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Figure 1 Population growth in Tibet
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Figure 2 Changes of GDP, per capita GDP, local fiscal spending, per capita net income of farmers and herdsmen in Tibet
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Figure 3 Changes of the urban and rural population in Tibet
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Figure 4 The change of industrial structure in Tibet
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Figure 5 Changes of per unit GDP industrial waste discharge and per capita living sewage in Tibet
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Figure 6 Wastewater pollutant sources in Tibet (%)
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Figure 8 Changes of land use structure in Tibet

3063



44 % B #& 2015118 #60% 2324

VU 828 5 Ak 2 1 R TR AKCF R X LA, fe dE A 2
LU RIAPH FR K I RYAE 55 . ARG S0 A 5 R B
4 52 A A7 AR VF 20 iR o g DR TR AL (1) BRS5ETR B
it A K 22, BN 4 B UK i B A A B 4
FE P32 K B —2f, 174 Bt g5 R Ak BT (2)
I B b P A 1 A S R B ) R SR AF TR, Ak
X RE J 2 Je B PR S5 T e B R B 3R B e iy
K RAITYAE: ) MBI R F ARG R, BF
WEE R R (4) A AR E LR, H 2 A
PRI S5 3% 6 KRB 19 B ARSI s .

A e, H R BUR R RSN R AR R A 2 3R 5
S F2 T3 1) B4 B AT B4 TR, R AR 4 74 e 28 U

Ho B R T BRI, LB B IR BRI R BRE ) AR 2
HEEHE AL, BREDIRERE L, FEMIT AR, oA
AR IPIY S5 SUR 2= MR TR N i S
RERAM AT AL, $Emis e L F AL BERE ), %
SR AR B A B S A . TR AT AR A ik
. 8°LL L (s B i 92 B 4 ER BRI BRI R,
I A A L IR R, S8 R i ROR E JE S B
1 | oz i AL PR . AN DB 5 T AR U 7 A
FOAY A ASPREE TR, SEBUR AL AR ik A= 2530
SRR R, 2% 2T A B AR e 20 i AR S
PRI AL K A IS PR e 8 A BN B30
.

%25 3k

Fan J, Wang H. Spatial analysis of population development and discussion of sustainable urbanization in Tibet (in Chinese). J Geogr Sci,
2005, 25: 385-392 [BEAN, F . VUGN DR YA AR AT 5 T Rr g AL R, S EIRL 2, 2005, 25: 385-392]

CPC Tibet Autonomous Regional Committee of Party History Research. 60 Years of New China’s Tibet (in Chinese). Lhasa: Tibet People
Press, 2011 [ 450 A 1A X 2 A 2258 L OFFE 2. B [ I DY 604, Hri™: VU R AL, 2011]

Liu G, Shen L. Characteristics and mechanism of Tibet’s industrial structure evolution from 1951 to 2004 (in Chinese). Acta Geogr Sin,

2007, 62: 364-376 [XUNI, Tk4E. 1951~20044F P65 b 45 44 A9 i R4 AE S PLEE . s B %47, 2007, 62: 364-376]

4 Jha R, Murthy K V B. An inverse globe environmental Kuznets curve. J Comp Econ, 2003, 31: 352-368

Chen D, Wang L J. Summary of environmental Kuznets curve (in Chinese). Econ Perspect, 2005, 3: 104-108 [BfiZs, T R {d. HEEEE2%
R TELRR. L33, 2005, 3: 104-108]

Jian N M. Tibet’s population and ecological protection analysis (in Chinese). Tibet’s Sci Technol, 2012, 10: 17-21 [J&4 WM. 7EREA O
SRS T TURRHL, 2012, 10: 17-21]

Li G Y, Zhang T Z. Highway construction on ecological environment and countermeasures (in Chinese). J Qinghai Environ, 2002, 12:
169-171 [£03%, FREVE. B Bl B A2 2 PR B A 2 i S KX 5. B3R5, 2002, 12: 169-171]

