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SUMMARY

For sustainable use of forest resources and to improve various environmental
services provided by forests, the development of forest resources accounting system
which integrates economic and environmental functions of forest, is needed.

Under these background and objectives, some developed countries adopted green
accounting system including economic value of forests, but most countries including
the republic of Korea have not yet adopted the environmental value of forests to the
national accounting system. Most of the studies in forest accounting have been done
by UN and european countries.

In general, the accounting systems collect and monitor the standardized data of
forest resources and relate them to forest management factors. The system can be
applied to the aim of sustainable forest management, sustainable use, resource
security, and rural development, etc.

The objective of this study is to develop the evaluation model for economic and
environmental functions of forest based on GIS computerized system. The forest
functions included in this system are wood production, carbon sequestration, water
conservation, and recreation function of forest. The accounting model evaluate
physical and monetary values of these functions with a balance sheet of stock and
flow of each function. The developed models can be used in the decision making
process for sustainable forest management.

The results of the study are as follows, the accounting systems of wood
production and carbon sequestration functions can be calculated from the national
forest inventories statistics such as standing timber stock by forest types and ages.
The monetary accounting was calculated by multiplying unit price of wood and
carbon.

Water conservation account also consists of physical and monetary part. Physical

account 1s based on preliminary researches that forest water conservation function



of representative 59 national reservoirs considered the volume of water kept in
reservoir. We extracted independent variables of natural environmental causes —
height of trees and extension length of waterway — and reexamined the model by
multiple linear regression analysis. Contingent valuation method was used for
monetary account that forest water conservation value considered of amount of
money of willingness to pay presumed 27,607(Vmonth) per household on the price
level of 2005 and calculated 979(Vton) per unit price on water conservation area of
forest in this study.

In recreational account, this research set the number of annual visitors as a
physical account and the consumer's surplus from travel cost as a monetary
account on thirty three natural recreational forests all over the nation. Then, we
derived functional formulas between site characteristics and two kinds of
recreational accounts. As a result, forest recreational account is affected by area of
convenient facilities, average age of trees, rate of coniferous trees, rate of natural
forests, number of public transportations, and so on.

The objective is to develop an assessment system of forest resource accounting,
such as a timber production, carbon fixation, and watershed conservation, which
will be used as supporting tool of decision making for forest manager.

A spatial information sharing and publishing system was developed in alliance
with a GIS software so that users could manage spatial information effectively. It
can be possible to share forest resource accounting information on the web and to
print the result by users at distance. This system will be used to construct the
forest resource accounting database, once the values of each forest service are
determined by each valuation method.

From this study, four main economic and environment forest values can be
evaluated by forest types, region, and ownership and the calculated value of forest
can be used for decision making for SFM from the maximization of economic and

environmental value of forests.
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Available for
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Changes due to economic activities

Afforestation

Deforestation

Other changes

Natural colonization

Natural regression
Other

Changes in classification

Closing area
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X 2. Forest asset accounts: value of wooded land (million national monetary units)

Forest and other wooded land

Not available
for wood Total
supply

Available for
wood supply

Opening area

Changes due to economic activities

Afforestation

Deforestation

Other changes

Natural colonization

Natural regression

Other

Changes in classification

Revaluation

Closing area

* Changes due to economic activity(ZF A5 w}E& W3}): A2 9 (afforestation),
At & ot A HA ] W3} w4 ToZef A8 (deforestation).

* Other changes(7]E} ¥ 3}): 1% Ql Q1o = 1% Abglw o] Wistg 2 Z9 4|
& A (colonization) o] €3+ o)} B H (regression)ol] o8k WA 74 7]EF 243
Al o s}

* Changes in classification(#F<2] WH3}): HA FFo] 73 23 (Available for
wood supply)® 7Fs3tA %-& Al (Not available for wood supply) 7Fe] #5F W
stm F(+H) @2 IYPoz g "4 F7FE 5(-)9 2 A== Qg WA
s e

« Revaluation(A337}): 3717138 27]9} @7]e] 7px1xo] = Q15 W7ol W),

_16_



3 3. Forest asset accounts: volume of standing timber (1000m3)

