3

Water Resources

Japan gets plenty of rain. Mevertheless, to
ensure a stable and reliable water supply is
difficult because precipitation vares so much from
season to season, Furthermore, water requirements
have increased in recent years bixcause of factors
such as the increased percasita demand in
densely populated arsas. Consequently, since
water avallability is rather unreliable even under
ordinary conditions, even a short dry spell can
pause shortages. Comprehensive water resources
development through various measuras such as

censtruction of multipurpose dams helps to
prevent such amergencies.
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Characteristics water resources

Per capita precipitation in Japan is only one-fifth of the world average.

Precipitation in Japan is nearfy two times the world average,
but per capita precipitation Is only one-fifth of the world average.

From the viewpoint of available water resources, Japan cannct
be considered a water-rich country.

Mean annual recipitabion (mnvyear) Per-capita precegitation (m3/ysar/person)
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Since seasonal variations of precipitation are great, water availability
is not reliable.

Tokyo, for instance, has considerable rainfall duting the rainy
season and the typhoon season but has little rainfall in winter.

high, seasonal variations mean that the amount of water
available throughout the year is unreliable and unexpectedly

Consequently, even though annual precipitation is relatively small.
fOkyO San Francisco New York London
Poputatian 11 83milien 72midon 7.32mlion 6.76milion
Mefmg' 1,405 (1961 ~1390) £20 (1950~1580) 1,028 (1959~1980) 759 {1961 ~1990)
200mmi-

Monthit 2 3 4 5 B 7 891011121 23 4567 8391011°2/1 234567851112/t 234567489101112

Tne precipitation figuras ware taken fram Chrorokogical Saenttic Tables 1993




Per capita storage of water in Tokyo is only one-tenth of that in

New York.

Compared with other ciies of the
world, Tokyo stores a very small
supply of water. Per capita water
storage in the densely populated
Tokyo 15 about 29 m*. Mew Yark
stores about 285 m* per person,
about 10 Yimes as much as in
Tokyo.
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Water consumption continues
to grow.

Domestc water consumption has almost doubled since 1965,
The reason is that as the population needing water supply has
increasad, thare have cocurred changes in lifestyles, such as the
widespread use of showers and flush toilets, and changes in
soclal customs, such as the growing number of nuclear families
and the emergence of around-the-clock urban activiiies. With
thesa changes has come a corresponding increase in per capita
daily consumption of water.

industnal water consumption has also ingreased in keeping
pace with the increase in industrial production. Recyeling of
industrial water has aimost leveled off.

B Tokyo goes dry every three years,

Everincraasing water demand and inadequats quanthas of
stored water: Tokyo experences a water shonage, on average,
every threa years, In contrast, water shortage cycles ara roughly
710 15 years in New York and London,
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Serious consequences of drough

Every year drought occurs in
many parts of the country.

In the past 16 years. almost every prefacture has experenced
water shortage. Some areas which expenenced 15 or 16 periods
of drought, or almost every year. Since water demand is
increasing, at this rate there will come a time when water
shortage occurs frequently throughcut the country.

Lessons learned from the
"Fukuoka drought”.

The so-called “Fukuoka drought" which hit the city of Fukuoka
in 1978 persisted for 287 days. This drought caused serous
inconvenience to the pecple of Fukuoka in connection with such
everyday needs as cooking, washing, bathing, and toilet
fiushing. The drought affected about 3,280,000 pecple and even
forced some people to move out of town temparanly, The
drought also had impact on medical services and caused
reductions of factary operations and the closing of beauty
pariars, barber shaps, cleaners, and other businesses, and
economic activibes

W Damage and josses caused by the Fukuoka drought (1978)

Phasa of drought M Impact on Ipcal residents

Water supply hours .

11 - 18 hours Starage {purchasa of plastc containers)
Water supply restnction” - Water supply Interruphon at higher-slevatons
12-21%

Total period 83 days - Aed water, tushihity, sedmmentation

Water supply hours: - Schoal chuldren had to canry canteens and wet tawels
¥ - 1D nours - Eating out

Waler supply restnction - Reduced frequancy of bathung

28 - 34% - Rause of bath water, aic.

