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Foreword >>>>>°

At present, urban development enters the accelerated period, and the rate of
urbanization has increased from 28% in 1993 to 45. 68% in 2008. But with
the development of the city, how to solve the problems, such as the deterio-
ration of urban environment, the pressures of energy, resources and environ-
ment, has become the pressing issues faced and to be solved in the develop-
ment of urbanization in China. According to World Bank’ s statistics, the rate
of Chinese urbanization is 10 percentage lower than the world average and 30
percentages lower than the average in developed countries. So as the further
rising in the rate of China’s urbanization, the issue of city environment will
become more prominent. In China, 400 cities are in the lack of water, in
which 110 cities are in serious lack of water and 32 large cities with 1 million
people are in general lack of water. The amount of dust and particulate matter
in air pollutants in national cities is ten times larger than that in rural areas,
and the number of sulfide, nitride, carbide and other harmful gases is 5 to
20 times larger than that of in rural areas. Besides, more than half of the cit-
ies’ air quality is lower than the World Health Organization standards; In
2007, green coverage rate in the country’ s built - up area is 35.3% , and
the per capita green area is only 9m’, but which are continuing occupied by
urban constructions. Therefore, the process of urbanization is facing the issues
of growing in population, shortage of resources and the stress on environmen-
tal load which make the protection and construction of urban ecological envi-
ronment and improvement of living and developmental condition become the
priority. Over the past 10 years, central and local decision — makers are pay-

ing more attention to the unique position of urban forest in the urban environ-
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mental construction. The State Council passed in 1994, “China Agenda 21 -
China’ s Population, Environment and Development White Paper” has clearly
proposed to strengthen the work of city’s greening, landscaping, and then
the “Agenda 21 — Forestry Action Plan,”
tional layout of urban forest environment, and by 2000 the per capita public
green area would be more than 7m’, and finally achieve the goal of 25 ~
50m* by 2050. All of the goals can help promoting greening and beautifying
cities. As a result, more and more decision — makers are aware of the impor-

is further defined as to construct ra-

tance of forest in the development of cities. Developing urban forest is not only
an important public welfare, but also an effective means of improving the ur-
ban environment and enhancing the urban competitiveness. Therefore, carry-
ing out environmental impact assessment of urban forest and its policy research
are important in overcoming the increasingly serious urban ecological environ-
ment problem, promoting urban sustainable development and achieving the
modern urban concepts such as “urban and forest must co — exist” and “bring

forest into urban and build the cities in the forest” .

In 2008, the number of cities in China is 655, with an increase of 462 cities
from1978. Among them, the number of cities above the prefectural level are
287 which are 111 in 1978. And the number of population is 371, 560 thou-
sand which is 1. 2 times larger than that in 1978. National urban land area is
622 thousand km’ ( excluding the counties under municipal jurisdiction )
which is increased by 2.2 times from 1978, and the built — up area is 28
thousand km’. The GDP ( Gross Domestic Product) of cities above the prefec-
tural level is 15. 7 trillion yuan which account for 62. 9% . But research shows
that urban forest area in China which is calculated by the built — up area is
9.5 thousand km®, and the forest stock is 32784. 5 thousand m’. All of these
are far behind some developed countries which the urban forest coverage is

more than 60%.

Urban forest is the primary producer in urban ecological system which plays an
irreplaceable role in improving the quality of urban ecological environment,
maintaining the stability of urban ecological system, and promoting urban sus-

tainable development. Since the mid - eighteenth century, the Industrial Rev-



olution has promoted the factors of production and social function concentrated
in urban, creating urban production and life style which represented human
high productivity and civilization, and gradually having formed a monotonic,
fragile, dependent urban ecological system. With the acceleration of urbaniza-
tion process worldwide, people are enjoying rich materials and spiritual life
brought about by urbanization. But people also have to face the increasingly
serious ecological environment problem and many “urban illnesses” caused by
population explosion, energy crisis, resource shortages, environmental pol-
lution which have become the social issues of common concem. Since the U-
nited States Forest Service first proposed the developmental plan of urban for-
est in 1965, urban forest has developed rapidly in the world and has sprang
up many excellent green cities, for example, Washington, Canberra, Paris,
Warsaw, Tokyo, San Diego, and Singapore. Urban forest is regarded as an
important sign of a medemn city, and becomes the fundamental strategy in sol-

ving urban environmental pollution.

