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Table 1 Comparison of basic characteristics of tourism in Zhouzhuang, Jinxi and Qiandeng
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Table 2 Result of ADF unit root test of time series variables
e bk ADF 4t 1%l SHE 5%l FH{E P D.W it
JE A Ln(R) -1.680769 -3.503049 -2.893230 0.4376 2.166163 N
DLn(R) —6.747405 ~3.546099 -2.911730 0.0000 1.925248 — P
Ln( W) —0.552347 -3.502238 -2.892879 0.8748 2.063459 FNE
DLn(W.) —4.024232 -3.546099 -2.911730 0.0025 1.959073 — B
Ln(F) -0.234678 -3.503049 -2.893230 0.9291 1.960219 RFFa
DLn(F) -3.693701 -3.546099 -2.911730 0.0066 1.869781 — [ ek
Ln(L) —2.249717 -3.502238 -2.892879 0.1906 1.879507 N
DLn(L) —4.252520 -3.546099 -2.911730 0.0012 2.053748 — [ pp i
Ln( Wo,) -1.853809 -3.503049 -2.893230 0.3526 2.117804 N
DLn( Wo,) -3.629272 -3.503879 -2.893589 0.0069 2.062409 — [ B
Ln( Wao,) -0.813561 -3.502238 -2.892879 0.8104 1.994613 N
DLn( Wao,) -9.521399 -3.502238 -2.892879 0.0000 1.999809 — i F
HRIE Ln(R) -1.920209 -3.571310 -2.922449 0.3206 2.279541 AFER
DLn(R) -8.109260 -3.550396 -2.913549 0.0000 2.143535 — e
Ln(W,) -2.735964 -4.121303 -3.487845 0.2266 1.804427 APE
DLn( W, -6.877703 -4.127338 ~3.490662 0.0000 2.051600 — Bk
Ln(F) -2.522872 -4.121303 -3.487845 0.3165 1.901210 AR
DLn(F) ~7.934740 -4.124265 -3.489228 0.0000 2.014911 — [y LK
Ln(L) -2.527550 -3.568308 -2.921175 0.1152 1.958813 A
DLn(L) —4.908714 ~3.546099 -2.911730 0.0001 2.008433 — P
Ln( Weo,) -2.319341 -3.546099 -2.911730 0.0591 2.210608 R¥fa
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Table 3 Results of Johansen co-integration test of environmental quality indicators
—_ SR T S SR ST P /\‘-fnax A-max A-max W}E}ﬁ
5%l S 5 Geilik 5%l S PfH X
JE Ln(W,) T AR 24.69675 15.49471 0.0016  14.59538 14.26460 0.0443 2
2L 10.10137 3.841466 0.0015  10.10137 3.841466 0.0015
Ln(F) TCUME R 29.48802 15.49471 0.0002  15.21295 14.26460 0.0353 2
2L 14.27506 3.841466 0.0002  14.27506 3.841466 0.0002
Ln(L) TCHME R 32.04581 15.49471 0.0001  21.06682 14.26460 0.0036 2
e S 10.97899 3.841466 0.0009  10.97899 3.841466 0.0009
Ln(Weo,) TR 12.12076 15.49471 0.1512 10.65575 14.26460 0.1723 0
e 1.465010 3.841466 0.2261 1465010 3.841466 0.2261
Ln( Wao,) TR 13.73775 15.49471 0.0904 11.43865 14.26460 0.1336 0
2L 2.299106 3.841466 0.1294  2.299106 3.841466 0.1294
R Ln( W) T & 49.50185 14.26460 0.0000  49.50185 14.26460 0.0000 1
E2L— 2.321644 3.841466 0.1276  2.321644 3.841466 0.1276
Ln(F) TR 51.92326 15.49471 0.0000 46.25800 14.26460 0.0000 2
EE A 5.665258 3.841466 0.0173  5.665258 3.841466 0.0173
Ln(L) TehME X & 93.20493 15.49471 0.0000  75.65180 14.26460 0.0000 2
2L 17.55313 3.841466 0.0000  17.55313 3.841466 0.0000
Lo(We) — TEHMEXZ 13.35729 15.49471 0.1023  12.60880 14.26460 0.0898 0
2L 0.748490 3.841466 03870  0.748490 3.841466 0.3870
Lo(Wao) — TEHHMEXZ 15.29407 15.49471 0.0536  14.16937 14.26460 0.0581 0
2L 0.924697 3.841466 03362 0.924697 3.841466 0.3362
T4T Ln(W.) TeUME G R 46.63281 15.49471 0.0000  32.99482 14.26460 0.0000 2
2L 13.63799 3.841466 0.0002  13.63799 3.841466 0.0002
Ln(F) TCHME R 40.18959 15.49471 0.0000  34.32170 14.26460 0.0000 2
2L 5.867898 3.841466 0.0154  5.867898 3.841466 0.0154
Ln(L) THEERF 38.54746 15.49471 0.0000  36.99706 14.26460 0.0000 1
e S 1550407 3.841466 0.2131 1.550407 3.841466 0.2131
Ln(Wso,) Tt & 12.85178 15.49471 0.1204 10.16797 14.26460 0.2011 0
B2 2.683815 3.841466 0.1014  2.683815 3.841466 0.1014
Ln(Wao,)  GIHMEXR 12.84806 15.49471 0.1205 9.216343 14.26460 0.2686 0
E2L—N 3.631717 3.841466 0.0567  3.631717 3.841466 0.0567
JEHE : Ln(W)= 12.578580-1.542690Ln(R)+ KA HATER G BAG  TH IR 505, S L M5

