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Abstract

Tourism transportation water footprint is an important part of the tourism water footprint. The
paper takes 17 cities in Shandong Province as the research object, draws on the relevant literature
research results, combines the actual situation of tourism industry development in Shandong
Province, and establishes the tourism transportation water footprint measurement model in
Shandong Province. The results show that from 2013 to 2017, the average annual tourism trans-
portation water footprint of Shandong province is 65794.14 x 10* m3, and the total tourism
transportation water footprint of Shandong province presents a steady rising trend. From 2013 to
2017, the external tourism transportation water footprint of Shandong province is larger than the
internal tourism transportation water footprint, and the external tourism transportation water
footprint is the main part of the tourism transportation water footprint of Shandong province.
Among the 17 cities in Shandong province, the average annual water footprint of Yantai city is the
largest, while that of Laiwu city is the smallest. The total tourism transportation water footprint in
Shandong province is quite different among 17 cities.
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21 224, £ 22273 Hoekstra 52 M58 AL IS —ANES. — DI A NAE - E T [H]
P SR BT 7 A AR S5 T e /K B 1] FE AR 2 e — e RO TR, &5 5 9l (2] EEE(3 ]
B JEE J& UG V. [4) R [ [ 558 1] () BRI L EAT 17 7K 328 A R S A SEAE B
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T R SR A D5 T ) SR K) 5 TR K R i (B AR A IR S I8 5 05 T A RE VLK) P 8 0 2L BRGs ig ie 3L K 2 328
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K e U b 7K A2 28 (R AL A D Tt M BRI T AR L bt Al s I 45 5 THD T G A8 AR /K B U

TEREERXT 2013 48 =M T (R K 2 I HEAT VAR, JF X = S0 3L TR AR iy K A i A AL 34 1tk —
WHT[9]. XIBETE DIK R EIR S 4%, DL Gossling FIERE AR K R IR 15 %, 256 )T iR
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AL LN AR R BRI VI R, G55 AR Rl A P SEBR B O, RS 1L 2R 48 ik e A e 7K 2 328 0 P
B, B LR 17 AN 0 a0 0 PR e S e A AL, WA L AR iR S 7K AR TR M X SR
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AT O SCHER A SRR b, BRI A8 K L TR A A DS B AN EAR A, 4545 1L AR SRR oL, LA
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WAL L ARG BT RIS 2 I AT IS B o] LA AR, — 38R R IR B8 1L R 48 & b T A
TR, H—FRIERAE L ARAE NS HTT AT 0 ATV 8 ARHE DL LS IATIE 3N, Kk s @K 2
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KRR F BRI AR, wT DL I % 2858 58 U7 =TV FE I AR IR K R & s AT M B, AR
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3. WIZRE HRE3ZIE K 2 75 B
3.1. EXEBR

WZRAE AL T [ AR i, M AR BT R BURIE I AL, AT AREA 114°19'53"~122°43'46", b
4 34°22'52"~38°15'02" 2 [f], #Z 2017 4FJE, IWARE LA A ST 15.7965 75 km?, & A 10,005.83
JilNe

2B /KTE TR 6989 km?, (54 HIA 4.46%, I L 28 2 BRO AN ROKIE, 1 35 0 5 DU 2 1l
IREE N SR IR 1L 2R A8 7K SRR IR 32 BEAM 45 SR R AR K, DRI /K BRI B 52 e R B S M s K . K
B E BRI R AR K, BT RUR K IE BRI E R . WAERE, (L ARKEIEAN 3T
T B LTI KRN 6795 mm; ZAET K ZE E RN 305.82 x 10° m’s A3 A /KGR & 344 m’,
BN E PR H 16, AHFFKFH 125, EEEZE. BIEK)ALKEEEHEAZE5 3
7o FR 4 o 2 2 38 P B KA v, N80 7K BE9 5 A AR T 500 m® MUA MR Bk X o 1l 4348 A1 344
m®, JBTARFEBKHLIX, i ot /K PR S R T A AR %, K 2 1L AR AR A B AN S R R PR AR AR
KIIBEAFIEH o SRS SRS s, ALK TR RS AR, 3P RAOK BRI B A R e
I .

