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Abstract

Taiwan faces special climate and geographical environment, which
poses a considerable threat to tap water supply. In order to improve the
effective use of water resources, Taipei Water Department (hereinafter
referred to as TWD) has started to prevent water leakage by
implementing Water Supply Network Improvement and Management
Plan and has gotten good results. As far as water conservation is
concerned, in the past, water-saving messages were promoted through
various channels to raise public awareness. However, it caused the
performance bottlenecks in water-saving due to the lack of accessibility
to customer owned pipeline and facilities.

As a result, TWD actively entered into customers’ field and offered
water-saving service. TWD adopted the "Segment Service" strategy and
divided its customers into three groups by households, large users and
government institutions & schools. Afterwards, TWD launched "Water
Saving Home Services", "Smart Water Management" and "Water
Equipment Maintenance & Management Open Data" for each group
respectively. Meanwhile, TWD established relevant management systems
to collect the data created during the service process. Those are
innovative approaches in Taiwan.

According to cost-benefit analysis in this research, those innovative
services are cost-effective and worthy to be implemented by water
utilities. Besides, the management systems make customers understand
their own water use behavior and well informed as irregular happens.
Therefore, it enhances the customers’ autonomous management and has
spreading water-saving effects as well.

Based on the calculation and analysis of this research, customers’
data collected in systems can be concluded into useful management

information for further application. Three of important findings are as



follows. First, toilet leaking is one of the main reasons for sudden
increase in household’s water consumption. Government should raise the
awareness between manufacturers and customers. Second, the customers’
water consumption charts made from Smart Water Management system
can be classified into some specific patterns so that the unusual situation
can be perceived more easily. Third, government institutions and schools
can be categorized according to their different business attributes for
establishing more reasonable water usage management.

Moreover, there are many other suggestions stated in Chapter 7 of
this research. Those are important references for making water resource