0.255205[Ln(R)]* (2)
BRZ . Ln(W.)= 5.018739+3.985564Ln(R)—-
0.880637[Ln(R)]’ (3)

T4T :Ln(W,)=9.510407+0.123869Ln(R) (4)
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Table 4 Results of Granger causality test of environmental quality indicators
it BBk F&eit i FERERER (p) 45t
JE Lo(R)AJ2 Lo( W) HY Granger Ji A 4.28323 0.0343 g ) ™
Ln( W) A2 Lo(R) Y Granger Ji A 0.60476 0.5499 HeZ Ik
Ln(R)/S & Ln(F)#J Granger J5 [ 3.11514 0.0613 SEECYY
Ln(F)AJ2& Ln(R)AY Granger Jii A 0.67156 0.5795 iy 3vd
Ln(R)A 2 Ln( L)Y Granger 5[4 3.23762 0.0539 g
Ln(L)/A & Ln(R)f# Granger J§ 0.64924 0.5871 ez Rk
R Ln(R) A& Ln( W,)f) Granger J5 [ 6.40115 0.0103 EECYY
Ln( WA Lon(R) Y Granger Ji7L A 2.24155 0.1442 ez R
Ln(R)A 2 Ln( P Granger J5 A 6.59243 0.0179 iR Ceran
Ln(F) A2 Lo(R)AY Granger Ji{ [ 1.06321 0.3790 ez R
Ln(R)A 2 Ln(L)fY Granger i [A] 18.13320 0.0000 E(EECYY o
Ln(L)A 2 Ln(R)HY Granger J5 4] 2.01310 0.1240 ez bk
T4T Ln(R) A2 Ln( W)Y Granger Jiit A 17.01628 0.0020 E{EEEY Y
Ln( W) A2 Lon(R) Y Granger Ji7 A 0.55022 0.5801 ez i
Ln(R)A 2 Ln( P Granger Jii A 12.41151 0.0027 E(EECIY o
Ln(F) /A2 Ln(R)HY Granger J5i [ 0.60631 0.5790 ez Rk
Ln(R) /A2 Ln(L)AY Granger J5[A] 5.94703 0.0123 g R
Ln(L)AN & Ln(R)HY Granger Ji7.[A] 2.88488 0.1554 ez
W U MR ERAE 1%.5 % 10 Ylf B KO T4 R R %
5 FERBRIFSHAIMIFBA K EKCRIER
Table 5 EKC inspection results of environmental quality indicators and its per capita tourism income
e B 2Rk B ZHAGIT B, SR SR By R D.W i
JAE Ln( W) 12.578580 ~1.542690 0.255205 0 0.757818 0.944831 Ul
(10.046540) (-1.856348)" (1.868445)"
Ln(F) 4.816799 -1.846326 0.349961 0 0.801511 0.877140 um
(1.602693)° (-1.925537) (1.067379)"
Ln(L) 6.425336 0.050909 0 0 0.878931 0.989006  HiE_ETt
(90.212720) (2.229415)"
HRZ Ln(W,) 5.018739 3.985564 -0.880637 0 0.624439 0.886332 U
(1.253248) (1.084849) (-1.054942)
Ln(F) ~7.306402 12305150 -5.516249 0.814842 0.856681 0.929271 N 2
(-5.437603) (3.523812)° (~3.106968) (1.490953)°
Ln(L) -1.139595 8.154962 -3.693765 0.554886 0.759861 1.185696 N7y
(-2.253579) (1.289722)° (-1.261223)' (1.242099)
T4T Ln(W,) 9.510407 0.123869 0 0 0.727391 0.679305  Hul Tt
(19.782010) (1.657146)
Ln(F) -5.017178 5721732 -1.089167 0 0.774326 0720732  fUR
(-1.392825) (2.094426)" (-2.116464)"
Ln(L) 3.979847 0.016508 0 0 0.700026 0.878459 7t
(3.660795)™ (0.038728)

