then emerge
as surface runoff. This process reduces t
peak flow rate of flood runofflelays the
time until the peak occursand spreads the
storm runoff over a longer period
Compared taareas without forests, this
delays the time it takes for rain falling on
mountain slopes to flow into rivers.
Furthermore, it also functionto
moderatethe flood drawdown phase.

This function maintairs relatively high
river flow even ordays withoutrainfall.In
other words it providesrelativelystable
river flow due to the presence of forests.

Generally, rivers in Japan are félstwing
with small reservoir capacitieandmost
floodwater tends to flow rapidly to the sea
Forests delay flood rungffeducewater that
cannot be used by forests or people,
increaseusable water volumgandprovide
beneficial functions for securing water
resources.

Water Purification Function

The function of improving water quality o
the rainwaterthat pas®sthrough forests
and/or maintairs the quality of the water.
These functiongre achieved through
filtration of sediments and pollutants
forest soil layerssoil buffering chemical
weathering of soil minerajslenitrification in
the saturation zone, surface erosicontrol
by litter and humus layes,and forest floor
vegetation.

Source: "Assessment of the Multiple Functions of Agriculture and Forests Related to the Global Environment and Human Life"

(Report),November 2001Science Council of Japan
1.1 Conserving Forests
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Hagidonecho area, Seto Cit

Three main functions: Aichi Prefecture

Flood mitigation, water resourceecharge water purification

» Viewin 1901

nenefits are provideo

by the presence cfiorest soil

Bare mountains thin soik with little or no vegetation cover g
Rainfall runs off quickly

During floods Most rainwater runs off

During drought Little or o flowingsubsurfacewvater

Forest
Rainwater infiltratedorest soil and flowslownslope rather
slowly

During floods Lesswater flows out

During drought Water stored in the sodontinues toflow out
1.1 Conserving Forests
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Thelmportant Role of Forest Soll wsegossay aeen

. When considering forest water resources, the role of fofasttions and interactions (e.gnterceptionevaporation?*,
transpiratiort) is crucial. However, the "forest soil" that forms its foundation is also closely related. Particularigptiuktion
of forest soil't including the state of understory vegetation, root system development, and the resulting changes in soll
structuret is vital when considering land and water conservation functions.

. Thewater recharge capacitig realized through the infiltration and storage of rainfall into forest soils and bedrock. The
condition of the soil layer is crucial; for example, differences in soil layer thickness alter water runoff characteristics.

Simply having soil does not guarantee the maintenanogatér recharge capacitfrainwater can infiltrate into the soil.
However, on bare ground, infiltratiois typically reduced to the point where extensive overland flow dominates

., TMmha NBRdAzZOSR AYTFATGNIGA2Yy A& LI NIfeée OFdzaSR o0& GKS oNBI
together, i.e.,aggregate structurg when the topsoil is exposdd raindrop impact and the forces of flowing watdihe fine soil

particles created by this breakdown then clog the soil surface forming a thin layer (crust) that clogs and hinders water
infiltration.

. Forest soils exhibit water retention and permeability because of theadaggregate structure
Thisaggregate structurgs unique to forest soils and possesses the following characteristics: Figure: Quoted from  p~infall Erosion
Takashi Gom016

A Soil aggregates A Facilitates root growth
A state where fine mineral particles, organic matter, and The soil is soft, allowing roots to gramd
microorganisms in the soil bind together to form larger "clumps  penetrateeasily.
(aggregates)” _ A Resistant to erosion

A Improved Aeration and Drainage The topsoil is less likely to be washed away by
The spaces (pores) between aggregates are numerous, allowing aiwind or water.
and water to pass through easily. A Provides habitat for microorganisms

A Ensuring Water Retention Microorganisms thrive in the pores of soll
Soil aggregates have the ability to hold water within their aggregates, promoting active nutrient cycling.

structure and on their surfaces.

_ Aggregatestructure of soil
1.1 Conserving Forests 18
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The Importance of Abundant Pores of Various Sizes

For Professionals

5

Small spaces (pores) within the soil are crucial for storing water.
These spaces exist between soil aggregates and serve as the "reservoirs" where water is stored.