policy, improving water utility’s service and cutomers’ self-management.
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B bt qkek | 6,243 | 6,216 | 6,216 | 6,200 {11,300 9,745 [10,011|12,661|1.81 [1.57|1.61|2.04
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E f;:;? 8,758 | 8,978 | 9,259 | 9,286 |16,151|16,355|17,885(17,083|1.84|1.82|1.93|1.84
BT\ xER 2,914 13,269 | 3,299 | 3,265 |10,070(10,209| 8,768 | 9,008 | 3.46 | 3.12|2.66 | 2.76
BT | B FExL 5,498 | 5,572 | 5,725 | 5,739 |13,403|15,012|14,832(13,354|2.44|2.69|2.59|2.33
BT O|FHBE] 3,021 3,188 3,291 | 3,334 |10,667|11,681|11,034|10,303|3.53|3.66|3.35|3.09
7| o 4sxk 10,620010,618|10, 777|110, 772|21, 426 |20, 451120, 894 (18,801 2.02]1.931.94|1.75
“m L
E 1‘;} 6,886 | 6,864 | 6,833 | 6,720 |16, 928 |17, 768|16, 644 |14,876|2.46 | 2.59 |2.44 | 2. 21
W J‘L”* 11,981 | 2,561 | 2,884 | 3,047 | 7,860 | 8,520 | 8,219 | 8,075 | 3.97 | 3.33 | 2.85 | 2. 65
“ 15
W ; %\__L?g 8,343 | 7,799 | 7,989 | 7,897 |16,850|18,804(19,006|18,000(2.02 | 2.41 | 2.38 | 2. 28
BT |Eigek | 8,000 | 7,784 | 7,805 | 7,878 |15,438|14,888|15,899(16,038]1.93|1.91 |2.04|2.04
W :&% 7,424 | 7,236 | 7,417 | 7,421 |13,906|13,502(13,079|13,816(1.87 | 1.87|1.76|1.86
g X 3
W ::—;H 14,523 (14,007|14,141|13,750| 17,249 |18, 460|18,996|18,679|1.19|1.32|1.34|1.36
W T\ & 8,816 | 8,027 | 7,927 | 7,877 {12,996|15,094|18,038|16,018| 1.47 | 1.88 | 2.28 | 2. 03
7 A% |6,887 6,671 | 6,756 | 6,739 |13,841(13,788|14,272|13,369|2.01 2.07|2.11]1.98
W ii b 6,969 | 6,087 | 5,928 | 5,850 |12,866|14,528|14,199|15,713|1.85|2.39|2.40|2.69
BT | RHxk| 5,308 | 5,004 | 4,889 | 4,771 |16,235|14,636|15,548(14,259(3.06|2.92|3.182.99
7 |mieik| 3,323 | 3,936 | 4,924 | 5,831 |11,754(12,388|14,379(16,622|3.54|3.15|2.92|2.85
¢ LR
BT | :LLLW 5,101 | 5,446 | 5,772 | 5,909 | 9,841 | 9,797 |11,200(12,670]|1.93|1.80|1.94|2.14
W j? F 18,567 | 8,858 | 9,379 | 9,530 |19,200|21,079|20, 521 [19, 098 | 2.24 | 2.38 | 2.19 | 2. 00
W %TL 9,259 |10,630(11,376|11, 58826, 664 |24, 885 |26, 509 |27, 661|2.88 | 2.34 |2.33|2.39
BT %"’ri* 4,579 | 5,329 | 5,724 | 5,900 |10, 601 (10,220|12,156(13,234|2.32|1.92|2.12|2.24
BTO|EwH | 2,737 3,008 | 3,266 | 3,350 | 9,592 | 8,974 |10, 777|11,054|3.50 | 2.98|3.30] 3. 30
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266 ML RmFE B RIEE T KBS
1*»2* 3% |[4*» |b* 6* |7* (8* (9% 10°* |11 * |12°*
5014 A4 (0.81] 0.86] 0.75] 0.61] 0.52] 0.57| 0.54| 0.53| 0.84] 4.20] 2.73| 0.42
B A4 [1.89 1.11| 6.63 3.17| 0.29] 0.87 0.94| 0.93 1.43| 1.17| 1.19] 1.16
md 12,290 2.27| 1.35) 1.36) 1.97| 9.41/19.59| 0.98| 1.80 1.91| 1.65 2.33
2015,%& 0.66/ 0.69| 0.57| 0.78| 0.56/ 0.80/ 0.69| 0.71| 0.72| 2.04| 2.33] 0.42
B A4 [1.27| 1.55| 2.07| 4.60/ 0.29] 0.98 1.10{ 0.96] 1.39 1.11| 1.17| 1.03
mB 12,600 2.59) 1.94| 2.06] 2.39/13.00[ 7.28| 1.02| 2.19| 2.45| 2.86| 2.54
2016 A3 0.66| 0.55 0.80| 0.60[ 0.50/ 0.78| 0.55/ 0.69| 0.93] 2.01| 2.09| 0.34
P A4 |1.42) 1.02 1.97| 4.76] 0.30[ 0.97] 1.03] 0.98| 1.33| 0.98 0.84]| 1.42
peo 13.04) 2.60) 2.67) 2.27 1.97) 2.41]70.79( 1.60f 1.07 1.02| 0.86] 0.95
5017 A4 [0.58] 0.58] 0.56| 0.69] 0.52] 0.60f 0.57| 0.63] 0.83] 3.47| 3.29| 0.42
P A4 [1.18] 1.05] 2.07) 3.90{ 0.28] 0.70[ 1.01| 1.19  1.35] 0.98| 1.22] 1.08
pe 10,87 0.80) 0.77) 0.87 1.17 3.03] 0.84f 1.10f 1.20] 0.75] 0.58] 0.73
i W/
wos R RIT R (drd 6-T) AT Rt R B ORASE D & AR
TASMATRG R PN PR RFAIT RGP KRR 5
WERBELEF AR o A AR JIERF R F EL S F N
FAB L kR AT T L ARRA R FIRT o & R
- ERAEERG R ITARE G AR T gt 2 B L (Ut
g) o A v E B 0 2017 & T ¥eE FERF ok JgRilt K E
199N/ 7= -k g2 + w) > $EME X 5 0. 38(M/ = "k Agm+ ) » &
®H kg P W L 2. TAN/F ok ESE ) 0 FATIE Y PUE T
FIEAAMARTF] ) R EEFREFERFE
2 O-TAH LR T E 5 kg2 g 2% kRt 2
1» |25 3% |47 |55 g% |7° (8% |95 (107 |11 % |12
2014 | i | 2.25) 2.60 2.67) 2.55 2.33| 3.06| 2.47 3.13| 3.19 2.85 3.19| 3.10
£ PP 0.57| 0.51| 0.35] 0.47] 0.55/ 0.50] 0.49{ 0.59| 1.03] 0.83| 0.63| 0.69
2015 |z it 3.18] 3.52| 2.88] 3.16| 2.64| 2.39| 2.66| 2.75 2.83| 2.79| 2.46| 1.99
£ PP 0.69| 0.72| 0.76] 0.66] 0.76/ 0.60 0.64| 0.69| 0.68] 0.63| 0.54| 0.49
2016 |z it 2.39] 2.39 2.90] 2.65| 1.71| 1.82] 2.33| 2.09| 2.54| 2.10] 1.89| 2.46
# [pg | 0.53] 0.48] 0.61| 0.45) 0.53| 0.56| 0.68) 1.09| 0.84| 0.59| 0.46| 0.68
2017 |# it | 1.31] 1.51| 1.56| 2.08] 1.72| 2.03| 2.38| 2.35| 2.46| 2.15/ 2.25| 2.04
# (pge o | 0.71] 0.71] 0.87| 0.94| 1.21 3.28| 0.78| 1.52| 2.31| 0.99| 0.86/ 0.50
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# 6-8 B gL &Y A3ap *KE A

