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Abstract: Emergy analysis based on emergy evaluation and transformation is an appropriate methodology for analyzing and
evaluating material, energy, and monetary relationships and how the various levels interact with each other in any ecological
or economic system. The tourism ecological system, centering on tourist activities, is a composite ecological system made up
from nature, society, economy and tourism activities. It is a special type of man-land area relationship and emergy research
on tourism can provide scientific advice for the sustainable development of scenic spots. Based on relevant literature
reviews, system comparison and analysis of similar research, the author arrived at the conclusions that the emergy in the
tourism system has major distinctive elements related to advancing theories, element selection, establishing indices and
integrating methods. The paper proposes future directions for expanding emergy research on tourism systems from theoretical
methodological and content aspects.Generally speaking, there are very few domestic emergy analyses that take the domestic
tourism industry system as the object of research and study from a micro scale. In comparison with foreign studies, when
viewed from the reasonable utilization, index selection, data acquisition, system integrity, and practice guidance aspects,
amongst many others, the research is still weak. From the angle of geographical distribution, different countries have
different resource backgrounds, and the research results are dependent on the method used. Therefore, emergy research is
an urgent requirement for most countries. However, when comparing the results of different countries, we discover that only

when calculation methods are unified can the reliability of the results be improved. Therefore, theoretically building the
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emergy analysis system of the tourism ecosystem is essential. Determination of the boundary of the tourism ecosystem is the
basis of emergy analysis. In reality, ecosystem fragmentation caused by administrative jurisdiction makes the definition of the
value object too difficult. Thus, this affects data collection, selection of input and output indicators and the qualitative
expression of calculation results. In order to solve this problem, we can increase the effort spent in the case study. The study
of small scales should be encouraged for ease of data acquisition and increased reliability. In the future, it is important to
take the Huangshan or Jiuzhaigou scenic spots as examples, using the method of emergy analysis and to discuss them from
the angle of the tourism eco-economic system, conducting a systemic analysis on the emergy flow of a scenic spot. Some
novel indexes could be proposed, e.g., emergy exchange ratio of tourism, environmental loading ratio of tourism, emergy
sustainability index of tourism, emergy sustainable development index of tourism, emergy tourism ecosystem health index,
etc.In addition, we need to provide further discussion of the method from three different aspects: the first is focusing on a
multidisciplinary approach combining research. The second is paying attention to the use of a new benchmark. The last is
paying attention to the analysis of the process and putting forward a new index evaluation system suitable for the system’s
attributes, then, probing the effect and mechanism of the main ecological economic flow with a complete method. Finally,

we should strengthen the diachronic analysis and horizontal comparative study of the tourism ecosystem.

Key Words: tourism ecological system; emergy evaluation; sustainable development
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Table 1 Table of emergy system factor comparison about major domestic and overseas tourism ecological economic systems

RGP 22 TR AR L R TR FE 9 H A AR SR 25 2 B 7 ZAR B AR

=4 RENEER RGHNER /i
Author Elements Inside Elements Outside Comments
Abell'®] il CRST 0 S R AR AT s BEOG KLY RIK Mt RERR R)E A S RIS RS
MRS R () ;fi AR RS Zs sk B R KIS
IS4 'Y 5% BT () R
TRG BUT (Bl Ol 3 ik (iR
) SR B 5640
Brown'®] TEE b TR RO AR BT IR PG X SR R K B S R I R R A B R Y
(HTHE) IRRHK BRRE B AR S RL 55 it 5 RS R e R AT 4
By ikl (R
Rl AE SRS (138) \BEHATS RS, HDE Y R FRAK S oK B BN RTTBURSE
— il BEFE ST Tl O A . 7 AR A 5 S G B AV
el A SR W) i
Lei K P{14) e N GRS A N3-S - e N 2 0 A A
KT B RGN IR 578 ) &
FRSS IR iRIEE JE R BUR 2
Lei K PL13) B8R SRS AT iRkdE Tl Al RS B SR s K R R AR TR IR T A S RS
ESE AL B GRWEE (TR E) I R 097 s RS ikl (TR
£ .GDP &) i ok
Zeitk i (2] CLREAR BT RENRASHR B SRR EAR il RRAK XU RBE R R R T T IIE R AR X R G
FEER AR R LR B A S et BHOF BUR B T JitliE S (g
e KBk X S EE AT
F i KRG (BRI ) A B R GEEK R R OR iRVEE R SISO R G
RGO Q) JRIERG (R K WIS i B
) R
W g (20 FAGFp A A AR A AR ORBARE F/KIAEE MK AR A ARRRIFE T R S

