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Carbon sources and storage sinks in scenic tourist areas: a Mount Lushan

case study

ZHOU Nianxing* , HUANG Zhenfang, LIANG Yanyan
School of Geographic Science, Nanjing Normal University, Nanjing 210023, China

Abstract: Climate change is the single most important global environmental issue facing the world today. The tourism
industry plays a role in the global anthropogenic impact of carbon dioxide ( CO,) emissions. Climate change and its
associated implications are beginning to emerge as a major topic of discussion and research within tourism studies. The
tourism sector uses an extensive range of transport energy. This includes moving visitors to, from and within tourist
destinations, along with travel to accommodation facilities and tourism activities. Tourist destinations cover land areas that
include forests, lakes and farms. These features can absorb carbon dioxide through photosynthesis and sediment
accumulation. The calculation and analysis of carbon sources and storage sinks, within tourist destinations, is important for
emission reduction policy and to encourage the tourism sector to save energy. Further, it is also the basis of a new research
field examining the relationship between tourism and the environment. Using the Lushan Scenic Area in Jiangxi province,
China, as a case study, we calculate and analyze the carbon emissions and associated absorption in this region in 2010.
The results show total carbon emissions in the Lushan Scenic Area were 108,697t in 2010. Local residents contributed
to 19.52% of emissions while tourists accounted for 80.48% . Of the total carbon discharged by locals, food consumption
accounted for 82.89% , energy use 11.79% , and traffic emissions 5.31% . Of the total carbon discharged by tourists,
traffic emissions accounted for 50. 24% , lodging 38. 04% , food consumption 10. 65% , and tourist activities 1. 07%.

Mitigation of carbon emissions can be achieved using the principles of elimination, reduction, substitution and offsetting.
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Practical measures employing these principles include reducing energy use, becoming more energy efficient, using
sustainable energy sources and the compensation of unavoidable emissions through offsetting schemes. The control of
transport induced carbon emissions is crucial, particularly in the tourism sector. The avoidance or reduction of long distance
air travel is vital for reducing carbon emissions. In 2010, the Lushan Scenic Area absorbed 9,447t of carbon emissions.
This included biomass primary productivity, soil absorption and aquatic absorption. The Lushan forest ecosystem, including
biomass primary productivity and soil absorption, accounted for 98. 38% of this carbon absorption practice. The small
aquatic area located at Mount Lushan means aquatic absorption is virtually negligible. The carbon absorption of the land
ecosystem within Mount Lushan accounts for 23. 47% of the carbon emissions produced in this tourist area. However,
tourist travel and the tourism industry, generally, have strong spillover effects on the environment. Thus, the carbon
absorption level of the land ecosystem of Mount Lushan only accounted for 8. 69% of the total carbon emissions attributed to
this tourist destination. Therefore, Mount Lushan tourism is a significant source of carbon production.

Our results have important implications for tourism management personnel and their understanding of carbon emissions
and absorption. To support and develop forest carbon sinks, afforestation should be encouraged while original forest
ecosystems are protected. The tourism industry needs to encourage responsible, sustainable, tourism. This will enable the

tourism sector to continue to deliver excellent tourist experiences while achieving a lower carbon footprint.

Key Words: carbon emissions; carbon absorption; scenic tourist area; Mount Lushan
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Fig.1 Sketch map of Mount. Lushan
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Fig.2 Calculation framework of carbon emission in scenic tourism area
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YA da i RO Ve AR T AR HEC S T ARRERHERCE 10% Y IR XS XN R A T AR A
M X AMIESS I LA HE T B 0 B YHAES B 1TV A G AR s s R S WIS A R A T3 e HE il R 2
B% Gossling 557" FriAw s, e HEU B 03 1,
2.1.2  AHbAZ I BHE A 5

> i F R A 38 Al HIE TR0 4 7 L XU DX T B AE T e R R U B 2 LV A 8 S 583 BE 4 AL
FERARFEAE , FHSEHZE UL ATASEI G5 H L4 32 PE, BN 22 km , B R RIRE 12 N, 4%
R NN B HE R 0. 018 kg TG, T I CO, - A1 s ot 24502, {045 31 ) 1L AS o FRS 010 4 2 52 3
CO, HECEHy 182 782.7 kg, JA1l4x1l 2010 4FEHAAFAZK ZE 1 200 i, 2 4F Mk HEHC R 945 000 kg, J5 LLIAS HiLJ
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F1 FlXEREVBEHRGE