This research includes 11 chapters. The first 9 chapters mainly study the theo-
ries, methods and policies in environmental impact assessment and evaluate
environmental impact of urban forest. The last 2 chapters mainly carry out the
case studies about the environmental impact of urban forest in Beijing and
Jinggangshan. The research includes: (1) Summary of environmental impact
assessment of urban forest, introducing the significance, function and the re-
search situations at home and abroad of environmental impact assessment of
urban forest. (2) Survey and Evaluation of urban forest. It mainly investigats
and estimates the area and growing stock of urban forest in China. (3) Index
system of urban forest environmental impact identification and evaluation. The
urban forest environment and the index system are defined and established.
(4) Urban forest impact on the economic environment. It studies urban forest
impact on the output of forestry industry and calculates the value of urban for-
est assets. (5) Urban forest impact on ecological environment. This is a key
point of this study. It calculates the value of the urban forest in conserving bio-
logical diversity, fixing CO,, purifying the air, cooling the urban, increas-
ing the amount of water, and improving the quality of water. (6) Urban for-
est impact on the social environment. It researches the urban forest effects on
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employment opportunities, and calculates the value of urban forest recrea-
tion, science, culture and history and increased local commercial sales.
(7) Urban forest impact on residents’ development. The study shows the re-
lationship between the urban forest and GDP, Engel’s coefficient, the resi-
dents living environment and the level of urban technology. It specifically cal-
culates the impact on the residents’ development. (8) Evaluating the loss of
urban forest ecological risk and its management. It calculates the risky loss of
fire, forest insect pest and rat damage and expropriated urban forest land and
deforestation, and then studies the relevant risky management. (9) Policies
of Urban forest development. Based on the above studies, it also made re-
search on public education policies and owners’ policies of urban forest de-
velopment. (10) Analyzing Beijing forest’ s risky factors. It focuses on doing
quantitative researches of risky factors in forest fire, forest insect pest and rat
disease, human interference, and so on. (11) Study on the value of forest
recreation in Jinggangshan, conducting the comprehensive, systematic and in ~
depth study on Jinggangshan’ s forest recreational value, with the method of
Contingent Valuation.

There are 3 innovations; (1) It has comprehensively calculated urban forest
area, stock and coverage with the method of statistical analysis for the first
time in China. Urban forest area in China is 1. 621million km®, and stock is
5.5594 billion m> which are calculated by the urban land area. If they were
calculated by urban built - up area, the area is 9500 km®, and the stock is
32. 7845 million m’. The urban forest areas is 10200 km’ and the stock is
35. 20 million m* which are calculated by built — up greening coverage area. It
has also calculated the average urban forest coverage in China as 34.27% in
2007. (2) Comprehensive and systematic evaluation on the environmental
impact of Chinese urban forest for the first time. The total valuation on environ-
mental impact of urban forest is 110. 355 billion RMB yuan per year. Among
them, the valuation of annual economic impact accounts for 20.37% , the
valuation of ecological environmental impact accounts for 64. 79% and social en-
vironmentaleffects accounts for 15.98% ; Ecological risky loss accounts for
-1.14% of environmental impact. These studies provide a basis for urban for-

est management. (3) Evaluating and strengthening the management of the



ecological risky loss of Chinese urban forest for the first time. It has calculated
built —up area green coverage, the risky loss of annual fires, pests and ro-
dents, expropriated urban forest land and deforestation as 1.261 billion
yuan. Among them, the loss of expropriated urban forest land and deforestation
accounts for the largest share. As a result, reinforcing the risky management in

expropriated urban forest land and deforestation has become a priority.

During the research, precious support has been got from Mr. Cao keyu who is
the director of National Bureau of Accounting Division, and great help from
vice President Song weiming, deputy director of Science and Technology A-
gency Zhang Li, dean of economics and management Liu Junchang, assistant
dean Wen Yali in Beijing Forest University. What’ s more, graduate students
Wang Li, Ge Tingchan, Wu Lili, Yang Zhigeng, Liu Dan in Beijing Forest
University have collected, sorted out and calculated part of data, and Zhang
Lin in reference room of School of economics and management has provided

great support too.

A journey of a thousand miles starts with a first step. The study on the urban
forest environmental impact is still a new issue. We believe that the research
would have reference value for related research and teaching units, especially
for those who engage in the management of urban forest, including urban
managers and policy makers. Because of the limited time and the complexity of
the research, mistakes are inevitable. The author is willing to take all the re-

sponsibility for the mistakes in the book!

