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AAOAKERZ CTiE, RAKEOWNRE LT TEIKE, AUUKE, BIUKE, Mk »NE s
NTWET, 7. BofoAEse it MEMRAR] NEFHIND LHITR-TBY, i 21 4
FEKIERENC L B & TERIRAR : BAAKAZE DA, KA —42 L0 FOBKE ORKREZTA
Lol E&NTHET,

—J5. A% OKESY B EEER - ERERAEZEZ 25 L, EEMICHWOLN TW D% H
UN 72 R AR R 28 \%TTKE@OTU\E?O ZTORFORBEL LT MBI K/ EINKE
(Non-Revenue Water) | 3%V £9°,

L AN, H 2&@7k3§7%§+“ﬂi\ MEIY /K E (Non-Revenue Water) | & WO B TOEEN2INT
BO3, FEMIE., TAVEIKE+ Bk E] T THAKE-—AIUKE] TEELZLOR, [HE
/K& (Non- Revenue Water) | &720 97,

IWA (EBKHE) o (K7) Ik,
MY 7K (Non-Revenue Water)J = rUnbllled Authorized Consumption] + [Water Loss] T&b
0. BHAROKERGO HHBIUKE+EKE] ICEYTLEE20NET,

ZI T, ZIZTiE, BROKERHKETD HEHEIUKE+HEHKE] = [BIUKE (Non-Revenue
Water) | P LTCRETAHAZLLELELEDOT, THEHENET,

(1) MENAKR] O#FEXRTILZ. INRW(%) . [%NRW] 722 EOFINA S E T,
703, JICA #WHE T, TNON-REVENUE WATER | = MUk & (MEIA) | & LTWET,

(2%1)
NON-REVENUE WATER MANAGEMENT (LEAKAGE CONTROL)
SME T EKERIUVKEETEREK (RBAKBFLERER) |
<Type: Leaders Training Program / $8%! : iz AMERHE>
From September 2011 to June 2012
Phases in Japan: From. October 31 to December 17, 2011
http:/fjica-bo.org/cursos/gte/201107291632390.Non%20Revenue%20Water%20Management
Leakage%20Control.pdf
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(2% 2)
() HFELOKEH T 0P =7 b
(3€) The Project for Capacity Development on Non Revenue Water Control for Sanitation
Company of the State of Sao Paulo (SABESP)
http://www.jica.go.jp/project/brazil/0603487/01/index.htm]l

(2%£3) [7Y70KE % 9% Non Revenue Water] (727 BIFEEETT)
http://www.adb.org/documents/books/asian water supplies/chapter09.pdf

(2% 4) Nonrevenue Water: A Governance Challenge (October 2006)
http://www.adb.org/water/topics/non-revenue/default.asp

(2% 5) The Issues and Challenges of Reducing Non-Revenue Water (777 BA%&#R1T)
http://www.adb.org/documents/reports/reducing-nonrevenue-water/reducing-nonrevenue-w

ater.pdf

(2% 6) KEREERET (2009 4 11 H)

REVIEW DRAFT
CONTROL AND MITIGATION OF DRINKING WATER LOSSES IN DISTRIBUTION SYSTEMS
http://www.epa.gov/ogwdw/pws/pdfs/analysis wa-03 water loss doc final draft v62.pdf

(% 7) Water Loss Control Terms Defined CKEKIE#HE)
http://www.awwa.org/Resources/WaterLossControl.cfm?ItemNumber=47866

(2% 8) Non-Revenue Water : Financial Model for Optimal Management in Developing
Countries Alan S. Wyatt June 2010
http://www.rti.org/pubs/mr-0018-1006-wyatt.pdf

1. E 21 FEICETHEAD LKEEREAEDMINKE

F£11E, HROKERFHI L 208 & IWAIZ X D 0FEICESW T, Rk 21 FEEICBIT 5 B AD E
AKEHFEE (1,465 HE) 2EORNEZRBE LD THY . FOEILKE (NRW (%)) 1% 9.93% &
TpoTWA,