Wu J M, Wang S J, Zhang J Z. Permafrost area highway engineering (in Chinese). Beijing: People’s Traffic Press, 2005 [ 3%, £
A Bef ZEGIMXAK TR, Jbat: AR T, 2005]

Wu Q B, Liu Y Z, Tong C J, et al. Interaction between frozen soil environment and engineering environment in cold regions (in Chinese). J
Engin Geol, 2000, 8: 281-287 [R5, XIAH, #KIT, 4. FEX K385 TAFREE ] AN/, TAHR, 2000, 8: 281-287]
Zhang Y L, Yan J Z, Liu L S, et al. Impact of Qinghai-Xizang highway on land use and landscape pattern change: From Golmud to
TR0 X DX i ) P R 0

Chen H, Li S C, Zhen D. Features of ecosystems alongside Qinghai-Xizang highway and railway and the impacts of road construction on
them (in Chinese). ] Mountain Sci, 2003, 21: 559-567 [Ff#F, ZERUN, M. 77 B0 Bk VR 26 25 25 R G AE B i 16 e T .

Chang D H, Chen J D, Kong Y P. Key ecological environmental impact factors of highway projects in permafrost areas of Qinghai-Tibet
Plateau (in Chinese). Highway, 2005, 6: 130-134 [B2U&, PRET T, FLW T, 5 980 I 2 47 R b DX 8% St 150 A 245 T3 52 o DG i P

Jiayang D P, Yang G H. SWOT analysis of developing ecotourism on nature reserve in Tibet (in Chinese). J Northwest Forestry Univ, 2011,

Chen H D, Liu X B, Yu L. Ecological and environmental protection measures of the Qinghai-Tibet Highway Rebuilding Project (in Chi-
nese). Environ Sustain Develop, 2007, 3: 16-18 [FR4s7R, XIZERK, A4k, A B SUE 58 36 TR A A BB ORI 1 . BRI 5 ml F¢

10
Tanggulashan pass (in Chinese). Acta Geogr Sin, 2002, 57: 253-266 [SKE8E, (A&, XML, .
MR BISE . 3247, 2002, 57: 253-266]
11
37, 2003, 21: 559-567]
12
F. A%, 2005, 6: 130-134]
13
26: 225-231 [finge BLEG, ek, PHE E SRR X A AR EIT R SWOT/ T 5 7 R 5. PHAL kg Beidi, 2011, 26: 225-231]
14
Z2 K, 2007, 3: 16-18]
15 Peng C, Ouyang H, Gao Q, et al. Building a “green” railway in China. Science, 2007, 316: 546-547

3064



it 3z

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36
37

38

39

Wu Q B, Shi B. Discussion on the environmental protection of frozen soil during the Qinghai-Tibet railway construction (in Chinese).
Hydrogeol Eng Geol, 2002, 24: 10-15 [ 541, M. 167 0k BE 08 50 v 09 VR - BREE OR 4P IR L. K SO BT TR 5, 2002, 24: 10-15]
Wang M Z, Xu Z Y, Yang C Y, et al. Effect of Qinghai-Tibet railway construction on plateau eco-environment (in Chinese). Environ
Protect Transport, 2002, 23: 2—-11 [F£2, Ik X, Bk, %, 7588 TR = F A S . 388 R4, 2002, 23: 2-11]
Sun S Y. Characteristics of ecological environment and its protection along the Qinghai-Tibet railway (in Chinese). Railway Occup
Safety, Health Environ Prot, 2002, 29: 121-124 [#ht2. BRI & 04 S IRBE RS KA XK. il 57 8h & & TAE S5 IR,
2002, 29: 121-124]

Wang Z J, Zhao X Y, Da Z H. Management on environment protection during construction of Qinghai-Tibet railway (in Chinese). J
Railway Eng Soc, 2003, 2: 79-81 [, #H T, KA. W BUgHE T p0 BRI 8 B BkiE TRE~#4R, 2003, 2: 79-81]