Forest and other wooded land

Available Not available Sftandmg
timber on | Total
for wood for wood Total
other land
supply supply
Opening stocks
Gross increment(natural
growth)

Total removals(fillings that
are removed in this period,
regardless of when felling
took place)

Other changes

Changes in classification
Closing area

3 4. Forest asset accounts: value of standing timber (million national monetary

units)

Forest and other wooded land

Available Not available S.tandmg
timber on | Total
for wood for wood Total
other land
supply supply
Opening stocks
Gross increment(natural
growth)

Total removals(felling that
are removed in this period,
regardless of when felling
took place)

Other changes

Changes in classification
Revaluation

Closing area

* Gross annual increment(47F & F7FF): B7F 7|3F §Qke] AAA JESIHE
Removals(A AE): H7F 717F Ulol] 2Alst Hajgko|u} x7] dhAlEFe ofyd,
Other changes(71E} W3}8}): Q&9 A Ao} AAHA Lo AS =
AAREOIL AAE A & el Fol =

|3F Feke]l EX| H-7e] ®iste gk 95

H
o A% F7h ()9 ge A2 A i,

*

*

N

% Changes in classification(#=F<¢ W3}):
o] Hriwsl F(+)9 @2
Revaluation( A3 7h): 713F 27]1efF w7]o] 7}x| o] Wgt= Q1 AH 7} 714,

*
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Aol BAAN TS AP AFAH JFow we U B4 2 594
AQ oz Aot Bt B ake] Fhse A HAY
B te] B E Adon TRea A4S AL vk SeluetelE 4
YA Y ol F 19604t BRE Tl AU FAH L A% SHS et B4

F AREAAGE A4 o3 vk Tl 4y AL FAHCR aTstm Y

QL
_E
o
o,
o
r>f
o
rlo

ojf

i

AYYE B TgSE 0wy AT EANAE 25 9
BAE AgelA Ase Ase wa, FU FAFE - FFA 2 1A

FAste] kxS Agstete AR it 299 Aglo]l AlFets HA B A
MU 27F A7 Al 7HAE 19999 7l $5,795F 22 HtE Ao, ofF HA7}
9507 A skE JHAE 2,370/ 2R Fd, ©a T AEAN 2 FATEA] 3,200 2
Hrop 23 #e Ax 2 #7715 QA 0 (Norman 5, 2001). Hassan(2002)S South Africad]
ARALAAG S A s Q] FA-A 7hA 7 AA AR 9] 28%, HIEA]
= 7FA7F 41%, AARAM W ATAATE 31%E AAH kAT -Eueke] B 9o A
Aol w2 7hA 9] S7HEDE AT 2006 EAE G2 9,3589 Ao 9

TN 32 1,568% 9] 29.6% 5 AFAsto] 7P BATH(AEH A, 2007). & 5= A

r+

E 5 HA EYA AR A o —Ads

Million selid cubic metres, over 7em diameter. over bark

£
=
<
] 3
g s =
£ = ]
= =
= E w 2 = 3 z
= = g :; Z £ ., = £
2 = g 3 g B 2 2
¥ & = = <] 2 = 5 = i = =
£ £ g = £ 2 3 B E g S ]
£ & = = (o] & = z O & = =
‘Opemng stock 31.12.1990 17843 00 18244 15015 3229 18244 373 53 62.6 1887.0
Natural growth 3522 360.1 2798 803 360.1 81 23 104 3705
Fellings -215.2 -935.9 -271.1 271.1
Harvested timber -201.5 -452 -246.7 246.7
Saw logs -102.0 -39 - 1079 - 1079
Pulp wood -91.7 235 1152 -1152
Fuel wood -78 -138 -236 -236
Timber left 1n the forest -13.7 -10.7 -244 =244
Felling residuals -13.7 -10.7 -244 -24.4
Other tmber
Changes in classification -79 -17 -96 T 1.7 a6 0.0
Closing stocks 31.12.1995 15582 345.6 19038 733 9.3 826 19864

Source: Statistics Finland.