F1 ERE 21 AEEICBIT D BARD FAKETZE,465 F2E) 2RO MK R

KE BREE KE BREE
BADKBEHK LD WA 2L B9 48
AOKEHEZKE75E (F m3) (%) K305 (F m) (%)
FEREHAKE (F m3) 14,993,678 100.00 System Input Volume (F m3) 14,993,678 100.00
FREDKEZE(F m3) 13,915,084 92.81 - - -
ERBIKE (F m3) | 13,504,332 90.07 Revenue Water (F m3) 13,504,332 90.07
EREIVKE (F m3) 410,752 274
Non—Revenue Water (F m3) 1,489,346 993
FERENKE (F m3) 1,078,594 7.19
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2. MERRAMNCHELEKEBERDOEIKER PRIUKE (L 21 £K)

X 1P 21 FEIC T 2 HGEF RN A7 UK & (RKE &K ONRKDSS O IR E) % [
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B) & MEIUKR] ORWIEIZZ T 7 TRLELDTH D,
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F2—1 FENRICHEIUKES (Fk 21 &, ZERNRIE)

Wi | | | | &M F£H £
ERERTIR A #akAQD HBKkE | ARKE | BIUKE | AUEIUK | BUKkE | RIUKE RKE
ON) (F m3) (F m3) (F m3) 2(F m3) (F m3) (F m3) (m3)
JtimE 4,985,661 551,776 504,350 485,367 18,983 47,426 66,409 | 28,030,393
FHRE 1,263,565 137,686 126,858 121,488 5,370 10,828 16,198 | 5,687,625
EFR 1,107,727 128,373 113,002 108,994 4,008 15,371 19,379 | 10,356,423
BEHE 2,264,760 267,013 245450 237,083 8,367 21,563 29,930 | 13,431,938
ER 831,703 102,188 89,822 87,155 2,667 12,366 15033 | 7,860,188
Lz 2 1,092,034 131,007 118,859 115,138 3,721 12,148 15,869 | 6,978,942
EBR 1,737,261 215,173 194,816 188,945 5,871 20,357 26,228 | 10,784,381
TIRE 2,651,240 310,726 286,130 276,652 9,478 24,596 34,074 | 8,866,795
PN 1,831,652 239,811 207,816 199,967 7,849 31,995 39,844 | 20,941,891
HER 1,869,182 285,929 250,089 243,069 7,020 35,840 42,860 | 10,080,679
BER 7,132,367 857,056 810,942 787,968 22974 46,114 69,088 | 32,836,172
FER 5,782,420 648,643 621,203 601,707 19,496 27,440 46,936 | 18,742,146
RR#E 12,964,932 | 1,606,045 | 1,554,881 | 1,535,028 19,853 51,164 71,017 | 48,365,406
RN 8,971,707 | 1,111,472 | 1,040,445 | 1001518 38,927 71,027 109,954 | 62,178,642
HRE 2,168,531 303,908 281,126 271,524 9,602 22,782 32,384 | 18,428,875
=R 970,508 117,698 106,972 104,249 2,723 10,726 13,449 | 7,976,556
IR 1,097,501 144,539 138,237 133,239 4,998 6,302 11,300 | 3,720,705
BHE 699,544 99,671 92,810 90,480 2,330 6,861 9,191 5,219,228
TR 664,353 110,801 88,936 83,769 5,167 21,865 27,032 | 6,436,840
RHE 1,914,770 260,559 224,453 217,679 6,774 36,106 42,880 | 16,051,211
I 2 IR 1,784,177 243,439 208,367 199,117 9,250 35,072 44,322 | 18,603,532
FefE R 3,592,197 523,413 472,560 452,024 20,536 50,853 71,389 | 30,273,348
ZME 7,297,542 878,121 840,892 819,278 21,614 37,229 58,843 | 19,495,958
=ER 1,781,284 254,654 227,011 221555 5,456 27,643 33,099 | 16,538,895
HE R 1,329,988 177,329 162,132 157,526 4,606 15,197 19,803 | 6,714,783
RERRT 2,470,806 332,213 304,607 293,337 11,270 27,606 38,876 | 4,304,151
RIRAF 8,823,563 | 1,170,361 | 1,115,106 | 1,078,342 36,764 55,255 92,019 | 42,360,862
EER 5,435,612 684,914 647,248 629,213 18,035 37,666 55,701 | 28,051,107
=RE 1,339,759 164,861 156,913 151,874 5,039 7,948 12,987 | 6,085,365
AL 900,233 143,792 119,786 116,758 3,028 24,006 27,034 | 16,983,370
SIE 484,218 64,368 59,596 57,338 2,258 4,772 7,030 | 3,095,594
EiRE 525,350 66,685 60,779 59,065 1,714 5,906 7,620 | 4,009,103
L 1,780,956 236,840 217,367 211,139 6,228 19,473 25,701 | 11,820,167
LER 2,606,232 310,422 293,426 284,475 8,951 16,996 25947 | 12,162,408
iT]=]-! 1,237,750 172,706 159,640 155,067 4,573 13,066 17,639 | 9,888,787
EER 676,047 105,455 93,359 90,134 3,225 12,096 15,321 6,024,365
ENIR 969,989 129,476 119,003 115972 3,031 10,473 13,504 | 4,207,105
EIER 1,206,795 150,510 136,185 133,565 2,620 14,325 16,945 | 11,896,712
=R 571,555 82,749 73,479 72,145 1,334 9,270 10,604 | 5,255,361
&R IR 4,630,844 488,703 457,787 445,093 12,694 30,916 43,610 | 23,807,963
EER 775,818 87,437 78,017 75,530 2,487 9,420 11,907 7,978,279
RiIgE 1,108,940 130,713 117,416 113,878 3,538 13,297 16,835 | 10,347,041
REARER 1,334,677 160,151 144,282 140,422 3,860 15,869 19,729 | 8,590,345
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AnE 937,553 17174 105,361 101,859 3,502 11,813 15,315 8,623,094
B 998,827 137,718 122,746 119,774 2972 14,972 17,944 9,650,429
ERSE 1,328,515 172,125 155,411 152,610 2,801 16,714 19,515 | 10,190,873
HRR 1,344,833 177,275 169,411 166,223 3,188 7,864 11,052 7,158,320
=EA/E 119,275,478 | 14,993,678 | 13,915,084 | 13,504,332 410,752 | 1,078,594 1,489,346 | 687,092,353