Small spaces (pores) in forest soils strongly retain water (circles in the upper left of the figure).

Conversely, water movement through these small pores is slow, limiting their role in transporting water.

arecircled in the lower left of the diagram.

roots, and cracks in the soil

Small pores excel at water retention.

Small pores primarily hold and store water. The amoun
water stored in these pores fluctuategth time even
during continuous rainfall, acting as a buffer. This buffe
function smooths out the temporal variation in flood floy
reduces peak flow, and provides a flow equalization eff
Tani 017).

Large pores allow rainwater to drain rapidly

During rainfall, water drains rapidly throuddrger
channelspreventing water from accumulating at the
lower slope, suppressing excessive groundwater rise a
preventing slope instability.

1.1 Conserving Forests

Soil contains not only small pores but also large voitlc(goores).Macropores, pipes, qoreferentialwater pathways

Preferential-water conduits" are primarily formed by the decay of plant roots, burrowing of earthworms and phokes

\Water retention and drainage .-+ Soil erosion - - ~
’ 3 \

F?U %ﬁg&@

t
Ly
| ““\!’,‘l‘ ‘ [ \ iy
R\

Small pores hold and
store water

—

Raindrop erosion

e - - -

Unsaturatecfes Q e
zone

Infiltratic:ré -
oo, .

]

1

1 Large pores drail|nfiltration to

i rapidly bedrock

_________________

Figure: Quoted from : ":f".?':j N zone
Takashi GomQ16) A AN SRR
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https://doi.org/10.11519/jjsk.77.0_10

The Importance of Maintaining and Managing Forests as Forests

Forestsare essentialinfrastructurefor society,supportingthe foundationsof the natural environmentsuchaswater,

soil, air, and biodiversity However,without proper managementforestslosetheir functions,leadingto seriousimpacts
like soil erosion,water resourcedegradation,andecosystendegradation

In the past, excessivéoggingand fuelwood collectionin Japaned to the widespreadoccurrenceof "bare mountains
acrossthe country, causingfrequent disasterslike floods, landslides,and droughts More recently, forest loss has

occurred due to abandonedreforestation/planting/replantingand weeding efforts and wildfires. Learningfrom this
history of forest disappearancedegradationandthe associatecturrent risksis crucial

; ; - 3 Photo: KinkiChugoku
Historical changes of MiTanakamj Shiga Prefecture pegigna| Forest OFiee  Damage

caused by Typhoon Isewdr®59
e ——

1913, before the erosion control works

k. | TR
v 44 %
3 P

o

1914, irhmédiately after the worké

2018, 104 years after the works

Maintaining and managingforests as sustainableforest ecosysters meanspreservingtheir healthy structure and
functions through thinning, planting, and conservingunderstory vegetation These managementmeasuressustain

multiple functions like water resource recharge sediment disaster prevention, / h absorption, and biodiversity
preservation enablingusto leavea sustainablesnvironmentfor future generations

Forestmanagementis an "investment in natural capital' that helpsto avoid repeaed past failures and supports
future safetyandprosperity,enhancinghe resilienceof both localcommunitiesand societyasa whole.

1.1 Conserving Forests 20
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1.2 Forest Management Activities

Aln recent years, corporate forest management activities have been on the rise.

ABenefits companies gain from engaging in forest management activitkesle
Enhanced employee and corporate awareness and strengthened
engagement
Benefits for corporate brandingublic relations and stockholders
Building relationships with local communities and municipalities
Environmental benefits and a sense of accomplishment

AWhat needs to be done to increase the number of companies involved i
management activiti€s



Qustainable andiccularuse of forest resources

Why Do We Med ForesManagemenf =

In order to securéhe multiple functions of forests, it is essentialrt@aintain
"healthy foress" through sustainabldorest management practices such as
thinning andreforestation after harvesting.

