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Abstract

The purpose of this study is to review the history of urban water use in Tokyo focusing on
two water sources: surface water and groundwater. First, the following four matters are picked
up chronologically: expansion of metropolitan waterworks, enhancement of surface water re-
sources, progress of land subsidence, and groundwater pumping. Second, the change of ground-
water use and current conservation policies are clarified for some municipalities. Finally, sus-
tainability of urban water use is discussed.

Originally, the water source of metropolitan waterworks was surface water. With increased
water demand, the waterworks developed surface water resources in areas remote from Tokyo.
Despite increased water demand, groundwater pumping was restricted because of serious land
subsidence. Industrial water shifted the water source from groundwater to surface water with
the construction of industrial waterworks. On the other hand, groundwater use as residential
water has been partially maintained in the Tama Region, western Tokyo. Municipalities in the
Tama Region promote policies to maintain groundwater use and recharge.

For sustainable urban water use, efforts both to avoid a further increase of water demand
and to maintain local groundwater resources are necessary. Moreover, in terms of water security
at the time of a disaster or water shortage, a sustainable urban water supply system should in-
clude both an extensive water supply system and a local system of water supply.
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Table 1 History of the expansion of Tokyo Metropolitan waterworks.

. Mifete ) (OF m¥H)
i *® T Ik A i R

1898 A i 7K 35 3 K B 4 E2: RN 16.7 16.7

1911 GEAR 7K 30 it 7l Bk 5 E2- =R 7.3 24.0

1924 #1L F ek gL % B )N A i 14.0 38.0

1928 A1 T Bk 5Lk 22 J)INER 4.0 42.0

1932 My - WA MG & K E A SR - TLE ) B, HF K 18.6 60.6

1934 LTI KA 3% % BE )1 E i 5.6 66.2

1935  E K AR 3 44 BN % B )1 E i 10.4 76.6

1936 (L)1 K &Lk T. 535 LA E 9.0 85.6

1937 K 1K MR £ 4 B I R K 0.3 85.9

1945  H A Kl A 3 A A B E2- =R 1.4 87.3
1938 ~ 45  FR Kt gk ik 3 R K 0.6 87.9

1946 X% I, KIIKIEIRIE R K -14 86.5

B2 3 K Wy Mt 7 B R % B H it 7.5 94.0
1936 ~ 53 ALk ZEEN - LA E T, HF K 28.2 122.2

1957 /NN 8 2 52K % RN IKRANIT N & 4 42.5 164.7

1950 ~ 59  AHBJI oK & i ik 53 A 25 1 VR AR AT K o o) 5 3 20.0 184.7
CRHBL N KR AHAE 57 20 )

1959  EJII, fifi b, 6T E K8 it i 9L R E2- M=k 10.4 195.1
1960 ~ 64 {L)7 IRk ELIEF 3 LA E 9.5 204.6
1962 ~ 65 HJIl - {1 JIRAK 8 B S LR 4 3 HHI1HE BT 40.0 244.6
1963 ~ 68 &5 — AR K Bk iR 5 3 B—RINT T 120.0 364.6

1969  JHIL KR BE 1L e =R -14 363.2
1965 ~ 70 &5 YRR R K Bk iR 5 3 B—RINT 5 140.0 503.2

1970  E GRS KIE E2- =R -152 488.0
1970 ~ 76 &5 = YRR R K G Bk R 5 3 BORINT TV 120.0 608.0
1972 ~ 85 &5 I YRR I A 7K 3 i i 5 3 BERTINT T v 55.0 663.0

1991 =i 7K By hti 53 ik e iy 0] BERTINT T v 27.5 690.5

I e 7K B e 3 A A L2 A S BEJJART LA - WA -22.0 668.5

1993 =B i K 35 it ke 91 5 2 1 BERTINT T 275 696.0

2004 4T oK 3 it 7% i Lk O BEJTAK T LEN - w3 —10.0 686.0

WK B R (1999), [HRUHRKIE N 3EAE L, ARORAGE R HPY & & X 0 431 .