Total panod 123days . Car washing on dry rverbads

Waler supply hours:

5 « B hours

Water supply rastriction
37 - 47%

Total parod.

M days

- Temperarly moving out of tawn

- Bniling of wells [For nondrinking purpases)

B Major historical droughts

Arga Water use rasttction
Remars
Year City Prncipal niver  Panod (mmiadiyy) No of days
1962 Tokvo Tama Anear 710/64-1001,64  Bddavs “Tokyo Qlympics
Garmes drought”
1967 Kiakyustru-city Orga Fiver 8/19/67-10/2R/67 130 days
Taukusnig-city Chikugp Rivar  $/6/67-9/26/67 22 davs
Nagasak-Ciy W25E7-12/5/67  72days “Magasals drought”
1973 Matsue-chy |k River 2073-11/473_ 135 days
Otake-citt Oza River TIR773-0N 373 49days
Takamalsu-gity THTI9873 S5Hdays “Takamatsu desert”
Naha-ciny, atc 1172413572474 233 days
1977 Yoda Rivar arga Toda River B28/77-1/6/78 134 days
Naha-city, eta &ANTT-ATIE 176 days
1978 Yodo Rivor araa Yode River YWATE-2BTY 161 days
Knaryus! u-ciy Onga Rivar /8731211178 173 days
Fukuoke ity Chikugo Rivar  5/20/78-3/24/19 297 days  “Fukutks drougt”
1881 Naha-uiy . etc, 710/a1-6/6/62 326 days
1984 Gamagoun-cly etc Toyo River 10/12/84-3/13/85 154 days
(Toyogayia Canal
area)
Tokar iy, ate Kisa River BAZB413AS 213da
{Aicht anal arga) Vs ¥
Yoda River area Yodo River 10/B/84-312/85 156 days
1986 Gamagourwcrty sic  Toyo Fwer B26/86-1/28;87 152 days
(Tayogawa Canat
araa)
Tokalgr, stc Kiso Rwer 9/3/B6-1/26/87 46 days
(At Canal area)
Yodo Bwver area Yaodo Rver 10H 77882740087 117 days
1987 Towvo, 8¢ Tone & S/24/AT-25/87  71days “Matrgpoinan
Ara Rivars araa drougnt”
Gamago an-ciy, ste.  Toyo River /248752388 274 days
{Toyogawa Canat
area)
Tokar city &te Kisa Rwver 912/87-317/88 180 day
(Ach Cernal araay i ¥e
1389 Nana-oity, eic 227i83-4i28/80 59 days
1990 Tokyo ste Tone % Ara nvers 7/23/90-8/9/90 18 days
Nara-pref Kizu River 9/1/90 5/16/50 18 days
Takama'su-cily Bt¢  Yoshino Aiver  @/2/90-8/24/50 23 days
1951 Naha-tity etc 610/31-727191, 64 days
weal 4/31
{exd B/12 97,
0/18}
1994 Tokyo ete. Tane Aver 2294-9{9134 B0 days
1994 Takar aily, st Kiso River &154-11/4/34 167 dayd
1994 Kgyoto o'y, Osaka  Yodo Rwer 8228410494 44 days
aly Kate oty eir
1934 Malsuvamg city ete Yoshino Riwer  &:25/04-8/2/95 312 days
1994 Fukuokz ity etc Chikugo Avar  7/7794-6:1,95 230 days

X Sosial mp act

Source Nalianal Land Agency

- Tarrungnar: of pumpng ta Blavated watar tanks during intaruption hayrs

- Shorter opuning hours of municipal swirmming pos!

- Watar-savi 1g menus (pubiic slementary/jurior high schaois)

- Influence cn medical services (shortar hours far defiveryloperation, stc.}

- Closure of schools

- Shorier op sratng hours of factones
- Sales lossis due to shurler business hours (beauty partors, barbers, cleaners, ste.)

- Aur transpatation of mineral waler {Japaness Red Crosa Seciaty)

« Bankruplcy

- Temparary Ciosure of miore univarsihes

- Switching uf crops



The information society is vuinerable to drought.