Table 1 Food carbon emission of local people in Mount. Lushan

2010 4F AFH B it/ kg AR LY (kg C /kg)

2 Type Per Capita Coefficient of ?ﬁf{fﬂig (l;gl
Consumption in 2010 carbon emission
TE4F Rice 209.78 4.549 954.3
K Tubers 1.24 0.158 0.3
525 K 5 Soybeans and related products 4.88 4.37 21.3
B 2F BRI i Vegetable and related products 132.54 0. 602 79.8
g2 oil 7.49 2.5 18.7
$EA Pork 12.31 4.25 52.3
4 Beef 0.37 18 6.7
P Mutton 0.03 19 0.8
K& Poultry 4.14 3.7 15.3
P& il Related products 2.02 4 8.1
B K EHH Eggs and related products 3.28 0.61 2.0
W R & Milk and dairy products 3.18 0.15 0.5
7K)™ i Aquatic products 5.23 0.5 2.6
SAERRHEAG B Yearly carbon emission 17 591 203.5

®2 FLelLERBEEBERFEEEHRENE

Table 2 Energy carbon emission of local people life in Mount. Lushan

NIiH B it kg RHE R B (kg C /kg) BHER kg
Consumption per head Coefficient of carbn emission Carbon emission
BB Raw coal 42.27 2.012 85.05
5 Petrol 5.49 2.97 16.31
RHRS, Natural gas 0.35 2.117 0.74
WAER Liquid gas 8.95 2.117 18.95
H JJ Electricity 249.19 0.178 44.36
£l Total 2503 110.03

2.2 PRI B
2.2.1 RIS A BRHE
it e 3 AL 4 2 U 5y 2 A 23 1 T e A PR A, €O, b i B o 4% B A3
D5 2 MBS A IR, HR4E Gossling S FIRIBRTE >, L CO, FREHERCE A5 F oA T4
B = 2 (B, X £, X V) (1)

K, E ppon 72 CO, FRMEHEICEE, B, S m B 3ZIE T N N A CO, bifEHEICE: | &, RN T, V, S m B
SE AR A A B,
VIYL = 2 X Z N!l X SII X DFV’I X WFFI (2)

X, N, REE 0 A ERH m RSB TR R, S, AIEES, DF, AEIR R, WF, % H R TS
n A H I AGEE,

B, .,  DF HHEEZS% Gossling ZFFIBESE 2 | S, A & ke 8 A voR 455 B s B 2 0
WHEEE, WF, N, HREE R A A B R R

JF 41l 2010 AERE 1 ZEAKCR 115. 6 J7 AWK, Hodhadk /NS4 13,1226 16,

A P LRSS T AT P AR Y CO, BRifEHERCE A 43 945 407 kg(#3)
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R3 IREIEEATER CO, IREHNE

Table 3 Transportation emission of carbon dioxide equivalents

CO, Frife ,
€O, Heie
i . sy I . 2 :
‘ T E R L T TS 1
i) Standard X Number i X Traffic volume o
T b Equivalence £ tourists Detour Distance weight factor v emission
ypes car on factor &, OF fourists factor DF, S, /km WF, m E_
emission 3,, N, N /( A/km) transport
-1 -1 /kg
/(kg A" km™)
Wias Air 0.14 2.7 61220 1.05 1011 0.35 45491664 17195849
B Train 0.025 1.05 559762 1.15 622.4 0.65 520851824 13672360
K Bus 0.018 1.05 252886 1.05 403.3 0.75 175930894 3325094
FAFK Y Car 0.075 1.05 303749 1.15 307.6 0.95 204151525 3858464
1K Mountain bus 0.018 1.05 873868 1.15 22 1 44217721 3482146
HEIFAZK % Mountain car 0.075 1.05 303749 1.15 22 1 15369699 290487
WEZE Tour bus 0.018 1.05 780679 1.15 15 1 26933426 2121007
JTT Total 43945407

2.2.2 JRIEH SV

JEUE R PRI RO A I8 2 LU AT I T T R 0 W A B HE I o I iR U0 2 £ 0 5 A b s R
RS HRAE R 1 5 RIS BRI 3 399 540 170 kg,
2.2.3  JR¥FE AR

A AE B ) REVE T FE AL B 2= 18 IR A I ST T, A () O Y RE TR A AN AR TR D L
Sl R R 12 839 3k, Hir PUR GBI IR AL 531 5K, 4 4. 19% ; = BRI 3 659 5K, 15 28.5% ; —
FYEIEIRAE 1126 5K, 4 8. 8% ; ARG EARIRNAL 7 510 5K, 15 58. 6% , AF13 9 KB 12 Ui 2 A ) 36 30 4 A
FEIEIRE AE R A RS B IR KAbriE CO, HEUE S % Gossling S P AIFSE ) o )5 Ll 4 Ll it ite 442 75 7
FRARY CO, ARAEHFTE A 33 278 928kg(# 4) .