Jife i

FRRBEAR A MRS BN LSRR
TR A MRS BN (4

2.3 fEbRAE T

Odum ZFAEBE(ETT 42 Hh TARZAR bR XT R GEREAT rI RSt o A7 | [R) I S8 il 7 3 X T AN [l ) 2R e i 1
AUREELHE br . TERTFE D, S ) B BRAE DA 5 T, — RN HR AR A, — M2 IEAR IR R RO SERR , 72
NV REAERFFE T, 2 BUSAR T XM PTRFSE R AT i b ) P SO & 1 S T AR L N384 7 it i
(A A T OLEFR AR | = HORT RN (R bR e T T SEUEMERIF 5T 5 78 Tl R GERBELAF 5 b, 22 FH 2 1 R (i 4
PR BB 3 FRBE AR AR AR T RE AR FR | Lou 255> BN T 5 35 0 A DG 16 bk LA TE I B SEBRHE , — 2
P B RB (AR AR R UGS T TAE S T R 4L,

TERRIFREMEH 7T, [ N R 20 T B A 45 b A« BE R B R (EIR ) (PR BE 0 28R (ELR) (RE{E™ Hi R
(EYR) RE{E AT RFLEPESR bR (EST) (REAH ATH52E K AL RESE bn (EISD) o 17 151 A1 1% SCHR 3= 2 1 510 ml B 9 9 LE
H(R%) FEHHEA(ELR) AKREE MR (U/P) FEERE (U/A) S5 (KR 2) . REMEATFRREMESR IR ESI 2

http ; //www.ecologica.cn



590 JAE = 35 %

Brown Fl Ulgiati 42 1 (1 HI LAVFA 2R GE T 45520 R ML RE IO ER G MRN8 AR 5 o 1h THZ AR AR B Z X BB i
PRt S 2 TTBRAY ST, B2 BN TR R G T R SR RE A RE (AR AR EISD [ P
X FFE FRFEAT R GTAY AR A, T ] A1 54 SR 38 455 (0 2% i BE MEL 16 A 20 Fr AR G0 0 vl 5 2 8 R
B, AR IX A B — B R

F2 EMIMEZRREESEF REEBERILEER

Table 2 Table of emergy index comparison about major domestic and overseas tourism ecological economic systems

X A S 30Tk
Area Year R% u/p U/A EIR ELR EYR ESI EISD References
Il 2006 71.3 2.80x10'° 7.30x10'° 0.383 0.383 3.60 — 9.39 [23]
(A 2004 — — — 0.56 0.75 2.79 3.72 2.04 [20]
WRIINCHAER) 2006 12.68 — — — 7.31 — 0.14 0.113 [21]
FAKI 2004 — 4.94x10™ 7.74x10" 0.004 0.004 42.95 — 5.57x10* [30]
M 2008—2012 — — — 1.36 34.90 9.81 0.28 — [31]
P Macao 2003 0.123 4.90x10'6 8.05x10' 55.8 813 0.683 0.0008  0.0012 [36]

B H LN

UNEEN3)
(SEARHRL) 1993 0.1 2.74x10" 7.79x10% — 0.10 — — — (8]

Papua New Guinea

('The National Tourism)

EAHULA T

(KT )

Papua New Guinea

(Dive Hotel )

P4 (TR

Mexico ( Resort Hotel )

HRA Laly

(Riviera del Beigua)

R: AT HH % Renewable resources(sej) ; U/P: AXJFE{E i Emergy used per person(sej/p) ;U/A ;B i ALRE(E i Emergy used per area(sej/a) ;EIR: RE{HBL TR

Emergy investment rate; ELR ; TR 6158 Emergy loading ratio; EYR : BB{H/™ % Emergy yield ratio; ESI; RE{HFFEEMETE AR Emergy sustainability index; EISD ; BE{ il £54E

2001 6.1 1.21x10" 6.82x10' - 15.3 - - - [9]

2001 1.30 2.70x10' 7.96x10'° — 76.0 — — - [9]

2008 18.95 2.32x10'° 9.58x10'8 4.28 4.28 — — — [19]

K REMERESERS Emergy sustainable development index

FRYE R R G RRR M 2 A T —SE R A ST HEAn . QOIS v i R ST R AR S BT 4 1 A AR il Ui
ZVF RGUAR IR AR RS I RETE AR AESOCRIGAR  BARPEN PR SR IE AR L SRR A S ik ViF g
TEM IR PR AR R BB ORI TE RS (GT) |, i 48 S A A iR i (B v R & B =ity i T
A AR E 28 T REE AR (A= A HR I BE (4 b | 2E A Ui B (7 Hh 36 Xt RGEMAT AT ak/NIBE AT 24 S0 1
XA T IEF YRR ORDIBEME A ) P L TSR T A= R 257k 25 2 MR FR D 48
PR I SRR IR I S R TE WY R 57 55 SEREAE, R HE TR I AR 1 A8 4 R R Ui T 42k R SR R (E 4R
BRU S FEAEBR A AR B L T R A UL LE B A B U AR R SRR A R B A R FE AR, 3R 2 A AR AR R L
SEHAIE S | i TR (A SEE A B AS [F] 25 52 i AH . A9 BB (B fL 26, Fir LAFE A% U/P il U/A TR B il AT —1k
AEBR | R R AT R BRI A5 R AT T AL ER R O 5 S A RE A JE MR 1.58% 107 sej/al ™, TESZBRSY
Breb At e bR, 75 2 UL Bl A Re (A 5% 40 %, I e % 1z F 21 22 491 SEUET 2 v ] U3 —fk b 38 FH T X b
5T
2.4 JrFEAERUDTH

