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A case study of groundwater conservation measures in the Naha New Urban Development Project Area
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The Maha new urban development project aims to redevelop an area of 214 ha which was once oceupied by U8,
Army and used for housing for soldiers and their families. The project began in 1989 by the plan ofapproximately 15
yeas. According to the preliminary field study, it is revealed that approximately 240 wells exist around development
area of Ameku in Naha City and are used. These are used as industry and business water supply {approximately 15)
such as business establishments and in addition to general daily life water widely, and the quantity of annual tota] use
is approximately 390,000m’, However, the influence on wells such as the groundwater recharge decreasing because
the green tracts of land and penetration zones decreased under the influence of urbanization with the development
was concerned about.

The project area is mainly composed of the Ryukyu Limestone and the mudstone of the Shimejiri Group. The
Ryukyu Limestone covers the mucstone of the Shimajiri Group and it becomes a good aquifer because permeahility
and porosity are relatively high. On the other hand, both porosity and hydraulic conductivity are extremely low, and
the mudstone of the Shimajiri Group becomes the good impermeable base. As for each geologic distribution ratio, it
is with 46.0% of the mudstone of the Shimajiri Group, the Ryukyu Limestone 26.1%, the embankments on the
ground 12.4%, the reddish brown surface solls called "Shimajiri menge" 7.3% and the alluvial beds 8,2%,

Alfter having flowed down along the topography, in the area where rainfall in the Ryulyu Limestone distribution
area penefrated as for this local groundwater, and the groundwater flows down along the top surface of the mudstone
of the Shimajiri Group, and one, Shimajiri mudstone are exposed on the surface of the earth, as for most of the rainfall
itis thought that it penctrates from the Ryukyu Limestone distribution area and converts it to groundwater,

Therefore geological feature drilling investigations, in-sitn permenbility and water intake tests, long-term
observations of grounwater level fluctuations, observations of the surface water runoff and a well diswibution
cofirmation investigation were canied out to clarify the underground hydrogeologic structure and the water balance
of the groundwater basin in this area.

Because generally actual survey was difficult, like inspection of the Shuri area in the Naha-City, we roughly
estimated it by ratio E/Ep demanded from experience by Kaneko ( 1973) and we fixed it as approximately 45% of
precipitation and examined the quantity of evapotranspiration. Observations data from August, 1992 to July, 1993
were used lor water balance analysis. By the water balance analysis in the period, the following facts became clear,
and, a5 for the surface water runoff of the present siwation, it was with 403.5mm (21.6%), the groundwater recharge
625 Brtwen (33.4%), the evapotranspiration quantity 841.5mm (45.0%) for precipitation 1,87 Imm during a period.

When roads or attificial buildings are constructed with urban development, influence such as quantity of
groundwater recharge decreasing was expected, Therefore we canied out computer simulation for water balance
analysis after the urban development, and, as a result, for precipitation 1,87 1mm during a period, as for the surface
water runoff, 773.4mim (41.5%), the groundwater recharge became 254, 1mm (13.6%) respectively,

[ adddlition, we examined it even if accompanied when we took measures such as constructing the retention
penetration facilities to make up for the groundwater rechange deficit, As a result, for precipitation 1,87 1mm during a
period, the surface runoff decreased 10 646.8mm (34.6%), and the groundwater recharge was improved to 234, lmm
120.5%) respectively.

The recharge rate for annual average precipitation 2,000mm was 33.4% before development, and, as for the
recharze quantity, it became about 1,320,000m” (present situation to be 100%) when we caloulated groundwater
recharge in this area hefore the development. On the other hand, when whan development is coried out without
measures construction, as for the recharge rate, the recharge quantity decreases to 430,000m” (32.5%) in 13.6% for
anal average precipitation 2,000mm, and, as for the recharge rate, it is with 20.5% when we construct measures,
and the recharze quantity is improved o 650,000m’ (49%).

Key ward: arban development, grownchvater industry water, business water, daily e water;
precipitation, evaporaspivation, growdvarer recharge, aquifer hyaraulic conductiviny porosin
impermeable base, water balance, weter runoff
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SHRBEDMADL 2025 FICE—DENZ DN, EFBHFEE 2030 H'5 2035 F< 50\FK
TADBNICKLKDEEEZSTEDEEZLND,

- BFEEB CEXRBIIBERL DB BN REBEH DD TRILT DS D, RITILOF
VH—-ZRHREMRELTERI TN,

FBFENRADHD 2030 EOFE TOBICEMNIFE > TKNIFEBZENRAD. FEE
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- B/ U—ILDIBIEMREN S S ED T HRIBDERNE ZiEST Uz,
T/ U—I)LDOBE@EIZ 2003 FTHDCEH. 2000 FOEBFEDERE 2010 FOER
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E105 BALBNEBZ B EEZB5ND,
BEHREEBSZ T\ DHMEESFRBEND I TNDD T, EERDPN T B EEE,
EZXREEBBFEBIFIRNT VY vILIEEL, RABEENABHNICTEDDEIERE LN
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