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Determination of comprehensive water quota for hotels in Tianjin

WANG Wei',LTU Yur ting”, SUN Qi’,LI Ke xun’
(1. Tianjin water-saving ad ministration center , T tanj in 300074, China;
2. College of Environmental Science and Engineering, Nankai University, Tianjin 300071, China)
Abstract: Water resources consumption of hotels is very large. Based on the sample investigation of 11 hotels in Tianjin, the
structure of water utilization and water balance test reports of 6 hotels were analyzed. The main factors affecting water corr
sumption in hotels were identified through the principal component analysis and correlation analysis. T he basal water use quotas
of hotels with different levels were calculated using the statistical analysis methods, including simple average method, weighted
average method, secondary average method, and probabilistic evaluation method. According to the differences of w ater consumpr
tion in different types of hotels, the accommodation coefficients for different types of hotels were introduced and obtained from
scientif ic calculations. In order to guarantee the effective implementation of w ater quota management and achieve the satisfaction
rate of 70% for each hotel, the basal water use quota was suggested as 500 L/(bed * d) for hotels in Tianjin, and the accommo
dation coefficient was suggested between 0.3 and 1. 6. Compared with the existing water use quotas, the suggested water use
quota is rational and advanced.

Key words: hotel; comprehensive water consumption quota; accommodation coefficient; Tianjin City
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Tab.1 Water utilization structure of hotels in Tianjin
(%)
2 i3 44 B : _ RIRAIE :
9 IR MTH = PR T A% He
1 IR =R 36Nl 69. 4 0.6 1.9 6.7 21. 4
2 KA B UER RA 72. 4 13.2 4.2 0.5 9.7
3 REE 7K 4 webe iR 61.9 13.8 3.4 — 20.9
4 2R TR S AT R A ] 60.7 2.1 2.9 0.7 33.6
5 RHRE K JE 50. 6 — — — 49. 4
6 R0 i 46. 1 1.0 7.0 6.4 39.5
7 PN AN 68.9 — 1.9 14. 4 14. 8
8 KA R AT PR A 32.6 — — 12.3 55. 1% I 39. 9% (Leit )
9 R Tl A 4 74. 4 10. 1 — — 15.5
10 REEACTH Z SR 55 W5 58 6 1L i 72 14 5 7 2
11 REEARIH KRS r R s 80 10 5 5 —

2 by FL K & SRR W R K ) 32 38 S 384y« AE A
RN Bt IR TA B A4 7 i 55, ¥ 2l 3 1 ¥ 2l 0 A R AR 55 1 5
KRR BUX B4 /K PRIR B ) L PR A TR ok e
JaR ¥ 2 I KRR, SR 2 A W KR RIS
IR DRI by T 2% FEUE TS 16 48 7 % 3R BB AR A
W, BT AR T /K AR S BB O B b e B LR T &
N A S B 1 22 K NBE, B s R AR 3, F K
e SR B 10 39% o« Hew FK G Flb s &,
JKECABI 19, 5% o AN IR FE 0 TS 1F) 2458 B 4% VAN ],
Tk i DU A TP R 06 4% b v R e, e 2 AR U)K
BN R 37 S 2 3 Sy i w7 N T e Rl P A A Er g
5E FEERIKEAL R 2% i db, oA #4330 A K 248 (LR OK, i
TE &5 UK T8 30040 1] I 130 A% 18

()BT A8 VR 500 5 o sk 2 AR, B R 1L T SR TR
JET 6 %, W ILHEAT T AP AR, 15 b @ FHE S %
Hdl, sE R 2.
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Tab.2 Water balance test results of hotels in Tianjin

m3/d
YR TS S S IY
1 KEE R 11925.68 176 11749.68 61.60 114.40
2 EREKWIE 22039 580 21459  509.5  70.5
30 REYPLIE)E 14 472.0  570.013902  472.0  98.0
4 KELEPEBUE 5456.0  236.0 5220.0 203.8  32.2
5 MEEEORMUE 1954.7  333.0 1621.7 329.3 3.0
6 ZRWKI )G 6876.0 140.0 6736.0 90.3  49.7
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Tab.3 Principal component analysis of im pact

factors for the water utilization in hotels

NIRRT
YU $HL
Zscore( JE2R) 1. 000 0.948
Zs core( J77 [A 5 40) 1. 000 0.954
Zs core( BN H ) 1. 000 0.999
Zs core( HR T\ %) 1. 000 0.818
SRR Ay 22
e L GERR ORI FEHCT 5 FE N
EFOHEN(%) BR(%) &I HEM(%) RE(%)
1 2.360 58.990  58.990 2.360  58.990  58.990
2 1.002 25.046  84.036 1.002  25.046  84.036
3 0.358  8.954 92.990 0.358  8.954 92.990
4 0.280  7.010 100. 000
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¢ 55 FIK 00 AR V), S BEARE WIS KA 32 22 S R 25,
JErP AR HE PR A 205 7K B 10 A 0% 06 &R e o, AR R A
0. 795. DRIk, SEAR T ) (0 FH 7K 43 AR 157K 77 43 b
H FEARUER LB S0 o b A, AR PRA 05 b R R4
T N B R 0 IR AR O R 404 ) 24 0. 9310 679 FiI
0. 620, Ui WA A AT (A1 AH O Pk AR R AT