FE=lEET=E S

w Residential and
general building

# -F:‘a,T« e
Final S
an/lgsnng — *»M*

. .
it o

Healthy Forest

AEnhances igh carbon dioxide absorption capacgy.e., carbon sequestration
AEqualizes the amount of water runoff into rivers
APrevents soil erosion and shallow landslides
AProvides a stablsupplyof forest productssuchastimber and mushrooms
AR?DallIize)s the circular use of forest resources (Rla@row-> Harvest> Use-

> Plant

L 8
5% [ N 2
] ; " ‘e e i <\ Wood products
ced circulatign AN ;9# = e -

‘ A balan:
, state| ‘w; - —

. % W Paper ﬁ_rodums made
NG from thinned wood

& “ 2 s
QL) Printing G:E Cartons
paper T (@
bv‘ v
>
&

. 1 n . . . z’\-._\________/éja pi ﬁ; ; '
To achieveéHealthy Forest'forest management practices suchtasining and s 4

reforestationare essential. T liaeETEe o T

The Importance oThinning ; TR
Thinning refers to the practice of selectivébggingin denseforest to adjust X Enhancing forest resilienc

D

/ Promotion of . towind, snow, and pests
the number of trees and reduce overcrowding. = tree growth % Securing and enhancing
Without thinning, 2 T i, T K Breennol sequestatiol
: : : - - 5 Proliferation .
ATrees remain overcrowded, hindering growth and leading to pgonber 2 of understory _ erosion
quality. _ vegetation X Conservation of biodiversity
Alight cannot reach the forest floor, preventing the growth of understory . TR
vegetation.

Thinning allows
ATreesto grow healthily, enhancing timber value.
ALight reaches the forest floor, allowing understoggetation to develop and
enhan@ multiple functions of the forest.

Properly managed planted

Poorly thinned planted _ ged
forest (illustrative image)

forest (illustrative image)
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Promoting Reforestation

Promoting Reforestation after harvesting is essentmallthe purpose ofmaintainingthe circular use of forest
resources (Plant Grow-> Harvest> Use-> Plant)

To promote reforestation, it is important to reduce labor requirements and costs through measures such as the
use of Elite Tree seedlings and the introduction of integrated harvesting and reforestation systems utilizing

containerized seedlings. In addition, countermeasures against damage from wildlife, including browsing of planted

trees, are essential.

Reforestation Costs

AApproximately 70% are initial costeq areain the figure
below).

ATo achievéabor saving andost reduction, introducing an
"integrated operation system" for harvesting and
planting/replanting is necessatry.

Site .
reparati

Thinning &
0.38 M

Precommercial
thinnin
¥0.73

Cleanin
¥0.38

Weedin
¥0.93

Note: Created based drY2024tandard unit prices
Planting3,000 Sugi (Japanese cedages/ha, 5 underbrush clearings, 2
thinning operations, 1 nurturing thinning, 1 removal thinniB§q60 n® /ha)
*Excludes costs for wildlife damage prevention measures such as deer fencing

1.2 Forest Management Activities

IncreasingContainerized Seedling Production

AuUtilizing containerized seedlings, which offer high survival
rates even outside the optimal planting seasons of spring
and autumn, extends the planting window.

AThisfacilitates the adoptiomf an"integratedharvesting and
plantingsysten where planting occurs concurrentlyith or
immediatelyafter harvesting. It alsoeducedabor
requirements in planting operations, even for nerperts.

Production of

Utilization of the Hite Trees"

Alndividual trees meeting specific criteria for growth rate,
wood quality, and pollen yield are designated B&é
Trees"- "specified mother tree(s)".

ALabor saving and cost reduction, such as reducing the
frequency of weeding operations, as well as shortening
the harvesting rotation period, are expected.

Excellent | 33M
Initial Containerized Seedling%eeo”'ngs
wth >
gro (46%)
(40%)
(35%)
¢ (29%)
"y (23%)
S (17%)
.t g % 0.76 M 0
= seedlings (8%) (12%)
- i 35 1%) (2%) 5%)
e
e — < . dl 3 2012 13 14 15 16 17 18 19 20 21 22 23
Conventional el bl o Note: Figures in parentheses indicate the percentage of total seedlings. 23
varieties "Hite Trees" Source: Forestry Agency internal documents. '




BenefitsCompaniessain fromSustainableForest Management Activitie

1. Enhanced Employee Awareness and Strengthened Engagement

A Deepening understanding through hanrds experience, enabling employees to
seamlesslarticulate their insights

A Fostering a sense of pride in the company through social contribution activities
A Provides opportunities to enhance communication among employees and with

customers

2. Benefits for Corporate Branding and Public Relations
A Leading to enhanced corporate imageationand increased product sales
A Gaining trust from customers and society as part of CSR activities
A Increased likelihood of media coverage

3. BuildingRelationships withLocal Communities andMunicipalities

A Contributes todealing withlocal challenges anpuildstrust with municipalities,
Forest Owners' Cooperatives, etc.