Z+5: UN et., al. (2003)
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Rl 2ATb BA AAE 2] A FAARE A 2Tk 7]
271%E B4 2 A AFS st 3ol oS =tk
et B el A IPCCH wEAA A agstE Hr7F 9 RUEHT 7]

W oEe U R MEDES AAdsa RYEY e el "Basit

Ao dAaAA LYY S oy vk AHEALAGANA Fas AN AHL
o WENAAN(3.3% D 3.4%)dA AAsE L3 F5

do Zbare Ao 2Vt F4 9 wEe] did B4 2 RUH A

Q3= gtk wEkA SEEA 5 71E9 SAALAAAAN GREAE SaAHe 7%
wstger Bl wEAGAM A aFstE RUEHY 2 A7 st3e] AdE davt

o]
PR

Forest land
Available for wood Not available for Total tree biomass
supply wood supply
Coni- | Broad Total Coni- | Broad Total Above | Belowg Total
fers | leaved fers | leaved ground | round

Opening stocks
Natural growth
Fellings
Changes in land
classification
Other changes
Closing stocks

F: ¥ (standing timber)d] &3} Y3},

Z}5: UN et al,, 2003, Table 8.20, p.357
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2%
AL A AT A 3

=k 7,007tC2
2001~2003d 163w wm3o] 7+4

2006).

o
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NI

2A9 BelARS Hgow
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=

=i}
14 had H

JolA 1992d vl =9
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: qe 7k (e )
19874 1990 19924 19954 2000 20034 2005
FH7FA(A) 176,560 233,700 276,100 346,110 499,510 588,813 659,066
A4 ZA2HB) 6,921 7,314 8,252 9,798 17,268 31,972 30,471
(A/B) : Hl 25.5 32.0 33.5 35.3 28.9 18.4 21.6
= FA2HO) 1,111,977 | 1,787,968 | 2,456,966 | 3,773,498 | 5,170,966 | 7,213,459 | 8,066,219
(A/C) * % 16.7 13.6 12.0 10.0 9.7 8.2 8.2
D S S 30,400 83,660 79,318 99,300 132.990 140,978 175,456
@ 2HAF7E - - - 41,230 48,270 49,039 60,487
3) EARS-Z=ulX
® iiwg 37 34,730 45,950 57,630 64,000 100,560 109,774 124,348
[s)
a4 ALE- 7] 8F <
® il ks 3,080 4,090 14,664 16,630 26,360 40,243 40,462
[s)
® 71437 S 45,790 47,780 83,797 72,280 135,350 132,438 134,276
® A “6°k7] 5 59,970 42,660 35,480 44,880 48,300 110,329 116,285
O Al
@ 7115 SEH 2,590 9,560 5211 7,790 7,680 6,012 7,752
[s}
Am: Sgake vete)
2) At TEkele] Ao w2 AHe] Folv)s Hrbe FUTY, AEATIE, BEAMGERXA], BARS-WA], U713
g, TS, SMEERT 5 7T/ Vo YR e, £ Ao SAAAAY AfyEs B 35 F U8
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3% 32. Data for Forest Resource Accounting Assessment

Data Type Data Name(Producted Year) Scale Source
Digital Topographical Map(2000) 1/25,000  ational Geographic
Information Institute
Spatial .. .
Data Digital Forest Type Map(1996) 1/25,000 Korea Forest Service
Digital Compartment Map 1/25.000 Seoul National University
of SNU Nambu Forest(2000) ’ Forest
Forest—description of SNU Nambu _ Seoul National University
Forest(1992, 2002) Forest
Statistical Yearbook of Forestry .
‘ (1990~2000) - Korea Forest Service
Attribute
Data

Hydrologic Statistical Data of Su—eo
Dam(1990~2000)

Water Supply Data of Su—eo Dam
(2000)

Korea Water Resources
Corporation

Korea Water Resources
Corporation

* SNU : Seoul National University.
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0