FE SRS (4 F K o BT R A e o R e, e B A
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FHZK I 32 BB AL, 1M PR A 25 W 55 F K 8 LA T AR DG S B
SR L. BT S EE R R 2 RE RL, AR
AN 6] s RN K 843 A 1R s 0, 38 ARV IR B . b
WEDRA HE 2 2% BB JE AT B 0] e B bR f R T K
SERNUH ST £ I 8 1, AR A1 BRI R A28 2 SR AR S, Tk
PR M4 17) 105 S i 8. W R VDR A %= 2 x 4% vEEID
B+ L5x KIRKDs B BRI, AR SC AR HER A7 $0/F b 2 TE
JEAT 254 T K 8 AR R A T

Tab.4 Correlation analysis of im pact factors for the water utilization in hotels

A% A BTRAS R KRBEE bR MNMEZE 2011 ERIAE
A 1. 000
BALEL 0.114 1. 000
TS ANHL 0. 700(+ * ) 0.030 1. 000
o 1) 2 0. 478(*) 0.010 0. 553 ) 1. 000
KR s B 0. 556 (+ *) 0. 022 0. 540(+* ) 0.173 1. 000
AR 7R VA 0. 620 * 0.017 0. 679(+* ) 0.931(%*) 0. 5200+ * ) 1. 000
NS 0.174 0.217 0.270(* ) 0.138 0.225 0.203 1. 000
2011 SERHKE  0.577¢%)  0.449(% )  0.639¢*) 0. 723+ ) 0. 456(%*) 0. 795(%*) 0. 505(+*) 1. 000
M Y T A Sk
2 5
Tab.5 Calculation results of basal water use quotas
- N WARrS SERES (L e & B AL (%
2.1 AR ] Bk (381.63 : 58. 33( :
TR Bt F 7K & # g  3 2R H A5 vk R &b o LTS 488, 88 69. 05
BT AR e v R B v SR L Mo v Herp BRI e vk SR 566.77 72.62
FERER g A Gl AT R S AN K T M2 LK 698. 42 83.33
SR VB I E ST I K G O A SR HEAT A AT, B TR RO R SR AN TN R 5 B 2 R S
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Tab.6 Accommodation coefficients of different types of hotels
PREEI IS 0.30
=R . 1. 00
VY 2 2 SO0 LI d 1.30
TR 1.60

7 AR T R EGR 5, i AR S AN R 2 B e s
1 FHZK B IAT 5, T LA & — A S [R5, B N AR R IR
SO R A o AH R T R BRI R () P R A (R,
Fofth, T L5 i DR 35, ORI S DU AT 30k 4k 4] R H0E
AT 48 it NERW REOR R, KDLV BEh BRI
2N =AY NI X ANEN AR T I E A S, T X L A )
o FH 7K I 28 590 S5 L A B A T I AR (4 ) AT
Ko BT RIS ANE N 48T AL = A TR0 S (K bt
BCE, BT DA R 0 BR A = AL 2 TS AR T i (5% A B b 28 T R
FE(EEATED) S 300 ANCL R, Xk 1 300 MRS I = B
TR N, 45 A 400 FR WL R, Tk O N T 1R A

¢ 1200 = Kk F B H#

AR 100 L FIH K e DO DL E 5 T e A
MV T 0 2% B, TCLYE B TR R AP AR, {H B o
TR 43 R A5 Th R IV 350 312 2 R HETIT 2% 70 K B 25 1
1)t SR B A 3, by AR AE 8 U A T A 3, A BEXT 4 iU d%
FETIRELE T AU N /K 5, 4008 A0 R0 00 L 5%, 208 5 5 & )
KIS 210 L/ (N« d) x AN x 230 (d) V5 A1 B 2
Blo g5 b, T LAgy BT REUR AR DT &, WL 7,
7

Tab.7 Accommodation coefficients of

compr ehensive water use quotas of hotels in Tianjin

BYH AMER

B R ) Rl "
TEAESA SLal e A R Bk
PREEJE 0. 30
KIS 08 b 4 T
BNEZ T 300 H4,
=R 1.00 i HEAR N T R e
300 L/ (FK * 0.8~ 1.2 25 AR A4S R 100 L
: ? AT RIK &
PUR 4 1. 30 AR W R 4
T 210 L/ (AR K)
HE Y 1. 60 HIBAN T RI K