2018 4F, I AREIRIA A AL REF, AHEURIGES KRR, MR R APUAE T 10,461.2 1470,
AR 13.7%, [ PR T NIRRT AP K DL Okl AR AT L R RIS
RERS, TRWFACEMRS RIS S5 IR S iR A JEIR S A W e 38, RIEVUS . TR IX . R
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TR ARG TR K SRR FH 0%, 4ERR e Ml ¢ 0 a] KRS R R SR AL s A ali . A238 5 e i
MV PR B AN ] 4y, TR L it D 5 38 7K AR 32 A 2 1L AR A it e b 7K A 32 ) SR B 4 o

2019 4F 1 H 9 H, EEBeitE R L RS WG E e mATBUX R, ME3EIETT, I priE X ik
RIAGF R A sE, (WARBES T W, WiEh. REW. REMH. WEm. it Frem. #
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3.2. YERIERMAFRETR

3.2.1. BEkiE

ARSI B SRR 3 A4

1) GiitEds . Bl E P NS, RIET I RBGHES . LRI G0 THE WA L AR A i
FE R A A RS T Gk g R

2) ARUEBHE . AL R AT R UK S B, SR TR SR AT SR .

3) FE A BIEE (0 RIR 2 15 SR A R A T ThR

AHFFAT i 2 BRI AR E i R, o R R RO, AR L R R R R R 4
BEAT FE BRI R A A R, R S E AT LN 44%. A @ EXCEL 84T R
o

3.2.2. IREER
BT BTGRP IR, ARSI S B 2013~2017 4.

3.3. MEFLER

AR L AR 28 BRI A R e 17 i B IR IR b, 45 S QLU RIS THE ) 17 Hh
T I 2 N B, 5 3145 b iy 35 25 Y (90 2 A58

A A SO, LA AERE N 0.002 GI/(N km), KZEFALAERE N 0.001 GI/(A km), VX4 HA0L
REAEA 0.0018 GI/(A\-km). HT IIARE MR BT AZIEBEKRENRE, AINFF BTN K
EFNVR YR IESE, IR A W2 00 N Y B R R FE B8 o K EFVR ZE B R FE I ISME, O 0.0014
GI/(N\-km), ¥48HNIFE I NI SR e IR TE FER 8 N WL KRR A AL REFERISAME, 25 0.0016 GI/(A
-km).

2548 2 B PR AT BE B M L AR B B e j AN TITAh 16 MhTioE B 58 7 AN b T B 2% B 28 1 24018 5
BHNFE I YRATEE BN S j AT 558 1 AR IR S 3801 i B2 BE 25

RIEA(Q2), A2 2013~2017 1L R SN IR AC K 2, WK 1 s

Ui A6 & 1 T PSP 3R AT R B 4% DA 7 VR B AR T 2 T R Vi PoX sl g 153 10 s ACRAVFRE, 32 i D 4
FEwm A FEAH B B I AARNEN 5 NS, R AUERE RS, AT P RRIES R, #
TR RR A A 1) e X 2 R HL B A i A AT BE S i T D e 5 % i T UG LR R 8 2 A % i T
Jidi P RRATER B, gk 2 R,
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Table 1. External tourism transportation water footprint in Shandong province from 2013 to 2017 (unit: x10*m®)

& 1.2013~2017 F LU F EIMNBHRIFIS A B (BAL: *x10* m’)

X3 2013 4 2014 4F 2015 4 2016 4F 2017 4
i) 40,362.51 42,557.64 44,139.74 44,507.37 51,703.94
Ferg i 3561.97 3659.55 3762.20 3104.62 4539.94
H 5513.98 5307.96 5886.72 6252.47 8208.30
T 2375.98 2702.04 2306.71 2323.70 3292.87
HEET 869.24 1090.51 1138.03 1233.95 1371.87
RET 818.67 813.63 810.29 767.28 710.45
=il 5229.50 5692.45 6475.44 724401 7552.16
T 2922.69 3256.61 2986.24 3607.80 3630.74
BT 3987.83 3835.95 3523.60 3230.51 3295.48
Bl 3348.00 3353.27 3564.48 2654.01 3782.65
JEHE T 3397.03 3683.50 4204.67 3455.40 3451.94
H B 2225.98 2251.22 2363.28 2492.23 2760.42
HFET 271.09 285.36 320.43 293.44 567.66
W9 T 2271.95 2659.62 2639.67 3544.19 3661.36
T 1150.99 1261.91 1333.77 1421.38 1707.26
Wy T 814.66 955.57 1064.60 1271.29 1346.20
B T 671.11 657.86 839.28 710.44 759.60
JFEET 931.85 1090.62 920.33 900.63 1065.05