7F&H A 5E ESRIC ArcSDE 9.08 E3 #2]¥+= ORACLE 9i Table Spaceel] A%
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skl ot
2 Legend
Digital __ Creating
Topographical Map | >\ Digltal Hevation Map Oigital Elevation Map O st
____________________ T @ End
O Process
Flow Oirection Map |5 [ Dpata
i =—> Data Creating Flow
Flow Acoumulation Flow Accumulation |1 --> Data Using Flow
M=o H —»  Process Flow
Setting Pour Point and Watershed Boundary |_
Analyzing Watershed Map H
_____________________ :
1
Hydrologic Statistical :_:,( Crea >_> frgissdariied
OData of Su-eo Dam : Relationship ‘Attribute data
H
Water Supply Oata | !
of Su-eo Dam
Digital Forest Type , Clipped Digital Forest
Map j->((Ciomino Sucy Area using Type Mep
Digital Compartment Me:_: Clipped Digital
of SNU Nambu Forest Compartment Map [ Croa Digital Compartment
B> A Momlp Map Integrated with
Forest-description |! Forest-description
of SNU Nambu Forest |-
(Compartment 13~19)
Statistical Yearbook | _. Summarizing Summarizad Timber
of Forestry > Timber Price Price Teble by
| Year and Forest Type
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e Al (2)=(1)

FA : Forest Accounting

¢i - Conversion Coefficient(Weight)
A; © Accounting

/=1(Timber), 2(Carbon), 3(Water)

A R, AR FANL = 1968WRE 10dntth 2
AL, Folie] FaE AR et AR A o] IPEADE = 19709 ] o] F5H vid A

A3E BHusta ok A, ol Rie] A F T H AR E 20000 ol 2 E o] 2000
]

Q
—— —— —

Annual Mean Annual Mean Annual Mean Net Annual Mean Annual Mean Water Annual Mean
Stocking Stumpage Price Carbon Absorption Carbon Price Supplied by Forest Water Price

1 1 [
_______ [ —— pIy | e

v v v
Analyzing Analyzing
Timber Accounting Carbon Accounting Water Accounting

Applying Conversion Factor
Water Accounting

Applying Conversion Factor Applying Conversion Factor
for Timber Accounting Carbon Accounting

Timber Accounting Carbon Accounting Water Accounting

@yzing Total Forest Resources Accou@

12

Total Forest Resources Accounting
v

O
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dztel A9 JEFAFS AE, YPEAARZEE 19900 FE 20009744 ]
A} Foldle] FAYFTFHE AE7F 20009 P3PS wed s}

al 7] wiitel e AA RS 2000d AEE o] S8l

D =4 AR

SAAG S A AT AEFAZA ARG S FAl 7 45 HAS W
ate] AbEslTh. flEe] 7HAS AlFAA AdEE A5 7HAd §iE AT 2bA] s}
T 457 9&00.30) 2 2A4E(0.85)S H&at] AT (2)-(2)).

A :w 2. M ﬁ) e e 2] (2) = (2)
7 =1
A; ¢ Timber Accounting
CR : Component Ratio of Stumpage Price in Timber Price(CR = 0.30)
U : Utilization Percent(U = 0.85)
MS; © Annual Mean Stocking
P; @ Timber Price
/=1(Hardwood), 2(Softwood)

2 FEste 3 AR AEFH s AAns(HEs 047, 295 80)
S Fato] F7iutolemj A ££Z7}2E(NGSB @ Net Growth of Stem Biomass)S 31

oh. NGSBoll 713 of A vhol vl ] &(H95 : 1.29, 85 : 1.22) 3} A 43¢
o) 214 o] Q)2 : 1.4
Fhge THAL, BRABAA 058 T £ BREFIS HEFAL.

ST (2)-(3)).