2.3 H5IATHRKEZ Hreiz
2.3.1 HREWORT AERAKEFH(DBIY T 158-
2003) DthEx

7E 2003 SEMUA 1 R K T A2 3% /K %€ %1 DBI2/ T
158- 2003)» i, # S=IEAT L0 D TR =R (= =R Rl
FIE e (VU A2 g R HH e e B, s BN R AR 400 ~
600 L/(FK* d), BRI TEE 800L/ (PR d) « AWK HIE EHil
W SVEAT ML A e =28 DL DA I Oy AR 3 14 2 s
DL s o R B AR s e LAY B DL (DY A =
TR R IR =0 . B e R, 5 & Mbs
WEAT LA R VR, TR DR £ Bl 20 B 1) DU R, sty
T RS AN W oK, Bl v it B n e 5 . Bk B I =
WG SR AR D7 VIR W SR SR D — R I 25 A 1k I 55 A
M, A BEAC G, 1K R S A — e AR JE R T Ak
7K o (PR BE 5 REE I PR R, i B K & RS Ay
I AR AR AW o R 22 5 10 S 40 B T 248 A K
TEER 2R 28 LA S 2Rt 4 K I R 4, 1 AR TRl 22 3 1 1 /K B 4
H, 58 W IH 0 KR 9, A 917K e e i, axX S8 5 a3E (1
KIS i A T RHAE R REOK R PR, AR E B A
S RS T E R T AN [ 2R SRR A 1) P K BIIR, s A A
FEA 2 10 F K ACY, BT B2 YRR gk & P o
2.3.2 ST REAT LA TE

thF 8 TN LU 4 [E BUA 350 44 17 5 009 R ATk (9 T K
SEATEL, K A A T FH KA B AT — A KA1 TR AT EL 3R

IR B VI R R X0 gk, R R T Rt
T4 e R ) LA ALK, TR b T Ml A A, K B
AN &, B K R Z . W X B T4 FREEE
FU7K 0% PR ERAL AT FH 7K ARG 3/ o AN 48 T e B 22
B 32 B A R R FEAN R R4 [ /K B (Rl AT AN
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Tab.8 Water use quotas of hotels in other provinces
X3 AT R RS SERES (L JK1e d)
S el R ‘ 1 800~ 2 600
KNI/ Z N 950
A8 45 100
— R AR AR 167
WL AR PR A AR 333
TSR 500
SRR 667
i Y= 2000
tANiL] SR 1500
— MR — & 1 000
SR 1550
. JEAFN.
biie (780) SR 1300
i 200~ 500
W3 U E A 350
TRYE 750
JUUE R SRR 1200
VY B2 2 1200
ARG 1500
Ry TR 400~ 500
T (6610)
By R A 200~ 350
HEVE(6620) M TE HHAE T 80~ 100
[ 500
X % SR 400
— 200
T fIGAY 100
R 300
0 2% — & 100
G 60
A% 1900
e i AR S NP 1300
— TR 1000
— MR 450
SAR( = RUT) 300
o IR =A) 400
_, RIEBUE —
= TEVE (DY) 550
(A 700
— MR AT T R AL 80~ 250
[ REE A R R VA NN N WS b S22y 3 Syl TR

D, T A WU R AT L P, SO b BT SRR AT R G
PR SEBEAT BB, W2 9.

AT LU H, R T B e (B R IR AR Tk 3t
SO S R ME A T AL B X B RO BT S R B R L

e T, AT RE 5E W A K 22 IR SR B4 T A IR

ML BT RGO RS, AN SRR, M N RO
0. 8~ 1 2, id 300 AN {0 4 1) = AL R AR 5, 5 A
BT LIRS AR AR 100 L FIFSN KR 91 G 0K 5
WA RO 1.3, VRGN R 3% A& W e AT
210 L/( NI ) MESMIRIHKE . i db i Ko A
ZRINAE F0 8 BUEAT R4
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Tab.9 Comparison of comprehensive water

use quotas of hotels in Tianjin and Beijing

P o i R
A T i (Le e d) PR (Lo e a1
INF=
2 589 0.8~ 1.2 471.0~ 706.8
e
KTW
o 827 0.8~ 1.2 661.1~ 992.4
=B 0.46~ 2.92 230~ 1460
R PUEZ 500 0.52~ 1.59 260~ 845
TER 0. 64~ 2.08 320~ 1040

AR BLE A B AT, T DA H R T R O AT )
SR RKGERMER A BINE G HEPE IFAE 2 A T 0 AT o

3

AU FH 7K SE B I B A0 AT T FE R I I K g, 18
FHAE 853 53 W R S 43 M7 VR 256 25 RS T S0 S TR g ik
TIHR 5 T IR 2%, 0, Hhs R 7 250 s i TR 50 L R i A8 B2
A, I T IR REON B E FUEATE L, sk E AR
TR Al B AR AP IE T DL R gk R ORI D A
YRR G IR BE AL FH 7K SE BT 500 L/ (JK « d), M T IH Rk
WA v, AELAE A [ Fo A A T b A TSk K S . ARG
PUdUR J, PRI RO, KR 2 38 %, (R4
AT KA EIHE KRR G R LA R V5K K R K [E]
ORI AR I R R, s BUE R 2 A0 S/ . Bl BRI R
KPS W &, o U B 2 ST AR 1) R 48 N 2
b, ARIILCAN A A B2 R W, B I s Bt 2855 4L 2 IR 8%
R K 3K, BLIE YA T PR 7T RS2 28 Bk 2 RIER
155 i e e i, s ST AR FH K S B N SBT3 450 L/ (IR d) «
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