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ABSTRACT

Soil loss by water erosion is detrimental to soil productivity
and environmental quality. In Hawaii, and the humid Tropics in
general, the magnitudes of soil loss are acknowledged to be dras-
tically higher than in temperate regions. Data to confirm or
refute the above generalization are scarce. Results from studies
on two pineapple and four sugarcane fields in Hawaii showed soil
losses to be below recommended annual tolerance limits recognized
by the Soil Conservation Service (SCS), U.S. Department of Agri-
culture.

I1f these fields are as representative as they are thought to
be, this would indicate that (1) present farming practices are
adequate to control erosion, (2) only very large, rare events are
responsible for the majority of the erosion, or (3) sediment
sources in Hawaii are rarely agricultural in origin.

Analyses of storm characteristics showed that over 90 percent
of the storms recorded at the six different locations were of the
Type IA and I distribution as defined by SCS. These types of
storms are characterized by low intensity rainfall and are not
generally conducive to high erosion potential.

Observed erosion was highly correlated with crop cover and
percentage of watershed area in field roads. Both pineapple and
sugarcane provided considerable protection only a few months after
planting. On watersheds with less than 5 percent of the area in
roads, almost all erosion occurred during, or shortly after,
harvest and field preparation. On fields with greater than 5 per-
cent of the area in roads, erosion occurred during almost all sig-
nificant storm events, and annual erosion rates approached toler-
ance limits when 20 percent of the field was in roads.

In some cases, field topography was important, and, although
erosion was observed on the steeper areas, much of the sediment was
deposited on lower flat portioms of the field before reaching the
delivery points at which sediment sampling equipment was installed.

KEYWORDS: Erosion, sediment, rainfall, runoff,
Tropics, soils, pineapple, sugarcane,
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SEDIMENT LOSSES FROM SMALL AGRICULTURAL
WATERSHEDS IN HAWAII (1972-77)!

By S. A. El-Swaify and K. R. Cooley2
INTRODUCTION

Soil erosion by water and subsequent sediment transport are detrimental to
soil productivity and envirommental quality. In Hawaii, as in humid Tropics
generally, despite the relatively low susceptibility of highly weathered soils
to erosion, the magnitudes of soil loss are generally acknowledged to be far
greater than in temperate regions (I4).2 This has been attributed to a combi-
nation of climatic extremes, steepness of topography, and inadequate precau-
tions during agricultural or urban development; however, data to confirm, or
refute, such observations are scarce. Such data are essential for an accurate
definition of the process of agricultural pollution, a generation process that
does not lend itself to generalizations as it is usually site specific. Al-
though transport mechanisms are generally assumed to be universal (and thus
amenable to direct transfer of information between different locations), the
generation mechanisms must be verified for individual sites before overall
models for sediment and associated pollutant transport are assessed (2, 3).

This study was conducted on six, small, cropped watersheds located on
representative residual and volcanic ash soils in Hawaii. Two of these water-
sheds, which are planted to sugarcane, are on the island of Hawaii. The other
four, of which one is in sugarcane, two are in pineapple, and the fourth has
been planted to both crops, are on the island of QOahu. Data collection, con-
sisting of rainfall, runoff, sediment, and field conditions, started in early
1972 on all of the watersheds except ome pineapple site. That site was instru-
mented later, and data collection started at the beginning of 1975.

1This joint contribution by the University of Hawaii and the Science and
Education Administration--Agricultural Research (SEA-AR), U.S. Department of
Agriculture (USDA), was conducted under Cooperative Agreement No. 12-14-5001-
320, Journal Series No. 2451 of the Hawaii Agricultural Experiment Station.

2professor of Soil Science, Department of Agronomy and Soil Science,
University of Hawail, Honolulu; and research hydrologist, U.S. Water Conserva-
tion Laboratory, SEA-AR, USDA, Phoenix, Ariz., respectively.

31talic numbers in parentheses refer to Literature Cited, p. 17.
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The objectives of the study were:

1. To determine the magnitudes of soil losses caused by natural erosive
rainstorms under existing cultural practices assoclated with sugarcane
and pineapple production.

2. To gain insight into the effects of rainfall erosivity, soil erodibili-
ty, land management, and crop cover on observed soil losses.

LITERATURE REVIEW

Surveys of water erosion problems in the Tropics in general were recently
given in various documents (7, 15)., Authors of these documents generally
agreed that a clear lack of quantitative information existed regarding the role
of rainfall erosivity, soil erodibility, topography, and of crop and land man-
agement practices on water-induced soil erosion in the Tropics. Lal (15) re-
ported results of field studies on the Alfisols of western Africa during the
early 1970's.

In Hawaii, quantitative studies of soil erosion and sediment pollution
started only in recent years (7, 10, 13), These studies resulted in erodibili-
ty values for 10 major soil series representing Aridisols, Inceptisols, Oxi-
sols, Ultisols, and Vertisols. Many of these soils were more susceptible to
erosion by a given rainstorm when antecedent moisture contents were high than
when low, a fact which was explained both by early runoff initiation times and
unique structural characteristics (1, 11), Measured erodibility values ranged
between zero and 0.60 ton/acre/EIY unit, a range which covers values reported
for soils from many other regions (4, 16, 21). These experimental erodibility
values were used by the Soil Conservation Service (SCS) as a basis for adapting
use of the Universal Soil Loss Equation in Hawaii (20). Other factors in the
equation were estimated based mainly on experiences within the Eastern United
States (24) where a tremendous amount of information was developed from both
natural and controlled experiments.

