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Preface

With the emerging of the recognition of environment protection and the idea
of sustainable development since 1950°s, some economists and statisticians have
been attempting to integrate the environmental factors into the national economic
accounting system. In order to reflect the movement of environment and econom-
ics, they began to consider the depletion of resources and the damage to the ecol-
ogy environment when accounting the national economic output. Based on the
limitation and deficiency of present national economic accounting, the assumption
of Green Accounting was proposed.

The statistical office of the United Nations officially published System of In-
tegrated Environmental and Economic Accounting (SEEA) in 1993, which is the
system of green national economic accounting. The system formally proposed the
concept and the accounting content of “Green Accounting” , which standardized
the statistical criteria for natural resources and environment, and compiled the e-
valuation methods to natural resources and environment in Green Accounting.
The system was greatly revised in the year of 2000 and 2003 and was recommen-
ded around the world. But so far, this system has been exploring, consummating
and practicing.

Forest resources are the principal part of terrestrial ecosystems, the impor-
tant component of environmental resources, and the important content of Green
Accounting. Carrying out the research on Green Accounting of forest and green
policy is important for comprehensively and objectively reflection to the amount of

substance and value of our forest resources. Furthermore, it is important to pro-
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tect the current forest resources, to expedite the development of forestry, and to
make the policy of socio - economic sustainable development.

The monograph consists of 11 chapters. The study is primarily focused on
the forest land, forest wood, forest carbon sequestration, forest water conserva-
tion, protection of forest biodiversity, forest tourism, statistics of forest risk and
loss, accounting model and green policy. What is particular is the use of optimi-
zation method to study the relevant models and the systematic analysis of the for-
est green policy in China. The pricing methods for Green Accounting are also
studied. So are the forest resources statistic and accounting.

The author began this study when being a visiting scholar in Yale University
in USA. The study was funded by Fulbright program, Fulbright publishing fund
from U. S. Department of State and the Commonwealth Industry Scientific Re-
search Fund from State Forestry Administration of China (200904003), author
would like to thank them for their support.

I would like to thank the Fulbright Program staff and the alumni coordinators
at the US Embassy for their support during the study. I also give my thanks to
teachers and students in Beijing Forestry University. Without their great support
and help, I could not have finished the research and monograph.

Errors or omissions are unavoidable. If you notice any errors or have other
constructive criticism, 1 would be very happy to hear from you. I sincerely hope
that we can keep the research on the Green Accounting and do some favor to the
management, decision, socio — economic construction and the improvement of

people’s livelihood standard!

Author
April 2, 2011



=

SHEAT
LE R
001 ~E—8 & & o
1.1 BFGEHESL oeemereeremmromsmaasetinictiieiiiittiitstciinnitaiancnn, 001
LI 1 ZARFRBGEFT ooeeermererremmneriee 001
11,2 AARFERABIL ooreereereereersmniinne 003
1.2 GBS ceerrnrernnenenrreni ettt 006
L2% AT o e vism st sugees gseoes v avo s 006
1.2.2 BARTTRPAE ---coeorereermmmerenin.. 007
1.2.3 BARFBRGITBAHI - 008
1.3 BT P eveeeerereeosonrerncrtiiiniiitisetiiiiietntriananienes 009
1.3.1  FARFRGFE -ooerererrermrmener e 009
1.3.2  FBARFBAI - oroereemmmreneem 010
1.4 BEHEIPE wvererverereneesrnes st o1t
1.5 (B FHBEEE AR e eeeennes et 012



2

MG %ﬁtﬂﬁ’féi SREPBUERDH

orest Statistics and Ace 7 ion Maodels and Green Policy Analysis in China

BB MAREKER

2.3 BEBEHE oo rerererrerermersasrinitee s s
2.4 ZERJHEIRET oo oe it
24,1 BAFEEAELIBE e vmnss s voons vonmms svave s oyens sy
2.4.2 FBAEMHEERBE oo
2.4.3 HRIEAKMA e
2.5 ARSI R T v rereerereeeerereens e
2.5.1 BEDFAD creceecemrncerintii e
2.5.2 EHFAL corerrerrciiini
2.5.3 EHDBHMAFAR cooerreeiriiiii e,
2.6 HEKAETURBIREE - verreeeeemrearnreereesesnnn s

. % MK?%*EZ&

3.1.1 ’]‘*ﬂiﬁﬁ-%i“%% ..........................................
3.1.2 #*)K#Zﬁ-’]‘iﬂ ................................................