A Strengthening ties with local residents and consumers through commumityed
activities
4. Environmental Benefits and Sense of Accomplishment

A Understanding and satisfaction with timeultiple functions of forestswater
recharge landslide preventior/, h absorption,biodiversity conservation, etc.
and a sense of satisfacti@amd accomplishment

1.2 Forest Management Activities
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Tolncrease theNumber of Participating Companies

1. Improving Systems and Enhancing Support
Simplifying and clarifying support systems provided by lacdhational governmerg

Increasing flexibility in the duration and administrative proceduredevelopment agreementésetting short to medium
term timeframesto align with corporate logic)

Establishment of consultation services connecting companies wishing to engage in forest management activities with local
governments, forest owners, etc.

2. Creating Opportunities for Participation
Events and introductory support measures that encourage participati@wide range of people
Providing flexible options tailored to regional and corporate scales
Mechanisms enabling participation by small businesses and joint participation by multiple compa

3. Establishing and Visualizing Activity Evaluation Metrics
Publicmetrics and recognition programs
Clear quantification ofvater resource rechargeffects
Establishingnechanisms for easy external explanation

This document
focuses on this
topic

4. Strengthening Public Relations and Education
Visualizing the significance and functions of forest activit\eg€gr recharge capacitgnd/ h sequestation)
Communicating messages thaddress the issue 6¥Why protect forests?" to consumers
Providinginformationthat helps management and employees understand the importance of these activities

25
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Promoting Forest ManagementActivities

Healthy forests where multiple
functions are fully realized

wHigh carbon dioxide absorption capacity

wAbsorbs rainwater, replenishggsoundwater,
slows runoff, and mitigatesunoff
wReducesslope failures
Reinforcement networlandanchoring
effects provided by tree root systems
wPrevent soilerosion
Prevent surface soil erosion astteam
turbidity
wStable supply of forest products like timber
and mushrooms

2 Riie
.
il Weeding PrintiE/‘
:

Sustainable forest management

through drcular utilization

w I NBSad o00dziv M | 3
Achieving a balanced cycle of utilizatior}

wProper management practicdgke
reforestation/planting/replanting and
weedingsupport this cycle

wWhen planted forests reach maturity,
| F NSadAy3 T wST?2
after harvesting to rejuvenate the
forest is important

Promote forest management
activities by companies and other
entities

wFurther promote forest management
activitiesthroughdiverseorganizations
includingcompanies (ot just public
entities)

wGrowing demand forobustindicators
that allow companies to demonstrate
the effects ofsustainabldorest
management initiatives

wPresenting aimple quantitative
evaluation method forwater recharge
capacitythat can be used even by nen
experts
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Reference Information

1. Forest, Corporate Guidebook 4. National Council for the Promotion of Forest

This guidebook introduces methods and Management (a council comprising various
case studies connecting forests and businesses. companies and organizations)

This council expands the network of companies and
organizations working toward SDGs and carbon

2. Forest Navi Net neutrality through forest management,
This information site features "Forest Management © while also facilitating concrete forest
Coordinators" who serve as consultation points for management activities by each compan)
companies wishing to initiate forest management, and organization.

regional consultation points, and case studies.

3. Forest, ACT Challenge (Recognition Program) 5. Forest Management Utilizing National Fores;
This recognition system aims to inform the public 0 This system enables companies and
about the initiatives and value of companies and organizations to utilize National
other entities contributing to carbon neutrality and Forests through agreements and
biodiversity conservation through forest management the sharedrevenue forest system.
activities, thereby encouraging further corporate challenges.
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1.3 Global Trend€oncermng Water

A Global momentum is building for companies to disclose
Informationto investors, such as throughe TNFD.