Zhang Ying
April 20, 2010



B & >>»>>»

AlS
15 WHHERFREZIEMNMEE e, (1)
L1 SR AMTFRIE A EIT R R 8 S AR e (1)
T T T 35 T (2)
112 B cooreerreeiii i e (4)
1.2 SRATBARIFIE AT B ATERE veervreererme oo (4)
2.1 BT RMREMEA orrreererreree e (4)
1.2.2 BAHEAMREEE oo (6)
1.2.3 A ARE —fEBMRAARLEE F covveeeeeneanenrennnnn, (7)
1.2.4 3RFARFEY R FEMABA . T ovvrereermnirenns (8)
1.3 S BRI TEMN BITISEREBL - erreeerrmeenennn, (9)
1.3.1 BESRFBFRIRIL -oorerermrmrmrrertermmiianineeiiianseeeieeinn. (9)
1.3.2 BERAFRIRI v (11)
1.4 SRS T, R e (14)
1.4 1 BABFEIF rorververrii (14)
14,2 F[E  coeveeeeereremiana e (16)
F2F BTEHERIRIEBESIEM e, (18)
2.1 REBATHEMERIUR -, (18)
211 BT ARBEER e (19)

2. 1.2 BBHHAREAL  croererrrrrremriinrr (26)



e YRR .
2.1.3 BWHERER o, (35)
2.2 IRTTBMGLELEEEIL  oooeveererrrrresisciinnniineniinninns (37)
2.3 BETHERARGEEL oo, (40)
2.4 MHBHBMERE e (41)
FI3FE WHHRARERIIRRFIRMHERRE R
- AT P (46)
3.1 SRTTEAMICEERIFE  covererrrrrrim, (46)
3,101 ZRIBEGR S eeeecnrerrarriactnnoiitniisiisisn (46)
3.1.2 BWHARIRIBHIG e, (48)
3.2 WATAMIEEZEIRAM EAR. JER oo (48)
3.2, 1 BAR  ecerrcererrertiatini e (48)
3.2.2  JBI]  ceereeerieriein e (50)
3.3 SRS AR RIHE oo (50)
3.4 TR RAGTHR] e (52)
3.41 AKBRBAFE (52)
3.4.2 B HrEEIRI] e (54)
3.5 BARGHEHUIHT  corererererr (58)
SAE R R FRBEIBII - oreeereeeereeeens (60)
4.1 XEAREFEAMYFEME RGN wveeerrermseremserememsersnenneanas (60)
4.1.1 SR Z B EE PR e, (60)
4.1.2 st F—, = ZELEEGHA e (64)
4.2 PRTHBARTEFEME oerrermrerremrremsnrrmrenie e e, (68)
4.2.1 BF, BT e (69)
4.2.2 BREHEARFREGGPHIE oo (70)
4.2.3 BEBTARNGET, BEME - orermrereeeneenennne (72)
ST IR EASTREERIEIM oo (75)
5.1 ARPVEBIERERE e (75)

5.1.1 A BAHME TS wrereererrrrrri (75)



5.1.2 AW BSHMIFNEIER, Fik e, (76)
51.3 %#i%g#'fiiﬁﬁﬁ .................................... (79)
5.2 [E%E co, B{]m{é‘_ ................................................... (81)
5.2.1 MAKBBEENTE v (82)
5.2.2 HMBEBENGITE o (82)
5.2.3 BBMABEGTTHE oo (83)
524 HEAMTHEHRBEBERKBAITE oo (85)
5.3 WAEESSEMAE oo (85)
5.3.1 #4k SO,  reeeeeree (86)
5.3.2 HEE e (87)
5.4 XTEFZEHLRERBRIRIIMME  ---overrreree e (89)
5.5 HIAKE. MEEKBREIMME oo (90)
5.6 XHERFRIBEWBWEICE oo (91)
FoE HWHEHRHANHLSIFERIRN. v (94)
6.1 IRTTHEMITERAALDBIBER]  cooerevrrrermrmrrrmmnnn (94)
6. 1.1 Hoast b AMA S IRM AL cvorererrerarii, (95)
6.1.2 HERTHAARPR LIS MAAG TR oo (97)
6.2 IRTTZEAKBEREMEL - ooovrererrmronemsmmsmmmmmminrieeinee (100)
6.2.1 FARBHEDMEE TR FE ~oorvreeremrrereerrmnnnn. (100)
6.2.2 HEWBTRMAEEMAIEM ocererrmrrerrrmrrmnnreaenae (106)
6.3 WMHTHMEBLE. Xth. FishHE oo (108)
6.3.1 HZE. . FEMEFRFE oorvvreerrerrinneenn (109)
6.3.2 WAAMAE, XMy BLAEHIH oooereeneen (109)
6.4 IEINETAE MR W BB E - cverrrerrree (111)
788 HBTFHEAMEREZEBEHEME e (113)
7.1 BRATZEARE GDP ceverererirnrnirinninisii e (113)
7.2 RTTEEARSBEREIREBL o oroeerrrerrrerse s (115)