3.3 AEHETF R BRI TR - vvrereerremmrmrenes i,
3.3.1 AEEBERERETE oo
3.3.2 HABEBLMNMETTE oo

3.4 %i@ ........................................................................

3.5 iTJ"Vl’: ........................................................................



4.3
4.4

4.5
4.5
4.7

4.2.1 FRHLEGIE ooeevrrrmrareree i e 046
4.2.2 FRHAZIAEA oo 047
BB v evverrrerrieeriir e et e e e ee s 048
2731 [ ) o U 050
4.4.1 FA2 (4-3) HEBR e 050
4.4.2 FH2 (4-4) HELER oo, 051
4.4.3 MEEFARBFEE oo 052
01 W - X7 4135 o - RSO 052
L U R —— 053
A kT O R 054

5.2

5.3

5.4
5.5
5.6

BRI A B BT v veeeeee e e 060
BRI E AR BBIRUEE oo e 060
5.2.1 AR, somus commms aossns Luses m653 inniie emniibe nomems cesmnes 060
5,22 BEIEMIE won v comons semess sonems 50093 5854 5555 bmmnmnes 061
B R T s s o wrtoes vt s T e SR RS 5 063
5.3.1 BRAFAD eeerernierinrienieieee et ert e e e e aan 063
5.3.2  BEEBFGAR corveerrrerrnerniirniiini e e anaeaanns 065
BRI A B B G BT E e eveeeereeeeeeee e een i 066
S ettt e e e e e e 067
T - eeeerrrnenne e e e 068

6.2

TR TE T IEAGH LI -+« oevoveermmrmenmrararmianieinicseisiiiniiensee 070
TARBFR AT B BB T B oevvrerreererrnrrninriennnennan 072
6.2.1 FERABEE oovcoreriiiiii i 072

6. 2.2 G EHE v e comsvarsmserguigs s SO ST R 073



4 MU BEHERIAAR R SR EBERD

orest Statistics and Accounting Optimization Models and Green Policy Analysis in China

6.3
6.4

6.5
6.6

6.2.3 FRLBBLIE rreevrereerieeriae e
ST s e v e st » s« et s « st st smcne
i 3 o PR
6.4.1 FHABEARBAAEE o,
6.4.2 AERABAFETE coorererrini e
6.4.3 BALIRAEGIHIL -oorererrmmmmcarinnanirnra e,
%ﬁs\ ........................................................................
}j‘iﬁ ........................................................................

7.2

7.3

8.2

7.1.1 AHAHSHETLEEFRRLOEE. B oo
7.1.2 HAREYEHEETRBEIBEABA e
7.1.3 AMAEH EHEEABIRER GBI oo
7.1.4 BEHAAREY ZHRTLBEL e
TR ) RN A AL B B FT R v eveerermnnnreerrnne i,
7.2.1 HMHEHEHET GRS TRIEFTEY