AV AE S R G REEI G P a2 T REMA AR S L IR A R R 2 k'™ = on MR Y S ik
AEAE RIS 0 N ) 21— 0 e B 5 4000 s 7 Tk R G, 2 2ikis TR RB M-I i ikt A R
PR DL A vk STk A ST Tl RGN AL

TEMRIE R G TE T 2R BB REE AT T AR U AR S A T R gt h i L AT b TR R B B, ik i 2k
DAV R R Hr A8 AR R HIEE AN 5838, DFFR sk = £ | [R] Bt o fil i e N 2 X A A it 22 46 Fr 42

http ; //www.ecologica.cn



2 A 55 ORI S ARG AR E M IT R 591

R AR 55 B T SR, T LR H 25 A (L IR AR AN TR R SRR TR T K ' TSA 5 88, LIBAK
FSIRBE FLIAEL R S, 3 A SRR WA T EA T TR BE . Serour S5 45 4 7 ik K2 I 437 ik e 2 5 it
WIREZ IR Vassallo 55 FIRE(E IR T RACRIA 23 HLE G R WE ML 28 0F b2 IR 1) ] 5 2
Fr ot , 255 R A A R RS 2 A Em-TACL” B3, 41 H R BE 3B T LA i I i 04 A i [ 39
AT 0T, o B SR AL AR G BOR A . IR HIAR & 2 B W i e 5 1) BE AL Al T (15 o R B RE A
M (A2, Brown FiI Ulgiati 76 %8 175 Ik G2 370 14 RE (L 14552 38 e i 332 1B 1 2 i A 300 00 43 i
B GO LRI A I A R G R | PTARR RS BRI T A AR T LR T

3 HREBR

SORE | BN AOULRUEE Hh e, LU T 7l 2R 58 5T 08 G B BEMEL 0 A 5 /0, BB BHIE 1) 75 BEIE ]
RAREEH B R AR R G Se B SLAE S SR TT I, R TSR T R AMIT R Ss , F5 e LA R T AT ST

(1) B By 5 AU IR AE S R G BEE TR R

TR A 25 R GE A T i e R REAEL /0 A i Bk, B b ol AT BUR A T BN AR S R G, (ERE(E AT
X RAELL S E , TS M i R 4 | REESM A S %0 R AR 1 e 1 LR i B G R R e VR Rk, 4 BT
ARSI X AR — AT B A o A 0 S Y BT A DRGSR A R X (o LR i 3R B 1A
55 HOiRir AR SR RGN T W, REWILT A AT AR R IR WEAR 55, 5 THfE o 38 o o SR i Uiy b )
REAEL 23T, DT ] AAEAAT R I A A5 22 BF R GEREEL A B — FBHE SRR &R

(2)Jrik B4 3 ATl ot —

—JEIE R B ERI LA AT, SR A SR BRSNS & GIS FR T B v s A
B BB = AHAEISF A & . e A TR A b ER BB (LG e | JUHAE S HA b X 4 LU BRI S v, LA ] — B e
R R R R AT OB N B R BOR S R BB X, R TR E RSB AR A T, 1R
IS RSB PERTEAR PR R |, 588 00 BT RER 5 V4 X RGEHEAT 20 B , PR 1T A RE 1 A4 I A 21 % 5y 1) 4cb P
XA R A A T A AR TR B TS LD

(3) A L, A B i i i A 25 28 GE RE R D7 I 0 -5 488 1) LUAERE 52

455 Hfh R GERIDETE R , W7 IE s Bt b 4325 1, iAol A= 25 2R 48 vp 56 T3 8 ST RERY
REMELIN S, Tk R G IR 5 0 MV U0 ) RE BN 3458 , ARbR AR A5 R 8 vh 5 T AR B IR S5 D RE R M ELIFAS L 32 ]
TR RGERIREMENTIE . AR RGAAZ I SR SE H Y At S P RO REMEL AR 18] o 5 T REAEL BT B4 e i A=
AR iR AR A2 A iR AR ikl AR A5 U L REAEL S 5 W5, REAEL O (ELIE M T S i (e 5
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