K2—2 HENRICHEPUKRE (Fk 21 FE, #ENRIE)

EERFIRA BE(%) HUINE (%) ALK (%) WKE(%) RKUNDEIUKDEIE (%)
JtimE 91.40 87.96 12.04 508 6.96
FHRE 92.14 88.24 11.76 413 7.63
EFR 88.03 84.90 15.10 8.07 7.03
=i R 91.92 88.79 11.21 5.03 6.18
MEER 87.90 85.29 1471 7.69 7.02
L2 90.73 87.89 12.11 5.33 6.79
=EER 90.54 87.81 1219 5.01 7.18
B3 92.08 89.03 10.97 2.85 8.1
7EN 86.66 83.39 16.61 8.73 7.88
HER 87.47 85.01 14.99 3.53 11.46
BER 94.62 91.94 8.06 3.83 4.23
FER 95.77 92.76 7.24 2.89 4.35
RR#E 96.81 95.58 4.42 3.01 1.41
RN 93.61 90.11 9.89 5.59 4.30
FiRg 9250 89.34 10.66 6.06 459
=g 90.89 88.57 11.43 6.78 4.65
AIE 95.64 92.18 7.82 2.57 5.24
BHE 93.12 90.78 9.22 5.24 3.98
ITE- 80.27 75.60 24.40 5.81 18.59
RHE 86.14 83.54 16.46 6.16 10.30
It B2 18 85.59 81.79 18.21 7.64 10.56
B2 90.28 86.36 13.64 5.78 7.86
ZME 95.76 93.30 6.70 222 448
=ER 89.14 87.00 13.00 6.49 6.50
HER 91.43 88.83 11.17 3.79 7.38
RERRT 91.69 88.30 11.70 1.30 10.41
KIRAF 95.28 92.14 7.86 3.62 4.24
EER 94.50 91.87 8.13 4.10 4.04
ZRE 95.18 92.12 7.88 3.69 4.19
IR 83.31 81.20 18.80 11.81 6.99
SHE 92.59 89.08 10.92 4.81 6.11
EiRE 91.14 88.57 11.43 6.01 5.41
] 1L R 91.78 89.15 10.85 4.99 5.86
LER 94.52 91.64 8.36 3.92 4.44
iT]=]-! 92.43 89.79 10.21 5.73 4.49
EER 88.53 85.47 1453 5.71 8.82
EINE 91.91 89.57 10.43 3.25 7.18
BEE 90.48 88.74 11.26 7.90 3.35
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Eral 88.80 87.19 12.81 6.35 6.46
=2 R 93.67 91.08 8.92 487 4.05
EER 89.23 86.38 13.62 9.12 4.49
RIGE 89.83 87.12 12.88 7.92 4.96
¥ N 90.09 87.68 12.32 5.36 6.96
Nl 89.92 86.93 13.07 7.36 5.71
=GR 89.13 86.97 13.03 7.01 6.02
EREE 90.29 88.66 11.34 592 542
iR 95.56 93.77 6.23 4.04 2.20
=EAE 92.81 90.07 9.93 458 5.35