7.2.2 FHAREY BRI T A EMAFESHT e
7.2.3  HAAREW BHET A BRARIEE oo
7.2.4 HAHEMEHETRGRRIEE o

085

8.1.2 HAHAMEEMFE. A
PRI R A BRI GE e vvevmrrmersrrerrensmeemrr e



9.2

9.3
9.4
9.5

9.6

8.2.1 AL AITRERBGRBIBFRE oorvmerremmerenrnraririeiiaan, 113
8.2.2 HR LT ARMAHERNEANEEOTR oo 116
N 131

FEMR KR B IUBEHA L - oo v eevrrrrnnnnnennneneee et e e 132
9.1.1 KEEAIMA., FRELGAT -rcoeerrerrrmmrriarreinniianann. 133
9.1.2 KEIIBAREFREH --overrrerreromerrremroneeiennierisannnns 135
FEME L B R RIS v veernrrnnnnnrererereriiiiieeneneesenneans 136
9.2.1 BEATAEBREFBIBAEAGI -veerevirnnnnn 136
9.2.2 BREATERIEIREIEN oovverrrrnerrrirmeionnneinnnnnn 138
FEPAE 5 B Bl AR I AR e oo veeerernrerrenrnneenrenrnieinea, 140
TR S T IR B S T ovsve sowaus wwarmon eniswmasasis s s 455358 6.59565.559 140
U B 2 AR R IR S ST SR APIIFST v vevvvrrernerrnrrersrennrinnreenns 143
9.5.1 A HARTIBMEI --rvvrrermecmrrerecnnrriorinnin 143
9.5.2 AFWAKRRRY B ERIGHBIFHEER oo 146
9.5.3 RFEFARREH AR EREGTE - covereermnes 151
9.5.4 LFEEARREEAEENTEDH croeeerrmrrrennen 154
B T e o S SNBSS NRSOS SRS S SIS SRS SR 162

164 - EB+E  BMEEA. BESBRBEREST

10. 3

B ERBEIEARIE TR veeeeeevnrrreeemarrrrereeeniiniieeeenas 164
TR B BIRFETEE R - vvvverrensrrnrreeeniirnieneens 167
10.2.1 PR FriAnit AR A oo, 167
10.2.2 A A, K. AABFFRGTERER .. 167
A RRTEI S RBUR, AMENA B TR R A

TSI wocsose amscnen wssans smtns ovasss sonsin eI aTAS TR 455 168

10.3.1 AMIERBIREBARS L JRIE roeerrvrereornrenn 168



6 MU EHZEAARE SR EBERDHT

arest Statistics and Accounting Optimization Models and Green Policy Analysis in China

10.3.2 AMERM A FHAARTBAA AT ooeverremmennnn 171
10.4 BRBHTEFRRIGHEHE rvveveereeeremsrrornrrrnrersssssinieiceaeaes 172
10.5 ZMEEARP BRI EBRERIET -orrrerrremrrremmrernnan 173
10.6 ZFAEIEARTIBIHE T BRAE o orvrrmrrrrerneee, 175
10.7 AN AERBEERNTLBABMBFERRY . A
“ Xlﬁ" ............................................................... 176
10.7.1 mBHEFEN, ZRARLEGZHFERR oo 177
10.7.2 HKEADRREPERRIL, RERLFFHE
PR AT e 177
10.7.3 BIREH—MMRLFHATH rooeeereerennrennns 178
10.7.4 ZIARBIFOADFTRBEIHE] ocovrerremennnnes 178
10.8  ZEIS oreereerrsrenniiiii i s s 178

180 - B—8 ORI

111 ZREBEREIR «oererererrerrre e 180
11.1.1 SBBEEENGLBM 180
11.1.2 ZEBEMHTERE e 181
11. 1.3 BBBUERATL e 182
11. 1.4 ZFEFBEBGIE AR oovrrererrmrreiia 183
11.1.5 Z&EHR B FRIEF oovereem 184

11.2 ﬁ@ﬁ%g@?& ...................................................... 185
11.2.1 FWEBMUILHE FEE rererrnremrn, 186
11.2.2 X HMBEHIEMEEEFE e 186
11.2.3 AAMERMHMEBFEE oo 187
11.2.4 BOZE50Q8FEHIRGEZFEIR - 187

11.3 ZZEBOERIBI TRYT -vocrverrereesrseimeiiiene, 187
11.3.1 SRR oo, 188
11.3.2  FEHEFESF -oovereerrere e 188

11.3.3  SRHEIF S cooeermemrerreeiiie 189



1.4 REFRDLEGBILIEITM covevrerererrrmmemnmeeeenineeieneennas 194
11.4. 1 MiBBIBTABIE - ooemnvveremrerneeneeoninnenneseeeeeeeas 196