F4 RFEEBIEMN CO, trAHERE
Table 4 Accommodation emission of carbon dioxide equivalents

REIREERARME CO, HE R

brifE CO, HiEcE

GEUE TN
Standard carbon emission j\_ . Standard carbon
Yearly night of days/d o
per bed per day/kg emission/ ( kg/kg)
YRJE Hotel 20.6 1462340 30124204
TELH Guest house 7.9 358360 2831044
AN 5y i Simple facility 4.0 80920 323680
&3t Total 1901620 33278928

2.2.3  JiRi#EE SRk HE

Jite U 20 BE VR T AR LG IS | (T v e oL R T sh Pl A ) AR (L SE BE I A )
HULAE) FURE TG 3 (A K 25 e e R RIS B AR ) o AR I A R A SR, R LR T g oW
59.34% sIRINEEAR (7 29.96% s ¥ FE VA 5 0.4% ;B 552 6.8% , oAl 5 3.5% . ikHEi %S Becken
S NPT P R 5 BT, AR T Zh A AR CO, HERER N 93 6507.7 ke,
3 FURSEXHRRIEHEE

JE AR ARS8 ™ | R RG24 B X R RHA 2 VT PE 8 A SRR X, (R XN T e pF G 3,
I L ELA W R RE T B R3S R G R BN A S REAUK A S RS, HW A5 B HESL WL 3,
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x5 MRIFEBATEN CO, tfREHE
Table S Tourism activity emission of carbon dioxide equivalents

WA R AL ligSy

Coefficient of carbon emission Number of C hﬁfiﬁfﬁﬂ(i Jk
/(kg C/N) visitors/ A\ Arbon CIission/ g
WG Sight-seeing 0.417 685970.4 286049.7
K IR B Leisure or holiday 1.67 346337.6 578383.8
1545 1 2% Business 0.786 78608 61785.9
RFVi K Visiting friends and relatives 0.591 4624 2732.8
HiAth Others 0.172 43928 7555.6
A3t Total 936507.7
KA
" A
b)) i1 5 42 b
% e 7 % a5
4 142 42 1 fE
= % % il
i}
JAYEY
FEBE A BB TR R
Y Y
GRBY x
MBI B |
¥S
f R |
AR AZS RGO KAEEBRY

3 RS KBRS EAEZRE

Fig.3 Calculation framework of carbon absorbing in scenic tourism area
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AR A= ) 5 BEAT 5 logistic AR KAETY R F BRI HA AR A A K2R, SRATESE A= Py 4
T F A A AR B 1 A Wy i B AR AR K ST B BRI, | AR R SR e — 41 (1) £ i sk R /)
AL LR ARG

Co= ZZO AR L DO e @

[P, A FRPIN AR, C,, WA BRMIE AR5 RLEBRIE, 7 00 BRARSE B RUbR % 21 14 2
5, n,m SRR RIMRIR LR H 5 ¢ JIRREER R L A, D988 i D ARMRETLER j 25 MRS 4 A AR T
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PR o nmo, Ay, o AT RS 2010 4558 B L RS 48 ik DX BRARBE IR TS A i 407 . Y4 A
B A3 T 2010 455 1 RS X ke (R 6) .

F6 FIUNERFNEHRIEHVE
Table 6 Total forest carbon storage of Mount. Lushan

Type . /a Parameter W Parameter £ Parameter a storeage/ g

N 41k Young forest 61 735009 10 199.15 20.7297 0.3534 4 314083230
Miscellaneous ~ H14k Middle forest 1202494 30 119694979
tree I EHK Overmature forest 69297 50 6900287
E IR 41k Young forest 1089251 5 290. 96 8.5774 0.056 22226221
Mixed wood Ak Middle forest 4642257 10 119899961

Bk Mature forest 4173542 15 134887378
KA Cedar %Ik Young forest 3161853 10 69. 61 2.4369 0.0963 59651003

bk Middle forest 4573952 20 120373028

BB Mature forest 15894607 70 551769039
EM 41k Young forest 6569036 10 81.67 2.1735 0.0522 120613507
Masson pine  FAk Middle forest 20630706 20 488026058