Sources: data and materials from Bureau of Waterworks, Tokyo Metropolitan Government”.
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Fig. 1 Year of municipal waterworks integration into metropolitan waterworks in the Tama Region.
Sources: data and materials from Bureau of Waterworks, Tokyo Metropolitan Government.
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Table 2 Enhancement of water sources after enforcing the comprehensive water
resources development plan for the Tone and Ara Rivers.

i xR

AK¥a 7 m¥H)

1 Rft

B— 7 VT T L DK E 244.6

1967  FIRJIAKREARRS & 36.4 281.0

1968  FIBJIKR FALRS & 103.0 384.0

1971 AR 4R 71.0 455.0

1976  FIBJIKREAR S &, RS 288, B HEKE 80.0 535.0

1985  FUBJIKRZS B S A, 9 KOl K, 62.0 597.0
BT, Ey gk

1989  WBEMJHAK FEEADZMEEEE) 5.0 602.0

1997 Il A it 11.0 613.0

1999  SENIAGR L 7 & 10.0 623.0

2008  FEJIIKRER S & 7.0 630.0

HRURR KB )R (1999), [HRBUHSAKE ) R, BRTHKE R HP % & & ) R Ek

Sources: data and materials from Bureau of Waterworks, Tokyo Metropolitan

Government.
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Fig. 2 Total annual water supply and average daily water supply per capita of metropolitan waterworks.
Sources: data and materials from Bureau of Waterworks, Tokyo Metropolitan Government.
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Fig. 3 Total annual water supply of industrial waterworks in Tokyo.
Sources: data and materials from Bureau of Waterworks, Tokyo Metropolitan Government.
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Fig. 4 Quantity of groundwater withdrawn in Tokyo.

Sources: data and materials from Bureau of Environment, Tokyo Metropolitan Government.
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Fig. 5 Quantity of groundwater withdrawn in the Tama
Region by purpose.

Sources: data and materials from Bureau of Environment,

Tokyo Metropolitan Government.
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#£ 3 ZEEHIXICSHBT B HR B L GE T RS KRR (m®/H).

Table 3 Quantity of groundwater withdrawn by municipal waterworks in the

Tama Region (m?%day).

19714F  19814F  19914F 20014 2010 4F

ANETF T 12,068 7,430 5,680 6,870 2,714

ST 41,839 38,333 23,922 23,968 12,406

I Al 45,731 45,717 28,475 28,797 24,677

Y T3 13,716 9,718 6,291 4,487 5,112

AN 21,941 11,576 7,509 9,007 6,136

H B 20,194 21,163 14,286 13,269 7,221

FRA i 9,414 4,506 1,078 2,761 2,706
B AN 9,180 4,048 2,661 972 2,968

AR K 11,162 11,900 5,625 5,141 2,209

B T 8,477 3,002 2,989 3,126 3,204

% BEl 8,010 5,589 4,602 3,722 922

it 3 117 10,399 6,008 4,364 3,068 5,376

PEH 26,308 16,156 13,948 15,152 10,796

=y 41,047 37,267 34,438 33,968 29,811

AT 27,205 41,093 44,198 43,430 38,378

Na 25,302 23,942 19,037 23,073 20,164

HAMB  EGFEl 25,344 22,316 22,572 19,749 21,207
A 12,247 19,172 13,344 13,533 12,964

R 11,360 8,367 9,078 13,345 12,256

»E DWW 5,392 8,553 6,216 3,559 5,247

i) 34,609 29,863 31,043 32,449 39,331

HMC WEET 26,146 28,938 39,411 37,994 36,113
PIN T 11,650 16,042 20,193 20,389 19,953

BRIl 1,541 174 0 0 0

185 Tl 10,681 26 7 5 0

T M 1l 0 0 0 0 0

MAID  ERAENT 1,883 1,463 247 201 0
H o 1y 0 3,689 3,078 2,566 225

e IR 0 0 0 0 0

LE2:41) 0 0 0 0 0

WHMERIR [N O T REROFERE] 7% & &) 1EK.

Sources: data and materials from Bureau of Environment, Tokyo Metropolitan

Government.
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Fig. 6 Public water supply in Tachikawa city by water source.
Sources: data and materials from Tachikawa city.
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Population supplied public water and coverage of waterworks in Akishima city.

Sources: data and materials from waterworks section of Akishima city.
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