Large computers require strict control of ambient lemperature
and humidity and therefore need 2 large quantity of cooling
water. A survey of major city banks showed that aboul B0 to
70% aof water consumed in one day at a clty bank Is used for
cooling.

Since cocling water is intensively recycled, further saving is

W Water consumption at computer centers of major city banks
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difficult to accomplish; nor is it possible to store large quantities
of water. In the event of a drought, shutting down tha computers
would be inevitable, even if the water supply for all other
purposes such as tollet flushing and drinking wa<e stoppad, and
such Interrupbion would have a major negative impact on
biisiness.

B Annusal frequency of drought
- in the past 16 years
[}
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aiw, Shown above are ha numbamm o yonrly Intoruplions or rasirichons of wale sugg ly systams

and smal waler Gupply Bystems dining e pancd from 1977 ba 1695
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Diverse approaches to water
resources development

Dams play a pivotal role in securing a stable source of water.

in Japan, whare thera are considerable fluctuations of
pracipitation, river How alse fluctuates widely from season to
season. Therefore, it we depended on natural rivers for water, it
would be impossible lo supply sufficient quantities of water
during the dry season. Withdrewing foo much groundwater would

Muncpal wates sic B Municpal watar e
i lelalelsTelesleloalwlininl
L — —

S Fnalt Flakwr senaon  Tyohoom smaion

B Mechanism of water resources develnpment by reservoirs

The raservoir stores water while river fiow 15 igh As the rver
flow decreases, stored water [{A) in the graph above] is released
to replenish river flow [(B)], By this methed, the rver flow (1) can
be secured throughout the year. This maans that the differanca
{3) betwsen {1) and the fow water flow (2) that would ocour if
there were no dam, that is, (1)—(2)=(3}, has now been
developed.

W Small dams for domestic water supply

= Fram oldsn times, waler shortage has

been a serious probiem on islands,
peninsuias, and In mouniain regions. As
| Improvement of sewer systems is in
@ progress in many parts of the cauntry, i 18
likely that water demand wil increase due to
water needs for tollet flushing,

Thera is a need for construchon of small

ressult m ground subsidence,
By damming rivers to store waler, river flow can ba
augmanted 30 that water can ba supplied reliably throughout the

year.

arginiane daen R e

I Reservoirs for extraordinary drought

Even in the event of an extraordinary drought exceeding the
design drought, it is necessary to secure a minimum amount of

water to maimain social and economic activities The function of
& reservoirs for is 1o slore water for emergancy use in case of an
entraordinary drought.

In the event of an exraordinary drought, water s supplled first
b ordinary dams and then, as water usa is coordinated, by fow-
fiow augmentation dams.

dams lor local water supply.

Zamami Cam [Oknawa prefecture)



Developing lakes to use as
reservoirs

Lakes are, 5o to spaak, natural reservoirs. Availability of
water resources increase if lake water can be ulilized. Lakes,

therafore, are made to function as reservolrs m order to make
effactive use of lake walar,

Naramata Dam {Gunma prat) {lbaraki pref )

Weirs Bﬂable Stable Withdfa‘wal When dammed, nvers function as resarvoirs. If saiiwater

. intrusion is prevented, it is possible to withdraw water for
Of river water domeshic use from waters near nver mouths. Barages instalied
on rivers though make efficient uss of river water.

Canals handle Interbasin transfer
of water

Canals are used as an emergency countermeasure to supply waterto a
droughi=hit mver basin from another aver basin . Drought-reslstant cibes can
be built if a system can be established under which interbasin water transfar
can be made between major river basins.




Diverse approaches to water
resources development

Preparing for extraordinary droughts by combined use of
various facilities and flexible water transfer.

communities for extreme situations. In the Tokye Metropolian for
example, construction ot a river netwark interconnecting canals,
such as the Tone Aqueduct and the Naorth Chitia Canad, is now in
progress in addiion i the development of Lake Kasumigaura.

Crowught setiously impairs oty funchions and has consioerable
regative Impach on economic activities. Efferts are under way,
thereiore, to construct dems for extraordinary drougnis and
esiablish mmterbasin water transfer networks to prepare

] Gunce.-pt of extraordinary drought countermeasures
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