AThe VWB method for quantifying Volumetric Water Benefit
(VWB) has been established as a standard.

AWe Pcus on and utilize the "Curve Number Method," one of
the indicators used in VWB.



Corporate Responsibility for Water Resources and the
Push for International Rules

1. Emerging Carporate Responsibikis and Perceptions:Regarding/Water-Resources
Water resources are essential for social and industrial activities, and companies are expected to fulfill
responsibilities associated with their use. In recent years, the focus has shifted beyond mere water conservation to
emphasizing théntrinsicattitude of companies contributing to the sustainabilityvediter resources within local
communities and entire river basins

1. Recognition of

2. From CSRo Business Strategy
Initiatives like "wateresource conservation" and "environmental education," previously conducted as part of
social contribution activitieSqSIR are now positioned astrategic issues directly linked to corporate value and
business continuityParticularly, Water Positiv€"replenishing more water than consumed") avhter -
Stewardship("collaboration with stakeholders across entire watersheds") are gaining prominence, influencing 2. Ir_ltegratlon Into
corporate reputation and investment decisions. Business Strategy

Corporate Responsibility

3. Globalization-and/nvestor Demands
Companies with international supply chains face varying national regulations and regional water resource
challenges, necessitatimpmmon evaluation standards anegéporting frameworks. Furthermore, the expansion of 3. Investor Demands
ESG investing is accelerating investor demands for transparency regarding water risks and watersresource

management.
4. Establishingnternational Common.Rules 4. Development of
In response to these trends, international certification and reporting systems likalliaece for Water Common Rules

StewardshifAWS andCDPWater Securityhave been established globalkurthermore, frameworks such as the
Task Force on Naturelated Financial DisclosureBNFD are advancing efforts taeequire companies to disclose
water-related information and assess water risk€onsequently, what were once voluntary corporate initiatives
are evolving into effortfased on internationallyrecognized and agreed upacommon rules and standards

1.3 Global Trend€oncerningVater
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VWB(Volumetric Water Benefit)s

VWB(Volumetric Water Benefitvas developedas part of the international rukenaking process.
Volumetric Water BenefifVWB is based on guidance published by the World Resources InstR$ (n 2019.

It has also been adopted in tidbSGuide created by th€EO Water Mandatand is now thale factostandard in
Water Stewardship

The Water Stewardship Process UsitwyB
1. Understand the basin's situation and identify shared water challenges with stakeholders (partners).

2. Develop a Water Stewardshig/§ action plan and determine VWB allocation with partners.
3. Collect necessary data and calculate the VWB.

World Resources Institute Reporjugust 2019 CEO Water Mandat&larch 2021
AQuantitativeWater Effect VWEalculation
Method for WaterStewardship APublished a guide specifying the calculation
AVolumetric Water Benefit(WB)Calculation method for quantitative effects usinyature-
Method Specified based Solutiond\bS.
worto AFor water, VWBs adopted.
Resounces umnocr) Quantés @ oo 0MpPa3
Benefit Accounting of Nature-Based Beverage Manufacturers
Solutions for Watersheds DIAGEO, PEPSIEM@,
Guide
ITCompanies
4 Microsoft, Apple,
CONTENTS Google, METAetc.
\'f!lumetricwa].ErlJenems(Vl\ﬁ.st]atellte-.-r.ltutxla EXECULIVE SUMMAY ... voeeee e ] s \gd “?{E‘_‘“}Eﬁﬁ éﬁ!}{g\tﬂ{s& C“ DANONE  LimnoTech (Y

Ahbreviations ... oo Bl
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Features oiVWB

VWB evaluatethe difference between the presencand absence of water conservation activitidsy companies and
other entities. All indicators are strictly formulated as differences. The mere existence of forests is not thendirect

of evaluation.

However, as a prerequisite for the project, confirmation is made that conditions exist for forest maintenance, such as
the prevention of loggingh some cases

Among the indicators prepared for VWB, the following five relate to forests:

. <Evaluation Procedure UsingwB>
n A-1- Curve Number Methad 1. Understand the basin's situation and identify shared water challenges with stakeholders (partners).