7.3 ﬁifﬁﬁ%_’g%%éﬁﬂ{jﬁ ....................................... (118)



= TRRCERRRREH .
7.3. 1 BEATAARG SRIBEAR LA coereerermrersemniennin (118)
7.3.2 ﬁﬁﬁ%%ﬂ:jﬁé{}@%ﬁ\#ﬁ .............................. (120)
7.3.3 RFAKEETIAERGRESH oo (125)

7.4 BRTETBMOTRIE KB BIRLU -vveeeremrereemmnremmaniennennns (126)

$3E WHHBAESRRRETARLEE oo (130)

8.1 RATERAAKIGRBEHILE rveereermrmrem i, (131)
8.1.1 KREAFMA. BMELI cooeeremmmmmrerremeenn, (132)
8. 1.2 K EIIEHEFEM ooerrrrerrrerremramiinereennninieneen, (135)
8.2 BTHBMIEHE TG -oreeerrreremreremenn, (136)
821 BEATEEGRAEFGEBEEGRT o ovveerrrenn (136)
8.2.2 HBEATRIBIAE IR -oorveererrmrnnmmmmninien, (139)
8.3 IRHATIRMAE 5 PR HbAIEL BRI ARZEHA L ~vveervreeeennnnneees (140)
8.4 INTTBMAERSKIIETT BB R B e (141)
HOE WHHRHRERBEE (145)
9.1 BREBMATMIFIBEMIEMLER e (145)
9.2 SRR E BN G RMELIMT oorerererrmeee (149)
9.2.1 HBHARNERBESM e (149)
0.2.2 EMLERMBHEREEESM coerrrrememninnnnannn, (151)
9.3 WHTBMERBIGARBEHIE vrererrrrmreereemn. (153)
9.4 BMHTHBHRREBIIFTAZBE v, (154)
9.4.1 MELWERAR, HATEMRAFHEIR oo (154)
9.4.2 ZHIABBEEH B LWAZTHFH oo (155)
9.4.3 Rt AMTEFNLALGRRGERE ooeen (155)

9.5 BITHMEBIERE . EHREE oo, (155)
9.5.1 HEHABARERABIREH] oo (156)
9.5.2 ik, RMO R BN, AALBXEH oo (156)

9.5.3 MABARIERIP A EE, ERE o (156)



£108 JEHHRARREEERQSFHE oo (158)
10.1 JEETTZEMOTIEMEOL  coeorrrereerrrn, (158)
10. 1.1 ARFREEMG v emreenmrmrnni (159)
10. 1.2 AREEEH-erreer (160)
10. 1.3 BIFFEEHy oo (161)
10.1.4 AT BREBALGF B oo (161)
10.2 KB EERBMIBIREKE e (162)
10.2.1 B RIEHoAE E IR eemrmrmrremmerm (162)
10.2.2 REEHraR FRBIAER (165)
10.3 JtETHAMKGEE A EBNENHE e (166)
10. 4 ﬁﬂ(mpﬁ%uﬂ IR coreereerrrreerees (170)
10.4. 1 BHFRAN B Frikeeeeeerrereermemmen (170)
10.4.2 AKX BBEEBA o, (173)
10.4.3 A FAEABEREHEHEA v (177)
10,5 ZEBREIL  -vrevrrriir (178)
F U E HRUTHEKFRMHETFRHT oo (180)
11. 1 #mmmﬁ%%ﬁmﬁ ....................................... (180)
11.2 ﬁ%ﬁ?%m{ﬁﬁmﬁﬂﬂﬁﬁﬁ .............................. (181)
11.2.1 CYM BEMEEF I -ovverreemrieeeeneinneenniannii, (182)
11.2.2 R REA ettt (182)
11.3 lﬁl%ﬁi‘l‘&ﬁi#ﬁﬁ .......................................... (183)
11.3.1 (S EgBdf-reeremveerrrere (183)
11.3.2  FUAEGB B -vermmemremremmetiiniene e (184)
11.4 ﬁ%ﬁﬁ&iﬁ?ﬁﬂﬁ{ﬁﬁﬁ .................................... (184)
11.4.1 AR KB ILL - eerreerereerereererrenenenns (184)
11.4.2  SBMEEFE e (185)
11.5 @@@ﬁﬁ ...................................................... (190)
11.5.1 A BMASUBRPE G AT e veereniinininiinn, (190)

11.5.2 ii*?/iﬁ/‘tﬁl"[ﬁﬁﬁéliih\#ﬁ .............................. (195)