Table 2. Average travel distance of tourists in Shandong province

2. \WWRE SMHIREE FEAMRITIES

X35 FR SORBETTBUN BRFE B (km)  RUEE FEIRAT IR 5 (km)

PRI AN 9.43
PR 8.86

rrg i Tl 7.73 59.08
E 8.84
FUBMLEAT KX 24.22
et 5.67
LAl 8.98

HEW WS 3.72 41.47

H Bifg Bt i A 53

5 VO 17.8
JEAS R A 19.03
Ll [ R AR A 53.71

AT L G IR 45.02 180.1
T T I I 21.72
SR SRR 40.62
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Continued

B )L EIN 47.22
LR AT XU X 55.52

AT fickedrlEp ey O 40.69 199.82
Az i SR /N 26.37
BRI RS 30.02
T 1A AR X 55.13
TRE A X R R X 53.69

RET KIGH 11.76 133.85
TH A 1.58
RE B 11.69
I 72.92
K 80.75

& Tl A A X 71.06 308.7
TR St 73.77
JHE LA X 10.2
AR 60.44
ZITIREX 63.16

ey U 5 LR X YT L 5 X 73.31 341.17
WAL 83.13
il 61.13
it B =1L 41.47
LFREH, 41.38

i AKIEZEL 60.54 211.03
FEMN P BE AL 27.87
Ll 39.77
FEUREFIX 3.19
(O] 3.94

gl FIRFE U X 15.14 57.17
KPR 18.2
KRR 5 16.7
XA 7.58
Bl Sk 52.15

JAGHE TIT P L B A S B AR DR X 49.28 168.21
B 5 49.28
Jiit R 9.92
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H M it K bk A 14.99
TiF O RG X 3.37
H T LA IX 32.99 60.94
BRI 6.45
H AL 3E I b 3.14
R A X 28.26
TR AL IR 1.44
M FFESRKX 32.69 112.32
EfipiEe] 26.99
I =t X 22.94
Il YT S A bl 21.33
(B 66.21
I 7 i Ul N 76.67 286
TSR AR PR R 5255 X 51.97
NFEILEFRX 69.82
SRR 91.05
SRARBR SR B A5 £ 1 5 97.02
fegHm TR IX 454 203.57
N F A ] 7.33
TRtk E S 3.63
REH] 1.9
(171 55 R AT 3.94
H3 i FIRTLACKIR IR R 23.57 73.99
Wiy R e X 4251
L Bl 2.07
L 71.58
k52 s 10.87
TEM T R 21.76 181.96
Hh [ Ph T S i3 43.45
WA AR R X 343
BN 5.35
FIMIE HR 50.07
T TR IR X 79.06 191.49
IKIFLF DL, 56.65
KAENH 0.36

FRLRIE :  http://you.ctrip.com/place/zibo536.html, http:/www.gpsspg.com/distance.htm
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T UE &AL 17 Homli iz 0 AT 7 s e B34 TR oKy Ui 25 7 % st v P N 38 BT BB IRV FE B iR
M HRALREFE, N 0.0018 GI/(A\ km),
R4 A3), AT 2013~2017 S 1L AR PR UFACIE K 2, 4% 3 Fiw.

Table 3. Internal tourism transportation water footprint in Shandong province from 2013 to 2017 (unit: x10* m®)

£ 3.2013~2017 LU R & NIRRT @K BITEAL: x10* m’)

X3 2013 4 2014 4F 2015 4 2016 4F 2017 4
i) 17,492.11 19,218.16 21,036.39 22,757.07 25,195.78
Ferg i 574.42 626.38 683.24 742.10 817.04
H 487.86 531.39 579.35 628.26 686.18
T 1311.23 1424.92 1542.64 1671.90 1835.37
AT 587.28 647.34 713.24 777.84 860.04
KET 280.32 317.69 352.01 383.88 425.68
& i 2916.45 3196.43 3500.03 3798.06 4178.13
My T 3060.62 3360.96 3642.87 3957.97 4407.40
Sy iaalit] 1892.64 2074.70 2262.35 2455.54 2709.08
2t 522.69 575.42 627.58 680.62 747.79
JBE T 947.68 1041.10 1136.71 1239.32 1368.09
H i 363.40 398.37 433.30 471.32 519.73
SeFeh 172.73 187.53 205.91 221.94 242.66
W Tl 2588.07 2824.15 3080.96 3362.84 3700.20
M T 718.83 812.87 895.03 974.71 1075.98
Tk T 217.46 239.55 262.96 288.64 320.66
T T 388.07 435.91 482.42 524.29 587.22
T 462.37 523.44 635.80 577.84 714.54