0 A-4: Catchment/Infiltration Method 2. Develop aVater Stewardshiwg action plan and determine VWB allocation with partners.
' 3. Collect necessary data and calculate VWB.
D £k [MUngy RECUBI6L Ekiee VWBIndicators and Calculation Methods
(Water Collection Method) Recommended VWdicators and their calculation methods are presented for each type of WS activity.

0 A7 Replenishment Method Given the wide range & Sactivities, the following approaches may be considered:
' If another reliable and wetlocumented method is available, its use is also acceptable.

N A-8: Hydrograph Method . Use simple estimates for earfyage project evaluations and cdsenefit analyses.
When reporting on an organizatiorVgSactivities, use more detailed and complex estimates or

. measurements.
In this document
"A-1: Curve Number Method Considerations for UsingyWB
. Clearly define and report the following five points:
IS adopted. 1. Scope oVWB
*Details of the Curve Number Method and 2. Social, economic, and environmental benefits derived fkOmB
the reasons for its adoption are explained 3. The base year for calculating VWB and subsequent plans
in Slides 45 and 46. 4. Maintenance costs during the operational period and the plan for securing necessary funds and

resources
1.3Global TrenonncernlngNater 5. Purpose oVWBUse and Water Quality Standards Meeting Regional or International Standardso L



. Land conservation Avoided runoff
Recommended VWB e
restoration Land cover restoration Reduced runoff

‘ . Reduced withdrawal or Withdrawal method or
Agricultural water demand reduction measures ) .
reduced consumption Consumption method
M t h d f t h M t Operational efficiency measures
etnoasior tne vios
Water supply Reduced withdrawal Withdrawal method
C O m m O n I reliability Consumer use efficiency measures
y Water reuse
I m p I e m e nte d WS New water supply for crop irrigation Volume provided Volume Provided method A-3
Rainwater harvesting Increased recharge Capture and Infiltration method =~ A-4

ACt I V I t I e S Access to drinking water supply Volume provided Volume Provided method A-3

Agricultural pest .management prgctices (BMPs) related Reduced runoff Curve Number method A
to conservation tillage, laser leveling, cover crops
‘- . ; Stormwater management Volume captured Runoff Reduction method A5
Practitioners may select different levels of R
. . Constructed wetland treatment systems
estimation or measurement for VWB Volume treated Volume Treated method A6

. . . . Wastewater treatment plants
assessments depending on their objectives

Wetland protection Maintained recharge
Recharge method A7
. Wetland restoration and creation Increased recharge
The CaICUIatlon methOdS presented are nOt Legal transactions to keep water in-stream Reduced withdrawal Withdrawal method A-2
A i i Aquatic habitat
exhaustive, and alternative simpler or more st i stream bt remoal ) —
: Improved flow regime Hydrograph metho A-8
complex approaches may also be appropria Do recperaion i ’ R
Floodplain inundation / reestablish hydrologic Varies based on objectives  See Appendix A7 A7

connection

Reig et al. (2019), Table G.3.3apanese translation
https://www.wri.org/publication/volumetricwater- \?Jgfgrtr?wr;%i%irr?;wtmWatergwemanceand public .1 as the water stewardship activties they support AS

benefitaccounting
Catalytic activities HGIINES that L O g i Same as the water stewardship activities they support A-10
stewardship outcomes

1 . 3 G |Oba| Tre N dgo ncern | N g/vater Sources: WRI, Valuing Nature, LimnoTech, and Quantis. 32
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https://www.wri.org/publication/volumetric-water-benefit-accounting
https://www.wri.org/publication/volumetric-water-benefit-accounting
https://www.wri.org/publication/volumetric-water-benefit-accounting
https://www.wri.org/publication/volumetric-water-benefit-accounting
https://www.wri.org/publication/volumetric-water-benefit-accounting
https://www.wri.org/publication/volumetric-water-benefit-accounting

1.4 Whatls theVWRR?

AWnhat exactly ighe "Volume ofWater Resource Rechatrtfe

At focuses on "quantity" rather than "function”

A The objective is to support forest management activities by
companies and other stakeholders through the quantitative
evaluation of the VWRR from forest land.