AR SR T, 227 IR ZAE 1%.5 % . 10 %1y i MoK F TR 40 5% .
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AMET9.61 JohT, T5 7K HECR Bk 28 0% & Je g
T, E BH B T BRUR VA AR B B T i
T RS RN B B AT IR, 5 /K HE
B S AIIRRFESOA R F9.61 TTh, 15K HERL
SRR 2T UE—2 2 R i WL , Ui X AR
Jile e 48 5 A e B A i A, T LI B 2 B A
B T R iR 28 DR IG AE E T BR B 5T R
3 TG K HECR SR P K 2 R) 2 BR vk
K Z B Lo(R)BEEAIN 1% , Lon(W.) ¥ #2715 0.124% .,
T TG K HE A B TR A i T
FE T TR R B M, &V kA&
WA AN R IR B R R ABIRA
222 FEEHERCE S AR EKC K255
JAE B T 2R 5 AR A
SIAFEAE U T IO R N AV I OC R El U
R3¢ 2 (RVEKC i ZR) , He =5 R 43518 -
JHE : Ln(F)= 4.816799-1.846326Ln(R)+
0.349961[Ln(R)]’ (5)
HZ . Ln(F)= -7.306402+12.305150Ln(R)-
5.516249[Ln(R)]*+0.814842[Ln(R)]’ (6)
T4T :Ln(F)= -5.017178+5.721732Ln(R)-
1.089167[Ln(R)]* (7)
I REE(5) (6) (T) TS R R, JAl 2 HE
T U A jh 2R 45 158 Ln(R)=2.637, B A ¥ ik iifF
WA Ry 13.97 JCHT, ZEMEHERCE h 10.82 thif H L3
Mo TEARRIEAAL T 13.97 Jh, e HEm &
i il U 26 % 2 R U /D, 3k 5 ) T o AR A BT 4
Xof 55 DR JT 8 8 e T A il 4 — R bR A Tk
T, AR B T BE L T BRI R T A K
024 A IS S T 13.97 ST, 280 HE i 2 B
il ifF 28 B ik — 20 & SR T, DA i &
PR U A ™ A R ) B2 30, A 3 T A it A 2
FIE 1 T U3 B T 5 B R S s e N A i 2 2
AP435 Ln(R)=2.014 7 Fl Ln(R)=2.498 4., !
NETHRHFICA R 7.50 TCAT12.16 TTHT , FE(HHE i &
475.80 t F15.54 tBf R 5 o 2 A IR IFUSR AR
F7.50 TUHT, A HE A bl N BT R BEUSCA () 3 in
1T, 3% 5 280 3 T AR Bt JE I I A R A K
M ABIRIEWAA T 7.50 TG 12.16 JTTZ [A] A, 26
e Bt A AT U AU R T i L, 3k A, 5 B
A e S A B G- T A LA B RIA A O, 55t
DX Jot T 4 3 kg A AR I R R IR A . T A
P WE A T 12.16 JTI , 20 HE B X 23hE A