Bk Mature forest 5403347 50 191582851
LEEN LK Young forest 824030 10 155.72 10. 5681 0.0443 8563896
Mourning Hibk Middle forest 342778 20 5163792
cypress PR Near-mature forest 70461 40 2017958
A Total 6265453188

2010 4 )5 L ARMAE B S AE[E B AE T 265 t, P E R BRI A + R FIEFEWIL WAL, s
S5 N\ Fe BRI ( 13 24 o5 VBT 1Y) 30% ) FALSE M BUIE (R B BT 1 2/3 ) SRR SR Hh Sl A ok VI 1) T g v
FELOT o EAR SO SR PRI AN 2 Ay m (B A 5075 LU AP 5 1 - SRR R 3 029 v, 543 ) 1L ARMRAE 4 A
TSR RE 77,2010 45T LLARARAE S R GE BRI 9294 t,
3.2 IKAADRGRRIAG

KAEABRG KR CO, B—AE R, H 32 2050 5 A7 7 AR v 5 A= 0 A8 BILAR R A 25 AL
W RN KSR CO, o Jo ILRGR X PN 27K, R R 30. 54 hm®, MR A 7™ [ 22 2 24 A A58, i e
TR R BT B A2 R 500 gC m ™2 a™',2010 AR5 /K AR A S R G BRIE M 153 1,
4 FUREXRHRIESHRLCOH
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TR 5 I ) L BARHR AR S 21 222 o, iR i B HE RS &k 87 475 v, & 1LfcHERC R 108 697 t, ML
TRHE S5 B (2 7) , A JE BB HERL 5 19. 52% | i 4P R ite it 3 i HERL 5 80. 48% ., i 1F 7= b & R
HIRRHE R, YRR HER 5 T 82. 89% , BEVRIHAERKHEAL &5 11. 79% , i 2@k HEaL 5 T 5.31% , AHLE
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Table 7 Total emission of carbon dioxide equivalents

WAy WAkt gkﬁkfmyif
Type of carbon emission Carbon emission/kg varbon emission/%
ESY BRI Food carbon emission 17591203. 5 82.89 19.52
Local people S HERL Transport carbon emission 1127782.7 5.31
EVERKHERL Energy using carbon emission 2503110.0 11.79
JRWEH Tourists  EWIHKHEL Food carbon emission 9313808.7 10.65 80.48
{ETERHE Accommodation carbon emission 33278928.0 38.04
LB HERL Transport carbon emission 43945407. 1 50.24
Jt BTG STRHERL Tourism activity carbon emission 936507.7 1.07

2010 4E ) L b A= S R GE BRI 9 447 v, Horb  BRMAE R RS A BRI BREE ), H 44 [ f i hy
9 294 t, Y i A A RGN 98.38% , H KIS i AR /)N, L d L A/
4.2 JEILAYRRIE BRI IS 4B

T e 1 5 DX S Sl , 5 | AR AR e HE s 1) DX B te B 5548 . MAAIRHER ZS [R] 2K & | il el 78 5% X Y
PSR HIE TR 45 55 DX PN 8 2838 (4G A b Jee R ) A7 IR % 20, 176 5% DX DX A0 B4y e T30 U 5% IX 7 %) 5 388 T
TEY (AR o 5 XX N BRHERCH 40 258 «, FLEE N 37. 03% | Tiii X AR HEC K 68 439 t, L E ik
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BRALH R BREERS 5 A B X BRy B0 O XIS 28 2R T RELE K = F R

2010 4 J5 Ll A 25 2R 40 [ ki WU T X CO, HERL Y 23. 47% , LB A I, M6 K = %
NV AR T FE 1980 AFAT, 38 AR 4 il o B 25 R G T H Tl €O, HEIUAY 30% —50% , KICH KBl 1
HTOl CO, HERL A 7% —12% , v E Rl A= 28 RGeS 1T H Tl CO, HER Y 20. 8% —26.8% ., Jri 1L fili A= 2%
REMW WX CO, HERGE SRIIAMFFEAE Y, (0 i TR b e HE B A X PR A% | I L Fifi b A 25 3R 45 [ e g
TR T 4 L ARHERC (AL B T A< i B AR Ui DX AN A% i e HE TR ) 1 8. 69% LA UR A I B 4 iy i,
K4,
5 #it5itie
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R R R HE ORI 253G
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Fig.4 Carbon equalization in Mount. Lushan
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