Xi X L, XuZY. Ecological environment protection in the construction of Qinghai-Tibet railway (in Chinese). Environ Sci Technol, 2005,
28(Suppl): 119-121 [JIEHTAK, ¥FJ6 S0, ¥ RUEk M i b AR AR IR AR . SRR 2 S5O, 2005, 28(H4 Fil): 119-121]

Zhao Y Z, Xue C X, Yang Y H. Research on ecological restoration of alpine steppe along Qinghai-Tibet railway (in Chinese). J Railway
Eng Soc, 2013, 7: 90-94 [, FEAEIE, W EDIE. 77 Rk B s I8 U B BRI L. BRI TR, 2013, 7: 90-94]

Bu Q S, Dong G Q, He C S, et al. Eco-environmental impact post-assessment of Qinghai-Tibet railway from Golmud to Lhasa in opera-
tion (in Chinese). Railway Energy Saving Environ Prot Occup Safety Health, 2013, 3: 111-115 2B/, #5tar, MW, 4. HEE
PEAR IR AR E R0 BS E WA S TET R S TR, BRI RERMR S 22 TR, 2013, 3: 111-115]

Fan J, Wang H Y, Chen D, et al. Discussion on sustainable urbanization in Tibet. Chin Geogr Sci, 2010, 20: 258-268

Turner B L, Skole D, Sanderson S, et al. Land-use and land-cover change science/research plan. IGBP Report No.35 and HDP Report
No.7 Stochkolm: IGBP, 1995

Riebsame W E, Meyer W B, Turner B L. Modeling land use and cover as part of global environmental change. Clim Change, 1994, 28:
45-64

Fu X F. An analysis of urbanization and its dynamical mechanism in Qinghai-Tibet Plateau (in Chinese). J Nat Resour, 2000, 15:
369-374 [/, B0 IRRBEAL K HE 3l WL ar AT . 1 SR BEIRA R, 2000, 15: 369-374]

Zhang C, Zhang X X, Zhu G Y, et al. Lalu wetland area change trend and cause of formation analysis (in Chinese). Water Conserv Sci
Tech Economy, 2013, 19: 35-36 [k, sk, ARETF, . R0 m R R Rl F P, KRB 54955, 2013, 19:
35-36]

Li KM, Zong G, Tang X Z, et al. Wetland conservation and development strategy in Tibet (in Chinese). Central South Forest Invent Plan,
2010, 29: 64-67 [0, SR, L, . VRO HL ORGP BUR X R R SRS PR R Aol I8 AR, 2010, 29: 64-67]

Hu S J. Tibet’s basic experience in food production and development strategies (in Chinese). Tibet J Agr Sci, 1990, 1: 2-8 [W]ARAs. P4 i
MR 7 B AR 00 B Rk R g LA B, 1990, 1: 2-8)

Zhou C L. Historic leap of Tibet agriculture and animal husbandry, pastoral areas development (in Chinese). Tibet’s Sci Technol, 2003, 4:
A-12 [JFRR. VPa R Ol N BUIX 28 58 SR S D s PR 8. PR, 2003, 4: 4-12]

Luo L. After the reforms implementation and impact of agricultural policies in Tibet (in Chinese). J] Southwest Univ Nationalities (Human
Soc Sci), 2009, 2: 170-175 [ . BCEEIF MU P9 AR Bl BOR 9 S0t B 2200 PG g RS R 2422 i (A SCHBHIR), 2009, 2: 170-175]
Shang Z H, Ji Q M, Duoji D Z, et al. Discussion on the development of crop-grass system in the “Three Rivers” region of Tibet (in Chi-
nese). Pratacult Sci, 2009, 26: 141-146 [ (53, MERkHE, 235 00ER, 55, PR — TR R X ROl R IR, Rl RFEA, 2009, 26:
141-146]