IR WESCA 38 I T X 5 U R A A A b
Kb, TAE St AL BERE ) T Ui A UIAH 56 5 T
KT 2EAH HEC R 5 U L7 i 2 93 400 Ln(R)=2.627,
B 2 9 Wi A g 13.83 ST, 24 HE i &
12.15 tBF B A . S AR IS AR T 13.83 6
B, 20 HE ik B i e 28 0% A e BT A SRR
Wi = & FEOX — IR EEEA WA
JR RS 15 T 13.83 T, 20 HE ik B ik e 28 B
i — 20k B W A, X 5 T KT BT AR ik
NI A Tt E A LG IR & R A G
223 [EESESEHEGE 5 AR R EK C S
JEE BRI T AT AR B S HE i 5 iR iE
WA Z B 43 BIATAE ] TFHERPE R R N AL Hh £k
KR LM LFCER RS 510H0 -
JEE : Ln(L)=6.425336+0.050909Ln(R)  (8)
B . Ln(L)=—1.139595+8.154962Ln(R)-
3.693765[Ln(R)]+0.554886[Ln(R)  (9)
4T :Ln(L)=3.979847+0.016508Ln(R) (10)
J R (8).(9) . (10) I3 2RI, J& A 43 3% HE ik
HSHRIFA TR Z ) R OC R, B Ln(R)
BN 1% , Ln(L) K32 55 0.051% , 57 3 HECR A2
i RS A iy b, 3 55 R R X AR
AR AR R T RSB RS iR liE , I
PR AR 2 AR IR A G 5 B B R A N A
2 2N 543 9 Ln(R)=2.061 5 1 Ln(R)=2.376 4,
RIS Ti i UAh 7.86 TG A1 10.77 SO, 17 3 HE i
O 125.90 tH1124.81 tBFHBLEA 5 o 2 NI HRIE
WA T 7.86 T, by S HETC e Bl 34 i i e A
RGN b T, 502 B AR DG 1, B3R
SEVE LGN ER A IR T AR
AT 7.86 TGN 10.77 JC 2 (A1, b5 3 HE i 2 il N
ATt Y WA S I T RAAEG , 3K 5 8 3 vy AL I 9% 4
BN RIS DA GRS TAEA & 4 AR iE
WA KT 10.77 JCHT, S35 HE R M2 A 347 it Ui
WA I T, X 5 R N B s A G T
KT B SR S R 2 B G K 2 o] 2 % T
K Z I Lo(R) B8N 1%, Lo(L)¥H42 15 0.017% , 31X
SE T AT D AR /N AU 0.34 ki,
TR R S AR T PR e e B B, SRR3R AR IR
TR AR
2.3 IRIEEFYIE R R T
23,1 WEASIE S B SR
66 R 3 B HE LTS KK W 25 SR AT LA
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Table 6 Results of the water environmental quality indicators test (mean+SD, n=12)

Jite e IKISEFE T 2009 4 20104F 20114F 20124 2013 4F
COD/(mg/L) 190.25+22.23h 205.83+6.34c¢ 201.2543.11¢ 172.75£39.63b  145.63+10.50a
JH NH:-N/(mg/L) 52.67+6.96¢ 46.50+1.57¢ 47.50+1.45¢ 30.00+13.49a 37.50+12.82b
TP/(mg/L) 3.00+0.38a 3.0040.12a 3.08+0.19a 2.85+0.54a 3.13+0.23a
COD/(mg/L) 191.81+28.34a 193.94+24.88a 215.35+41.12a 192.32428.86a  213.92+14.11a
HE NH.-N/(mg/L) 25.82+5.58a 25.34+3.95a 25.14+4.85a 22.03%5.02a 26.09+5.53a
TP/(mg/L) 2.99+0.51b 3.31+0.77b 2.57+0.65a 3.01£0.53b 3.50+0.33b
COD/(mg/L) 397.12+86.58h 222.17+11.96a 224.43+22.96a 240.61£32.81a  222.21+39.99a
T4T NH,-N/(mg/L) 19.43+4.46a 19.22+4.16a 28.69+1.93h 28.25+1.49h 27.04+3.69b
TP/(mg/L) 4.68+2.25h 8.95+2.57¢ 4.93+2.10b 3.3040.49a 2.30+0.43a

TE R 479, R AR 5 T BN ), S 2K BB SR R AN ] AR5y 22 [ 508 2 Sk 1 25 (P < 0.05) s I SR A f5 28 5 B A )

IR A A A7 2 TR 22 SV 1 3 (P> 0.05)