F2—3 HENRCHCBIUKES (Fk 21 £, FHRENUKEDLSWHEERRIR)

ERERTIR A EBRKE (Fm3/F) | RAKLUNDEIRKE (m3/F) E MUK E (F m3)
RN 62,179 47,775 109,954
KERFF 42,361 49,658 92,019
EHiE R 30,273 41,116 71,389
REH 48,365 22,652 71,017
BER 32,836 36,252 69,088
JtimE 28,030 38,379 66,409
ZEME 19,496 39,347 58,843
EER 28,051 27,650 55,701
FER 18,742 28,194 46,936
Iz B2 IR 18,604 25,718 44,322
EEe 23,808 19,802 43,610
RHR 16,051 26,829 42,880
Fic =Y 10,081 32,779 42,860
PN 20,942 18,902 39,844
RER AT 4,304 34,572 38,876
RIFE 8,867 25,207 34,074
=58 16,539 16,560 33,099
WRE 18,429 13,955 32,384
EHE 13,432 16,498 29,930
MR 16,983 10,051 27,034
(TR 6,437 20,595 27,032
BEE 10,784 15,444 26,228
LBE 12,162 13,785 25,947
FAfuiY =, 11,820 13,881 25,701
HEE 6,715 13,088 19,803
REARE 8,590 11,139 19,729
ERER 10,191 9,324 19,515
EFR 10,356 9,023 19,379
=IEE 9,650 8,294 17,944
e 9,889 7,750 17,639
BIRR 11,897 5,048 16,945
RIGE 10,347 6,488 16,835
EHE 5,688 10,510 16,198
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117 6,979 8,890 15,869
SR 6,024 9,297 15,321
N 8,623 6,692 15,315
AR 7,860 7,173 15,033
EINE 4,207 9,297 13,504
EILE 7,977 5,472 13,449
=RE 6,085 6,902 12,987
EEE 7,978 3929 11,907
AR 3,721 7,579 11,300
Pk 7,158 3,894 11,052
SR 5,255 5,349 10,604
BHE 5219 3,972 9,191
ERE 4,009 3,611 7,620
EEE 3,096 3,934 7,030

K2—4 FENRBNICHBBUKER (FR 21 FEE, HEIBUKRO I ERE R RIE)

EERFR A TRKE (%) RKUNDEIVKDENE (%) SRUNIKEE (%)

BRI 3.01 1.41 4.42
HREE 4.04 2.20 6.23
ZME 222 448 6.70
FER 2.89 4.35 7.24
AIIE 2,57 5.24 7.82
KERFF 3.62 4.24 7.86
=RE 3.69 4.19 7.88
BER 3.83 4.23 8.06
EER 410 4.04 8.13
LEE 392 4.44 8.36
&R R 487 4.05 8.92
wBHE 5.24 3.98 9.22
)R 5.59 4.30 9.89
wog 5.73 4.49 10.21
EINE 3.25 7.18 10.43
HiRR 6.06 459 10.66
AL 499 5.86 10.85
SmWE 4.81 6.11 10.92
KSR 2.85 8.11 10.97
HEE 3.79 7.38 11.17
ERE 5.03 6.18 11.21
FIRE 7.90 3.35 11.26
BEREE 5.92 5.42 11.34
ELE 6.78 4.65 11.43
SiRE 6.01 5.41 11.43
RERAT 1.30 10.41 11.70
EHE 413 7.63 11.76
timE 5.08 6.96 12.04
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117 5.33 6.79 12.11
=EE 5.01 7.18 12.19
BEAE 5.36 6.96 12.32
EHIE 6.35 6.46 12.81
RIGE 7.92 4.96 12.88
=58 6.49 6.50 13.00
ZiGE 7.01 6.02 13.03
RHE 7.36 5.71 13.07
EER 9.12 4.49 13.62
BRI R 5.78 7.86 13.64
EEE 5.71 8.82 14.53
AR 7.69 7.02 1471
HER 353 11.46 14.99
EFE 8.07 7.03 15.10
RHR 6.16 10.30 16.46
WARR 8.73 7.88 16.61
Iz B2 IR 7.64 10.56 18.21
FELE 11.81 6.99 18.80
EE 5.81 18.59 24.40