R A (1), 2013~2017 4111 ZR 4B R F A I8 7K B A% B 45 SRk 4 B o

Table 4. Tourism transportation water footprint in Shandong province from 2013 to 2017 (unit: x10* m?)

& 4.2013~2017 FLUFEHRIFISBAK BB x10* m’)

X3, 2013 4 2014 4£ 2015 4 2016 4F 2017 4 SPHIME
IIRAE 57,854.62 61,775.80 65,176.14 67,264.44 76,899.72 65,794.14
Grrg i 4136.39 4285.94 4445 44 3846.72 5356.98 4414.29
5 6001.85 5839.36 6466.07 6880.73 8894.47 6816.50
T 3687.21 4126.96 3849.35 3995.61 5128.24 4157.47
AT 1456.53 1737.85 1851.27 2011.79 2231.90 1857.87
=] 1098.98 1131.32 1162.30 1151.16 1136.13 1135.98
& i 8145.95 8888.88 9975.47 11042.07 11730.28 9956.53
i 5983.30 6617.57 6629.11 7565.77 8038.14 6966.78
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Continued
it} 5880.47 5910.66 5785.95 5686.05 6004.56 5853.54
Ean] 3870.68 3928.68 4192.06 3334.64 4530.44 3971.30
T 4344.72 4724.60 5341.38 4694.72 4820.03 4785.09
H 18 2589.38 2649.59 2796.57 2963.55 3280.16 2855.85
g 443 .83 472.89 526.34 515.38 810.32 553.75
I 7 T 4860.02 5483.77 5720.63 6907.03 7361.56 6066.60
M 1869.82 2074.78 2228.80 2396.09 2783.24 2270.55
A 1032.12 1195.13 1327.56 1559.93 1666.86 1356.32
TEM T 1059.18 1093.77 1321.70 1234.73 1346.82 1211.24
T 1394.22 1614.07 1556.13 1478.47 1779.59 1564.50

4. &5ig

AR 2013~2017 45 1 2R 48 & b T 5 28 S0 AH G Rl 5cds , 257 17 LU AR 28 e I 2 36 7K R e ) R A
B, SRR ILZRAR 17 AN M 43 0000 B T Ui A K AR 2, B L AR A i i S K A 3 M X

SR, Ml R 48 iR A i K R R R E 2013~2017 4F 1l 75 48 ik i A2 3 7K 2 25 4 T A8 A
65,794.14 x 10° m®, Hrf 2017 SERIFASIEK LB BRA, AT 76,899.72 x 10° m®, 2013 4F ki 25i@
KRS TN, N 57,854.62 x 100 m, 1L AR JRF A 38K R 2 i B R EURRD IRk

ML R A TR A I8 7K R IR R s 2013~2017 4 LU 2R 24 it Jie 22 388 7K 2 328 Hh A0 A2 il 7K 2 2848 K T
WIS IE KL, HLANERAC K R o5 EL AR TE 66% 7547, U WA AT S /K AL 28 A2 1) AR 48 iR e /K A2 128
PRI RR A, AN AT 7K AR 28 A2 R L 7R A8 i K e B ) B R

MR RS B AL T 2 7ok G, IWARE 17 Hurlieh, 0 & 77 i Ui S0l 7K e 84 P (L 5 K
IEE T 9956.53 x 10* m®, SEIENTRIGFAC AL I AT ME TN, A 55375 x 10* m®, & TR A K
SRS M 20 R 3 6 T e i A0 /K L PRI 18 £, BUEnT DLE H, (L R A R Ak L 258 &
1517 HoiT AR X IR ZE 5, HUISURIAN ], S5 i 7K A2 328 1 B I A0 K

HE&mHE
ER SRR “HEA Mg SCeEA A R KSR AL~ (16BGL137).
SE ik
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