F L AR K TS FR COD &4 2013 4F i F R T
2009~2012 4F (P<0.05) . NH-N & 5t 5 B F [
#2012 4F 2013 4F NH,-N 7 12 1 % T 2009~
2011 4F (P<0.05) . TP &4 Fr 2z 0] 0 i 3 25 5%
P SRI2 K FREE 548 COD & NH-N S 4EfRZ
B JC i & 2 5. 2013 4 TP & 2 i % = T 2011
4 (P<0.05) 5 T-AT /K ¥4 55 48 #5 COD % it 2010~
2013 2 g F KT 2009 4F- (P<0.05) . NH:-N 7% &
) 52 B0 T i A, 2011~2013 4F B 3 55 T 2009,
20104F-(P<0.05) . TP & & 7E 2010 4F f 55 , i 8.95
mg/L, J5 FF U TR, 2013 4 TP & i i KT 2009~
2011 4:(P<0.05)

JK IR H5 47 COD . NH,-N # & 7K Kk = 4E
A5 YY) NH-N TP BRI B R R EAR
IF 55w, il Ui IR S 40 R AR 7= A T R K IR IR
Wi, Herb, B FE 2013 4F COD . 2012 4F NH-N 75 &
WE TR S IR E R A C, BRiE 2013
4F COD NH:-N . TP & 1 Fh i , B IR E 77 LIk R
Bin A& TR A . T4 COD. TP ¥
B TR, BRAEIR BB IS T — & ML, Ning
SR oE R, Bl RV TR R | iR i K
I, AE R 422 R IR 55 18 it 2R K HE AR DL A 52 35 1Y
PR I A ) P BOK BRI T B A2 LA
BEMEEEE KGR AR |75 A I A4 il 2 o % 7K
TSR E B, AT ST LRIl i K IR
EHE, R T T K BREE 75 YL AR AR
232 [EZSE YA TR SR

SR IR, AE S BRI AT 3K
PIReE 2 & X o i EUA R, 2 R iRliE 4 7k

R A 378 R 3, o it T B ARE 7 A B

E MR R, WAL % B R &7 4k
3.5 kgl s, N BEARIE S L S AR R
T X L IX PN A i ST e A B T B T A
S R Sty 3 AT TR ) 4 BRAT SRy AT T RS
TNk B SFAT () 07 58 0 Ui 3 sl it 5 R 8 M, 75
/I 5 it e i AT AR i T v s 2 A A
PTG N o 3K AT H 3 A oy B s 3 A (B
(A B IR FIE AW A, 3 A RS IR () 1 B
IR T Oy R 8D IR T S
FRAFZIR . Jorp, J by BE 5 e  3OR () 223
S, B3 i 8 A o AR oy BRI 150 s A ()
135 H, B3 vl 2 )86 o AT iy B A e 3A
(F)166 H o 34t B AL B 5 =035k R 4 J i
BEREHRT
233 ABIEFTFYIIAG R

FEAFFE T, 3 AN BRI 520 25 KRR
J R AN o R BT 3 A R I
B DX b T BT TR WS S VR A B A
UK, A AR TR G R AHE . RIS, 34 i
i e A 1% FH B IR SA R FHRE e B I TR R AR
SRS DRI D T RS . Aall™
WF 5% 45 S 3, ik e 2 5 P HlE s 2 R i b 25 /<
Jo it = A EL PR  , Saenz-de-Miera 557 7
HE Mallorca 50153 A& 2R, Ui & B R N 1%, 25
S PML VR JEE KO 2 M 38 1 0.45% 0 AHARAIFSE
KB, 3 A A AT A, B 3 R R
B FPHER A AL
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1) ASTR)AE i ) B B By e i 1 -4 HE ik
S5 AR Z B MO RAETEZE T ik
Ui R JE A i o] 1 Ak~ ARG s B B ) JR1 e, 75K
M | [EAS B R R 5 BRI o B AT
“URITHRZ SR U RIS R i Tk
KR AL TFRE T o BE A B VR AT Y 48 bR o
PR3 U ALEKC IO R S NARIZOC R N
R OC 2R 5 b TPt JR o B T 43 i) 2=
IR AR R CE U B EKC 260G &
Ak EFF R 3 BRI R S 0 B Y
W/, SRR K A MR SE AR

2) A ar B Bt BRI 0 R R S
PR 5T A8 Al 2[R A A 5 ] (A =2 2N LR AR
FXR . 3R A RIECA 73 & H5 K
A | By W HECE A9 Granger JR A, {5 7K (3 fE |
17 3 HE B YA 2 LN B4R Ui SO A B9 Granger Jift
o RN T AR S8 T IR i TR