T 1.28, S5

gao] M7 = gaA gl A E s g HAE A

Oko
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HAdddrbon Xy, stem,/abovegrouthay.abovegrouth,/full Ghverdry
=1

j:

Az ¢ Carbon Accounting
¢ ¢ Carbon Conversion Coeffcient
Prarson - Carbon Price
I stem/abovegrowtn - Ratio of Stem to Abovegrowth Biomass
I abovegrowsh/euyl - Ratio of Abovegrowth to Full Biomass
Gijoverary - Overdry Specific Gravity
MS; © Annual Mean Stocking
G Coefficient(C; = 0.688, C»> = 0.388)
j=1(Hardwood), 2(Softwood)

WY FAATE 59 AR AAE F9AA FEH FEHE FA4Ae ol

Fe solstn 1 ol §F F WY JloFS FAT BhE, FAG sl £249 o]

A B ater forestmaturalinfolw JII/_\J' (2)_(4)

Az Water Accounting
Puater © Water Price(Pyaer = W87.81/ton)
Iforest + AfoL‘S/AWﬂ[(‘I"S/](‘d (Aforcs[ : Forest Area, Awaershea © Watershed Area)

Inatural inflow * Q]and 1'11f[ouf/ Q[ota/ inflow
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3t 64. Result of Timber Accounting Assessment

Item Total Softwood Hardwood
Stocking(m’) in 1992 153,313.70 9,044.30 144,269.40
Stocking(m’) in 2002 219,008.00 19,967.73 199,040.27
Annual Mean Stocking(m'/yr) 6,569 1,092 5,477
Stumpage Price(Vm') - 25,970 22,630
Timber

151 million 28 million 123 million
Accounting(won/yr)
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3 65. Result of Carbon Accounting Assessment

Item Total Softwood Hardwood
Stocking(m') in 1992 153,313.70 9,044.30 144,269.40
Stocking(m') in 2002 219,008.00 19,967.73 199,040.27
Annual Mean Stocking(m’/yr) 6,569 1,092 5,477
Carbon Conversion _ 0.388 0.688
Coefficient(tC/m’)

Annual Mean Carbon(tC/yr) - 424 3,768
Carbon Price($/tC) - 50 50
Carbon Accounting($/yr) 209,600 21,200 188,400
Carbon
Accounting(won/yr) 272 million 27 million 245 million
(Money Rate : 1,300won/$)
3) A7

2000 @A Fojriell A Fgrlet FEAHE FFF FALFS A7 7657 ET} 5,6
00RbE o2 F 6,370%kE otk Folsl 79 o Atd 2 BEAR B AT
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FRoR FUHAYT F KUY F AW D EAZTE 499 45U a0,
803 ellem, Al FAHA T ko] AAshe AAHUAR &L 0.905 2 AFEE A
o ARE WP FolP M FFH FAA Sl AAFYFH AFALY]
2 4 gste] A AP FAATF JIFS FHSY, 4,6008E o|lrh A7 A
dol SR Tl £ FFA B 87.819% FohW, Ay FRAS 7]
o 7FAI7F AZF 409 6,5007F91 o2 FAEJTHIE 66).
3 66. Result of Water Accounting Assessment

Item Value
Total Water Supply in 2000(ton/yr) 63,709,022
Annual Inflow Ratio from Lands 0.803
Forest Area Ratio 0.905
Annual Forest Water Supply(ton/yr) 46,298,301
Water Price(Vton) 87.81

Water Accounting(won/yr) 4,065 million

9 ARAAAR B}

AT ER 2 AL ol 88 AR A AR trEY] hid AS

I, AA AA A= oF 489 Yo%,
o2 Z+7F 4099, 49 9,000%HY, 29 7,200%
o2 YEeRgtH(Table 5).
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3 Ao Yl FEE BEo] A 7]5S 235t Ador dotEdn. ol §-9
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AAE AA s I 2 HlFS A G YAk 2B A BAaAIH ] 49 9HREY, &
MA ARl 29 7L R YEFHTHE 67
¥ 67. AHEAJAAR Hrr A

T EAAA 1 B FARAAA SHA
A3 (\/yr) 19 537 29 7%k 409 449 277k
2] Gy-gEd G- Frof - -

7V (A

1.8 1.8 1 —
WAz} g
Ve AL4dH
29 739 4% 9z gk 409 479 63T
(\Vyr)
B & (%) 6 10 84 100
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