What to Quantify

glossary at the end
Initiatives such a¥NFD*equire companies to quantitatively assess their dependence on and impacts
(pressurespn natural capital, and disclose their actions (investments, management, etc.) to conserve and
restore natural capital. Forestater resource recharge capacigpresensone of the ecosystem services
provided bynatural capital. Based on the principle that quantifying the extent of these functions provided

by forests is crucial, this documentroduces a new metricthe "Volume of Water Resource Recharge* N5
(VWRR) as one indicator for this ecosystem service.

VWRRefers to the volume of water that serves as a source of groundvaitpporting loal livelihoodsand
industrial activities. To secure this volume, the most critical step is to protect the\Mdid Rthe large
droplet in the center of the right diagram). To achieve this, maintaihemjthyforests is vital to prevent
their loss due to wind and water disasters or weathelated damage, thereby sustaining "forest soil,"
which plays a central role in theater recharge capacityl his evaluation method aims to quantitatively

assess the volume of groundwater conserved through the healthy maintenariceest landand soll
conservation.

| ThelJWRR thiat |
| heallthy/forests)
\\  exercise

Note that while this evaluation method can calculate changes iNMihRRbefore and afterforest
management activities like thinning, such changes represent a relatively small amount (the small drople
the upper right of the diagram) compared to the tol¥VVRRlarge central droplet). Therefore, evaluating
the effectiveness offorest management is not the intended purpose of this evaluation method.

Forests nurture water while also being consumers of it. In neglected, overcrowded forests, Overcrowded forest areas thatare not
evapotranspiratioti becomes excessiveausingyWRRo decline. Achieving appropriaferestdensity ;“nggizgmm;:a
through thinning and other measures can suppress evapotranspifatiod compensate for thdecline in decrease in tha/WRR

VWRRTo maintaira stable VWRRt is crucial tanaintain forestsat appropriate densies.
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Conceptof VWRR

The term Yolume of Water Resource Recharje(VWRR s unique to this document. lionceptis as follows.

TheVWRRSs the volume of water thatontributes to groundwater recharge

and baseflowwithin a forested watershed.

- The influence of topography
and geologyare significant.

. TheVWRRcorrespondsonceptuallyto "Groundwater
rechargé in the diagram on the right. Water is first stored i
forest soil and graduallgontributes tobaseflowt over time.

. The time required for this process varies depending on

1.4What is theVWRR?

geology and topography. Both the water that ultimately flows
into rivers as baseflow (river water) and the groundwater
stored within thesubsurfacebefore runoff becomeavailable
asausable resource.

. Other precipitationpathwaysinclude"direct runoff'* and
"evapotranspiratioti*. The amount of direct runoff is

primarily influenced by topography and geology. The amount
of evapotranspiration is moreesponsiveo the type of forest
cover the amount of foliage, and meteorological conditions.

. TheVWRRSs determined by the combined effects of all factors
(topography, geology, vegetation, and weather). Water that
does not directly flow out or evaporate is stored in the soil.

*See glossary ahe end

Evaporation

Soil storage

Interception
Evaporation

Forest floor
evaporation

Groundwater
recharge

\
Significanty influenced by
vegetation and weather

2 Evapotranspiratio

Influenced by topography,
- geology, vegetation,

and weather

Time |3
- Baseflow

\4
35100
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Formula for theVWRR

Based ora water balance equation composed of the following
combinationswe cancalculateVWRRby subtracting surface runoff plus
evapotranspiration from incident precipitation

Baseflow

Baseflow=VWRR = \VWRR

= Precipitation- (Surface Runoff Evapotranspiration* )

Chapter 2: Direct Runoft Cha_pter - Evapptransplratlon .
= Interception Evaporation®™ Transpiration

Direct
Components that
Use the Curve runoff  rapidly run off
Number method to after rainfall
determine direct Use an evapotranspiration
runoff. model

*This model does not
considerevaporation from

1.4What is theVWRR? the forest floor.