3) AS[FVA: a S B B By SRR iR I ) A
JoT s e BT 25 S o R IR R JRE A T AR T Y
B KB 4648 COD \NH,-N 8 ¥ 2 3
B3, TP S E bRz | o i 2 22 7. b T
FE RSB BB, K PR FE R COD \NH:-N 7 3
EPRZ M0 2 25 . AL TG R R I B T
LT, K FMEF5FR COD % 8 H 2009 4F J5 W FEAIG,
TP & i BT Bt 3 3 AN i B S iR U R 5
IR f S M A3 55 5 T S IR Skt 3 4t
Ry T EHARIREE R

4) TG FEMIE TR SRR Wl T
FRE R R OCHE . PREE T & 2 ki H iy Hh 2 [H] 5
G EERE AR AZ AT TR
WA RE A2 e BRI W1 7 .
PRI, % it e H A b 2 ) e 5 4 0 7, I8 4
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Environmental Effect of Tourism Waste in Ancient Town:
Case Study of Zhouzhuang, Jinxi, Qiandeng

ZHANG Hong"?, HOU Guo-lin"?, HUANG Zhen-fang', FANG Ye-lin*, TU Wei'’

(1. College of Geographic Science, Nanjing Normal University, Nanjing, Jiangsu 210023, China;2. Kunshan Open
University, Suzhou 215300, China;3.Jiangsu Center for Collaborative Innovation in Geographical Information Resource
Development and Application, Nanjing , Jiangsu 210023, China;4. School of Business, Anhut University, Hefei,
Anhui 230601, China;5. Nanjing Institute of Tourism, Nanjing, Jiangsu 211100, China)

Abstract: According to different life cycle stages of the three ancient towns (Zhouzhuang, Jinxi, Qiandeng),
the article selects five variable indicators (waste water, excrement, solid waste, SO, and NOx) and per capita in-
come of monthly time series data from 2009 to 2013, uses Eviews 6.0 measurement software, and tests the en-
vironmental Kuznets curve fitting of tourism waste. The results are shown as follows. 1) There are differences
between tourism waste emissions and per capita income in ancient town of different life cycle stages. The "U"
curve relationship, "U" curve relationship and monotonically linear relationship existed between waste water,
excrement and solid waste emissions and per capita income in the relatively mature stage of Zhouzhuang. The
inflection point of "U" curve of waste water emissions is 28 197.63 t, the inflection point of "U" curve of excre-
ment emissions is 10.82 t, and per capita income Ln(R) increased by 1%, solid waste emissions Ln(L) would in-
crease by 0.051% of Zhouzhuang; Corresponding indicators showed the "inverted U" curve relationship, "N"
type curve relationship and "N" type curve relationship in the stable development stage of Jinxi. The inflection
point of "inverted U" curve of waste water emissions is 13 741.46 t, the two inflection points of "N" type curve
of excrement emissions were 5.80 t and 5.54 t, the two inflection points of "N" type curve of solid waste emis-
sions were 125.90 t and 124.81 t of Jinxi; Corresponding indicators showed the monotonically linear relation-
ship, "inverted U" curve relationship and linear rise in the rapid development stage of Qiandeng. Per capita in-
come Ln(R) increased by 1%, waste water emissions Ln(W,) would increase by 0.124%, the inflection point of
"inverted U" curve of excrement emissions is 12.15 t, per capita income Ln(R) increased by 1%, solid waste
emissions Ln(L) would increase by 0.017% of Qiandeng; The environmental impact is small of waste gas in
three ancient town. 2) One-way Granger causality relationship existed between tourism economic development
and environmental quality change in the ancient towns with different life cycle stages. Per capita income was
respectively the Granger cause of waste water, excrement and solid waste emissions, but waste water, excre-
ment and solid waste emissions were not the Granger cause of per capita income in the three ancient towns. 3)
The environmental impact of tourism waste are different in ancient town of different life cycle stages. Water en-
vironment index COD and NH;-N showed a trend of decline, there was no significant difference between the
interannual of TP in Zhouzhuang. There were no significant differences between the interannual of COD and
NH;-N in Jinxi. COD decreased significantly since 2009, NH;-N showed a trend of increase, TP showed a
trend of decline in Qiandeng. 4) Strengthening tourism waste management is the key factor to realize sustain-

able development of ancient town tourism.

Key words: tourism waste; environmental impact; environmental Kuznets curve; tourist economy; ancient wa-

ter town