K25 HENRBICHIIRAKRE (FR 21 B, RARDENHERRIE)

HMEFRE | AHEG%) HINE (%) UK EE (%) RKE(%) | FBKUNDOEIKDEIE (%)
TRERRT 91.69 88.30 11.70 1.30 10.41
ZHE 95.76 93.30 6.70 222 448
BIR 95.64 92.18 7.82 2.57 524
B30 92.08 89.03 10.97 285 8.11
TER 95.77 92.76 7.24 2.89 435
REREH 96.81 95.58 4.42 3.01 1.41
ENIR 91.91 89.57 1043 3.25 7.18
HER 87.47 85.01 14.99 353 11.46
KIRAF 95.28 92.14 7.86 3.62 4.24
ZRE 95.18 92.12 7.88 3.69 4.19
HER 91.43 88.83 11.17 3.79 7.38
BER 94.62 91.94 8.06 3.83 4.23
LER 94.52 91.64 8.36 3.92 4.44
iR 95.56 93.77 6.23 4.04 2.20
EER 94.50 91.87 8.13 4.10 4.04
AR 92.14 88.24 11.76 413 7.63
ERE 92.59 89.08 10.92 481 6.11
B8 93.67 91.08 8.92 487 405
i L& 91.78 89.15 10.85 4.99 5.86

258 90.54 87.81 1219 5.01 7.18
BEHE 91.92 88.79 11.21 5.03 6.18
e 91.40 87.96 12.04 5.08 6.96

EHIE 93.12 90.78 9.22 5.24 3.98
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Lz 2 90.73 87.89 12.11 5.33 6.79
REARE 90.09 87.68 12.32 5.36 6.96
FEIN 93.61 90.11 9.89 5.59 4.30
EEE 88.53 85.47 14.53 5.71 8.82
=)=} 92.43 89.79 10.21 5.73 4.49
FofE R 90.28 86.36 13.64 5.78 7.86
RS 80.27 75.60 24.40 5.81 18.59
BRESR 90.29 88.66 11.34 5.92 5.42
EiRE 91.14 88.57 11.43 6.01 5.41
Eipl 92.50 89.34 10.66 6.06 4.59
EHE 86.14 83.54 16.46 6.16 10.30
=SHE 88.80 87.19 12.81 6.35 6.46
=58 89.14 87.00 13.00 6.49 6.50
=g 90.89 88.57 11.43 6.78 4.65
=R 89.13 86.97 13.03 7.01 6.02
N 89.92 86.93 13.07 7.36 5.71
A=A 85.59 81.79 18.21 7.64 10.56
AR 87.90 85.29 14.71 7.69 7.02
BIEE 90.48 88.74 11.26 7.90 3.35
RigE 89.83 87.12 12.88 7.92 4.96
5FE 88.03 84.90 15.10 8.07 7.03
HARR 86.66 83.39 16.61 8.73 7.88
EER 89.23 86.38 13.62 9.12 4.49
MILE 83.31 81.20 18.80 11.81 6.99
(XR) B ¥ —HEEEREE ZHE X

BifE oA D THEAFEITOWNT
[TWRCAKERY h=a—R] BFEOERE - B -4F1E, ZOMIER, TEZENRISVWELEL, 28
et MU ERRA . TEA . EREEMT 52 ZAD L, TRlE TE-A— /LT IEE L BEWWZ LET,
T105-0001 BAHEBHEXE 7 [H2-8-1 j2/ IRV 2 F (M) AEHMMFEEY % — Ky h=a—R#EY
E-MA I L : jwrchot@jwrc—net. or. jp
TEL 03—3597—0214 FAX 03—3597—0215
F7m, TEBENZEODEEABRIZ. Yt A —nb0BMLEOREESLIMNIT RV LEE A,

KEFRY b=a—ADNNy 7 F L X— 2O T
KERY h=a—ADNy 7 F 83— (H8ELIE) X, Fid7 FLATIEICANE T,
http://www.jwrc-net.or.jp/hotnews/hotnews-h23.html
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