Additional
/The Distribution Process of Precipitation and Its Contributing Factors

For Professmnals

The process by which precipitation is distributed is detailed
in the right flow.
River flow consists of direct rundBurface and subsurface)

: Time Elapsed Previous
and baseflow. Surface runoff is, as the name suggests, Precipitationevent
rainwaterthat flows rapidly intosstreams andiversoverland

prec itation
——S events
or in shallow soil layersvhile baseflow is the slow outflow process, with :

only minorcontributionsfrom the current event and imostly comprised as Flow rate

prior precipitation stored in the soil or weathered bedro€kurthermore, the 4

influence ofvegetation and meteorology on the direct runoff process is .

small;geology andopography are the two primary factors involved. Direct ru_nOff + Baseflow
Evapotranspiration consists of three components: canopy interception Factors involvedGeology topograp

evaporation (wateand snowtrapped and evaporated by the canopy), and i
evaporation and transpiration from the forest floor. Transpiration follows a Evapotran Spll‘atIO I
pathway via "soil storage" because water that has infiltrated the soil is o |
absorbed by roots. The main influencing factors are vegetation and c
meteoro|og§//_ ’ ] Vegetation Meteorology Interception : g )
VWRRSs the remaining water volume after subtracting transpiration . evaporatlon 1 o %
absorbed by roots from the soil storage volume. Quantif{ilgRRnvolves Evaporation th I 3o
subtracting runoff and evapotranspiration fropnecipitation Consequently, Forest floor € NeRe)
all factors- geology, topography, vegetation, and meteorologyre evaporation sphere : g 2
involved. | 8 Q
o 1 22
*The term "water resource storage capacity" quantifies the water I 8
resourcerechargefunction. It refers to the potential (maximum) i o)
amount that forest soils or ground layers can temporarily hold : o
essentially the size of theucket ®)
In the distribution flow diagram on the right, the term "soil storage VWRR ) : 8
capacity is used instead of "water resource storage capgdo@igause aClors Invoived: 1 %
the intent is to indicate the actual volume of water stored within the Geolo ytopography, vegetation met ology 1 (%))
soil, not the size of thbucket Groundwater :

Soilstorage

recharge
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Additional
Notes

—

For Professionals Et: 7k Sei il SRR 7

Comparison with Other Cases

In this document, all water remaining after subtracting direct runoff and WER. HROURA. FGAEAE
evapotranspiration from precipitation is considergdlVRR '
In the water balance equation, the®nstitutes thefollowingmetric, which isa
definition unique to this document.

VWRR= Precipitation- (Direct Runoff+ Evapotranspiratior)

Yamanashi Prefecture has published tiYamanashi Water Policy Visipwhich
includes the prefectur& own water balance analysis. The composition of the watel
balance presented by the prefecture is as shown in the figure on the right, and it
differsfrom the equation above.

The 'tirect runoff' defined in this document corresponds to the sum of all
surface runoff and all or part of the intermediate runoff in Yamanashi Prefecture.

For items other thamvapotranspiration various approaches, classificatiecthemes, _
and terminolodesexist in reality, no standardized classification has been 2011 Estimated Values

established even among experts. = Unit: 10 m¥/year
Precipitation 11,668

|: Evapotranspiration 2,687 (23%)
Water Resources 8,981(77%)
— Surface Runoff  683( 6%)
Ground Water  8,298(71%) A
Interm. Runoff 3,753(32%) v
Recharge 4,545(39%)

mREmELr,

Judging fronthe percentages withithis balance,
"direct runoff' defined in this document corresponds
to the followingcomponents outlinedn Yamanashi
Prefecture: the sum of all surface runoff and all or par
of the intermediate runoff.

Yamanashi Water ':
Policy Vision

1.4What is theVWRR? Tone 2013 23 1)



https://www.pref.yamanashi.jp/shizen/water_vision.html
https://www.pref.yamanashi.jp/shizen/water_vision.html
https://www.pref.yamanashi.jp/shizen/water_vision.html

2. Direct Runoff from
Forest Land

*Note: In the methodology presented in this document, forest information is not considered in
Chapter 2: Calculation of Runoff Volume. Howefgest gand data is used in the calculation of
evapotranspiration volume covered in Chapter 3. Recognizing that this methodology evaluates
water runoff processes based on differences in the physical characteristics (gaatbgy
geomorphology of forest land assuming the forest groperly managed and maintaingthe term 39
"forest land is used instead of "forest" in Chapter 2 and subsequent chapters.






























































































































































































