Gu S Z. On food security situation and countermeasures in Tibet autonomous region (in Chinese). J Nat Resour, 2000, 15: 305-314 [4#]
A VU BRI B AT B SR AR BEIRAE AR, 2000, 15: 305-314]

Min Q W, Chen S K. Poverty, ecology and development in Tibet (in Chinese). Resour Sci, 2001, 23: 62—67 [ P3¢, Wt Vo2
W AESERZREN. BERE, 2001, 23: 62-67]

Cheng S K, Min Q W. Strategies of agriculture and animal husbandry development in Tibet autonomous region (in Chinese). Resour Sci,
2002, 24: 1-7 [T+, PIPRSC. P BUAR POl K JRA TR AR . BEURALE, 2002, 24: 1-7]

Trombulak S C, Frissel C A. Review of ecological effects of roads on terrestrial and aquatic communities. Conserv Biol, 2000, 14: 18-30
Rhim S J, Hur W H, Park Y S, et al. Differences in animal’s abundance in different distance areas from road. Acta Theriol Sin, 2003, 23:
193-197

Kong Y P, Chen J D, Xin Y J. Vegetation and changes along Qinghai-Tibet highway in permafrost region (in Chinese). Highway, 2008, 3:
179-184 (LI, BREFT, FAR. FHA B4R 1 B BT A o S AR M. 23 %, 2008, 3: 179-184]

Huang Q Z, Huang J Y. Automobile exhaust hazards and control measures (in Chinese). Tibet’s Sci Technol, 2005, 146: 38-39 [,
B R RAMNIEE LHGA IR, YRR, 2005, 146: 38-39]

3065



44 % B #& 2015118 #60% 2324

40 Wang G X, Yao J Z, Guo Z G, et al. Ecosystems changes with human engineering activities in frozen soil area and revelation for the
railway construction (in Chinese). Chin Sci Bull, 2004, 49: 15561564 [FAR%%, WkikiL, SRIENI, % AR TRIGSHE N FELAS
RGBT BB I iR R . BHEIE AR, 2004, 49: 1556-1564]

41 Zhen D. Qinghai-Tibet Railway Ecological and Environmental security (in Chinese). Hangzhou: Zhejiang Science and Technology Press,
2009 [HSBE. FHMERHITRE S SIS 4. BUM: WA A SR B iRk, 2009]

42 Yong X, Qing T, Jie F, et al. Assessing construction land potential and its spatial pattern in China. Landscape Urban Plan, 2011, 103:
207-216

The effects of human activities on the ecological environment of Tibet
over the past half century
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The effects of human activities on Tibet’s fragile ecological environment, with its unique natural landscape and distinctive cultural
characteristics, have caused considerable concern. We analyzed the spatial and temporal characteristics of the effects of human
activities on the ecological environment based on activity structures, processes, and total amounts. The results show that the
developmental level of Tibetan society remains low, with a relatively small-scale economy and a high economic growth rate.
Urbanization, agriculture and animal husbandry, tourism, and transportation development are the main areas of human activity with
significant spatial and temporal characteristics in Tibet. Prior to 1990, the total scale of human activities was relatively small. The GDP
was no more than 2 billion yuan and urbanization rate below 17%. The influence of human activities on the ecological environment
had been smaller. From 1990 to 2000, human activities and their negative effects on the ecological environment were synchronized
and accelerated when pollution per GDP and capita peaked. Since 2000, while the scale of human activities has expanded, their course
has changed, gradually transforming the ecological environment in a positive direction. The regional pattern of ecological-
environmental effects presents a complex of points, lines, and planes aggregated in urbanized areas. Points indicate tourism effects,
lines indicate transportation, and plains indicate the effects of farming and animal husbandry. In sum, human activities have had
limited effects on Tibet’s ecological environment, and since 2000, their negative effects have been restricted and transformed in a
positive direction.

Tibet, human activities, ecological environment, effects
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