1-2 7 3-4 7 5-6 * -8 % | 9-10 * |11-12*
2014 & - & 37 29 31 25 29 41
2015 & - & 35 28 29 24 30 31
2016 & - & 34 30 26 23 31 28
2017 & - & 27 28 217 23 30 29
2014 # ® | 5l 45 44 37 41 51
2015 # ® R| 5l 39 43 40 38 42
2016 = ® m,| 46 45 41 34 40 47
2007 =% | 4 43 41 33 39 48
2014 & A 70 60 66 62 12 T
2015 & A 12 58 63 62 64 67
2016 & A 67 65 62 58 69 65
2017 & A 59 o7 20 99 64 62
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(Z)&-kE:9 17 F(MY/E) (dpg s 11832 F st
£)-
(Z)&kF 1 22%-
()& g xx:3008(~/&) -
= o~ 1T K RIE B (48] 6-43):

(-)&kE:FE2X1.68 M3 &0 01114 g eppt 2 g) -

(z)& g rx:34a3(~/&F)-

(Z )& k& 1 29%-

()% s kw kT 17724 -

% 6-10 & A% B £ 4 2014-2017 & * -k & | &
2014 % | 2015 | 2016% | 2017 | #2014&%8 | 22015848 | £22016%%8

%ig’%*” 737,029  641,242| 682,298| 666,505 -70,524| -9.57% 25,263 3.94%| -15,793| -2.37%
Fi4¢ | 120,435  97,843| 101,421|  87,429| -33,006| -27.41% -10,414| ~10.64% -13,992| ~16. 00%
w0 | 46,376] 45,530 49,601|  47,925|  1,549| 3.34%| 2,305 5.26% 1,676 -3.50%
A E 1| 52,018 42,602 48,479  44,358|  -8,560| -16.18% 1,756 4.12%| 4,121 -9.29%
?]‘M;SA 0, 0, 0,
D 29.673|  33,443| 28.585|  26,992| -2,681| -9.04% -6,451| -19.20% 1,593 -5.90%
BB 00 360l 71,268 68,402 51,039 -19,321| -27.46% -20,229| -28.38% -17, 363 -34.02%
voF
P EY | 40,282 48,381 40,558 11,679 -28,603| ~71.01%| -36,702| -75.86% -28,879|-247. 27%
sox@Ee | 23,772 20,801 34,865 10,482 -13,290| -55.91%| 10,409 -49.83% 24, 383|-232. 62%
EFR 9,413 10,813 13,205 13,233| 3,820/ 40.58%| 2,420 22.38% 28| 0.21%
° ~
: ;Wg‘ 91,415| 28,035 22,401|  19,713|  -1,702| -7.95% -8, 322 -29.68% -2, 688| -13.64%
fg@“ 1 45,005| 34,959 42,247|  95,435| 19,570 -43.48% -9,524| -27.24% -16,812 -66.10%
AEBR 9 449] 92,885 27,530]  18,623| 9,174 97.09%| -4,262| -18.62% -8, 907| -47.83%
v g
sa | 35,986 33,745 42,863 30,633 5,353 -14.88% 3,112 -0.22% -12,230] -39.92%
RO | 12,328 12,456 15,654 7,534 4,794 -38.89%| -4,922| -39.52% -8, 120|-107. 78%
EMBEA 43608 43,150  39,464] 27,494 -16,204| -37.08% 15,665 ~36.30% -11,970| -43.54%
B
<a @ | 14,030 20,707 17,026| 18,377 4,347 30.98% -2,330| -11.25%  1,351| 7.35%
fo7 <8
W@ | 46,497|  50,376| 58,379 47,003 506 1.00% -3,373| -6.70% -11,376 —24.20%
IR
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2014 & | 2015 & | 2016 # | 2017 & #9014 & £ B #9015 & £ 8 #9016 & £ B
YAE-L | 39,422 43,4100 60,148/ 23,761 -15,661| -39.73% -19,649| -45.26% 36, 387|-153. 14%
| 10,898  18,692| 15,726/ 15,588 4,690 43.04% -3,104| -16.61% -138] -0.89%
%;WE‘ 10, 801 14,166 12,661 13, 250 2,449 22.67%  -916| -6.47% 589| 4. 45%
TR 14,272| 13,637 16,921 15, 556 1,284 9.00% 1,919 14.07% -1,365| -8.77%
B R 23,314| 29,032 32,323 31,579 8,265 35.45% 2,547 8.77% ~744| 2. 36%
;;;fl 523,184 503,850 421,056 405,605 -117,579| -22. 47%| -98, 245 -19.50% -15,451| -3.81%
ﬁ%l“?f‘ 309, 346| 374,236 291,349 141, 886] -167, 460| -54. 13%|-232, 350 -62. 09% -149, 463|-105. 34%
j;?‘fgii”‘ 283,302| 300,897| 286,794 271,751| 11,551 -4.08% -29,146| -9.69% -15,043 -5.54%
&3 2,573, 205 2, 556, 255(2, 469, 973| 2, 073, 430 499, 775| -19. 42%|-482, 825| -18.89% -396,543| -19. 12%
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