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Conversion Factors

Multiply By To obtain
foot (ft) 0.3048 meter
gallon (gal) 0.003785 cubic meter
gallon per day (gal/d) 0.06308 liter per day
million gallons (Mgal) 3,785 cubic meter
million gallons per day (Mgal/d) 0.04381 cubic meter per second
mile (m1) 1.609 kilometer
square mile (mi2) 2.590 square kilometer
inch (in.) 254 millimeter
inch per year (in/yr) 2.54 centimeter per year
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Water Budget for the Kohala Area, Island of Hawaii

By Patricia J. Shade

ABSTRACT

Ground-water recharge is estimated as the re-
sidual component of a monthly water budget calcu-
lated using long-term average rainfall, streamflow
and pan evaporation data, and soil and vegetation
characteristics. The water-budget components are
defined seasonally, through the use of the monthly
water budget, and spatially by topographic and
geologic areas, through the use of a geographic in-
formation system model.

The long-term average ground-water recharge
for the Kohala area, estimated by water-budget
analysis for the topographic areas used in the anal-
ysis, is 162 Mgal/d in area A (south windward Ko-
hala), 41 percent of average rainfall; 60 Mgal/d in
area B (north windward Kohala), 33 percent of av-
erage rainfall; and 24 Mgal/d in area C (leeward
Kohala), 13 percent of average rainfall.

INTRODUCTION

Resorts have been developed along the coast north
of Kailua-Kona and just south of the study area because
of the area’s warm, dry climate. However, there is tre-
mendous stress on the area’s water resources to supply
the thousands of hotel rooms and condominiums, and to
tum barren lava rock into lush golf courses and hotel
grounds. To meet the present and future water demand
and to increase knowledge of ground water in the Koha-
la area, the Hawaii County Department of Water en-
tered into a cooperative agreement with the U.S.
Geological Survey (USGS) to study ground-water
availability in the north Kohala area. The project in-
cludes a water-budget calculation, a test-drilling and
aquifer-testing program, and numerical simulation anal-
ysis of the ground-water flow system.

Purpose and Scope

The purpose of this report is to describe the calcu-
lation of a mean monthly water budget for the Kohala
area of the island of Hawaii, including an estimate of
ground-water recharge, which is a data requirement for
numerical simulation of the ground-water-flow system.
Monthly calculations give a more realistic value of
ground-water recharge, compared with calculations
made on a mean annual basis, because actual evapo-
transpiration and water held in the soil root zone are ac-
counted for. Calculations assume natural land-use
conditions, which is a reasonable assumption given the
rural, sparsely populated aspects of the area. The
monthly spatial distribution of the water-budget compo-
nents by topographic areas is tabulated, and the ground-
water recharge distribution is displayed.

Description of the Study Area

The study area encompasses the entire north end of
the island of Hawaii, 264.5 mi? (fig. 1). The extinct vol-
canic dome, Kohala Mountain, reaches an altitude of
5,600 ft and dominates the area. Three topographic ar-
eas are defined within the study area. The delineation of
the rift zone subdivides the topographic areas. Area A,
to the east (windward) of the mountain crest, between
Waipio Valley and Pololu Valley, is severely eroded
from landslides and streamflow resulting from the
abundant rainfall generated from the orographic lifting
of moisture-laden air in the predominant northeast
tradewind flow. Mean annual rainfall (fig. 2) ranges
from more than 160 in. near Waipio Valley to about 70
in. near Pololu Valley. Similarly, streamflow is abun-
dant in this area from rainfall and because streams are
perennial, fed by ground-water discharge in the deeply
incised valleys. There is no urban development from
Waipio Valley to Pololu Valley from the coast to the
Kohala Mountain crest. During the early 1900’s the

























