11.4.2 REAEARFEAEGE T oocorreemrrernrriearrenaeaan, 197

11.4.3  BRBHES -ooeeerererrrnmrreereenaeee e eeen 199

11.5 G5 TG EBIEEERIN corveeeerrrrrnrreeiminiiieneniiiniee e 200
BBILMR covvve v 203
) T () 1T S P 211

JO AR rerroerreorrrrr i 214



Contents

Preface / 1
Contents / 1
Chapter 1 INtroduction --««--«ccccvvmrtiiiiiiiiiiiiiiiiiiiiiiiiiinrieiieiaaae 001
1.1 SUIVEY Of StUdy  «-+ererrermersimesnmeniiiei s 001
1.1.1 Statistics of Forest Resources «--r=rertevsecenrencnccnae. 001
1.1.2  Accounting of Forest Resources +:reeeresserroininccieanies 003
1.2 Definition - crcocecerereritiititetiitrirtiticticiisastsssstrntesssrssissses 006
1.2.1 Forest RESOUICES ++++++resssesersssrsssnsersesssssnnsaresseses 006
1.2.2  Value of Forest ReSoUrces «s-resetrrerestorsareasesssenecss 007
1.2.3 Statistics and Accounting of Forest Resources ««++++-:- .- 008
1.3 Study MEthOOS =++eereresrrrereernerniereernionereetneisiee e 009
’ 1.3.1 Statistics of Forest Resources +-«:-t+sseersssessecseserasons 009
1.3.2 Accounting of Forest Resources :::reereereiriiniinninie 010
1.4 DAta SOUICE ++rerecererersvarsorssstmatestrtisieasssusasesssastossnssen o11
1.5 Mathematic SYmbOl «++-+«eerreereriimiiniiiiiii s 012
Chapter 2 Model of Forest Growth ««-«-e-cecerereerasanssancnnas 015

2.1 Basic Definition  crcrevrrerieiiiiiiiiiiiiieican s 015



FMlILﬁEvI‘ﬁ%ﬂM&E& SKEBRDIN

Statistics and Accoumting Optimization Maodels and Green Policy Analysis i China

2 2 Definition of Growth MOGEI  +--cereerenrenrenemmrenrenreneencrnens 017
2.3  Development of MOdel  «--«eeeserrermmmeeisiiieiiiiiniiienns 017
2.4 Structure Growth Model - oveeeririiiiiiiiiinriniaees 018

2.4.1 Unimolecular Reaction Growth Model «--++eerevrennenenen 021
2.4.2 Logistic Growth Model +++-+rerreersrsmemmeerenrinnnicennnns 021
2.4.3 Gompertz Growth Model «-+eeseeeeerreieereiiniiinniiniinnn. 023
2.5 Establishing Techniques for Growth Model +«+«reeevieeerenenene 024
2.5.1 Differential Equation — «seererereesermrersmmiiain, 024
2.5.2 Difference Equation -«-+++scssseeeeersereenemeneeenne 027
2.5.3 Hybrid Equation «reeesvseereemsescemrsmrema.. 027
2.6 Prospect of Growth Model «««««-ssseeerrenemmrmnnneniniiiiiiniene. 030

Chapter 3 Accounting Model for Forest Wood -----cceoveveeee. 032

3.1 SUIVEBY  rerererrremmeronrii ittt 032
3.1.1 Survey of Forest Wood Accounting «:-esseeeesersrsseseas. 032
3.1.2 Accounting Model for Forest Wood -«---xerreeeeereecaeene 036

3.0 Data COlECHON  «+r-rreverrereeruimmrrriniieeiiiertaeeinreanranies 037

3.3 Model Estimation and Calculation of Forest Best Price ------ 038
3.3.1 Model Estimation seerrerreceerserecenccireratsiaraanncisancans 038
3.3.2 Calculation of Forest Best Price -tesereereereeeeniaciennn. 041

3. 4 CONCIUSION  +vereeerersermmererratmininieeiinmisiieriereanniinninrrans 042

3.5 DISCUSSION  cevtrreerrrererrrerussiniesimeieraseninerrerssrsinsrannnsnes 043

Chapter 4 Accounting Model for Forest Land -« ocrvoveeveeen. 045
4.1 SUIVEY cveeerrersesstesenmmeiiiiiiii e 045
4.2 Accounting Model for Forest Land  «--cerereerererrneaneneennns 046

4.2.1 Deﬁnition of Forest Land .................................... 046
4.2.2 Accounting Model for Forest Land = =«-rreeererrereecnnanes 047

4.3 Data Co||ecti°n ...................................................... 048