Previously, a 20-month study on strip-mined plots of an Aluminous Humic
Ferruginous Latosol (Gibbsihumox) soil on Kauai showed that bare plots incurred
s0il losses of 15.5 tons/acre, that surface-protected plots incurred consider-
ably less losses, but that unprotected, compacted plots incurred a 20-fold in-
crease in erosion (21). Other research efforts in the area of soil erosion in
Hawaii have been recently reviewed elsewhere (7, 9, 13). These efforts indi-
cate that soil loss patterns under natural rainfall and prevailing cultural
practices have not been studied to the extent that erosion rates have been
quantified under a wide range of conditions.

EXPERIMENTS

Layout and Characteristics of the Watersheds

A total of six watersheds, two on the island of Hawaii and four on the
island of Oahu, all originally nonirrigated, were selected as sites for these

YEI = rainfall erosion index as defined by Wischmeier and Smith (25).
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investigations. Figures 1 and 2 show the geographic locations of these sites
on both islands as well as their survey maps.

Instrumentation of the selected sites was completed in 1972 except for the
Kunia site which was selected and instrumented in 1974.
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Figure 2.-- locations, setting, and survey maps for watersheds on the island
of Oahu: (3) Waialua A, (4) Waialua B, (5) Mililani, and (6) Kunia.

Laupahoehoe Watershed

This site is located at approximately 19°58' N. and 155°15' W. on sugar-
cane field L-16 of the Laupahoehoe Homestead. It was planted in sugarcane in
March 1967 and was harvested in March 1971, ratooned, and again harvested in
February 1974. Sugarcane planting was completed in May 1974, and the first
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crop was harvested in August 1976. The crop was again ratooned and reached
full cover by the end of 1977. The catchment area, which is 100-percent culti-
vated, was reduced after the 1974 harvest due to the installation of a collec-
tion ditch below the upper third to divert surface runoff from that portion of
the watershed. Topography of the watershed is characterized by a clamshell
shape ending with the flat portion leading to the flume. This watershed re-
ceived the most annual rainfall (table 1).5 The mean annual rainfall recorded
during this study period was 150 inches.

Honokaa Watershed

This site is located at approximately 20°05' N. and 155°31' W. on field 11l
of the Honokaa Sugar Company. 1Its recent history shows a sugarcane planting in
May 1968, a harvesting in March 1971, ratooning, a second harvesting in May
1974, which was followed by a subsoiling operation, and replanting in June
1974, This crop was harvested in October 1976, and a ratoon was allowed to
reach full cover by the end of 1977. As noted in figure 1, the catchment area,
which is 100 percent cultivated, is somewhat elongated with alternating slopes
of different gradients, the flattest being the portion directly leading to the
flume. A mild channel formation divides the watershed along the central por-
tion of the long dimension. In contrast to the long-term data presented in
table 1, the mean annmual rainfall recorded during this study period was 67
inches.

Waialua A Watershed

This site is located at approximately 21°36' N. and 158°02' W. on sugar-
cane field Kawailoa 24B of the Waialua Sugar Company, which was in pineapple
prior to 1962. Throughout its history, the site appeared to be plagued by
erosion problems, particularly during periods of high vulnerability, because of
the lack of effective vegetative cover. It was first planted in sugarcane in
November 1962, replanted in December 1966, and allowed to ratoon in September
1970, August 1972, and November 1974. The field was again prepared in early
1975 with provisions for apparent crossing, rather than paralleling, of con-
tour lines. The last ratoon was harvested in May 1977, and the field remained
bare for the remainder of the year. The catchment surface forms a convex shape
and is characterized by a relatively flat upper portion and a steep grade in
the lower side adjacent to the road, which represents 5 percent of the total
area and also represents the lower boundary. The mean annual rainfall during
the study period was 43 inches.

Waialua B Watershed

This site is located at 21°34' N. and 158°02' W. on pineapple field No.
4707 of the Dole Pinapple Company. It was prepared and planted in pineapple in
late 1963, in late 1966, and again in late 1970. That last crop was harvested
in late 1973, and in early 1974 the land was instead prepared for sugarcane
growing. The first sugarcane crop was planted in May 1974 and was harvested in
April 1975, June 1976, and August 1977 for use as seed cuttings. The watershed
originally consisted of 1.95 acres with 13 percent in roads. The area was cut

SAll tables follow the text, beginning on p. 20.
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by nearly one-half following conversion to sugarcane. Roads that formed two
sides of the new watershed now occupy 15 percent of the area. Monitoring at
this site was terminated in November 1977 due to continuing uncertainties con-
cerning watershed boundaries.

Mililani Watershed

This site is located at 21°27' N. and 158°00' W. on pineapple field No.
4132 of the Dole Pineapple Company. It was prepared for pineapple in 1964 and
in late 1968. After the harvest of mid-1972, weeds and grass were allowed to
grow until the spring of 1973 when it was tilled and planted with Irish pota-
toes. This cropping, frequently sparse and intermixed with weeds, lasted until
nid-1976 when the field was again prepared for pineapple culture. A full cover
of pineapple was present in the watershed by the end of 1977. Provisions for
irrigation using handset sprinklers exist now (1980). The catchment area,
which is characterized by uniform slopes, decreased from the original 5.09
acres to 3.81 acres with the potato planting. Roads under potato planting
constituted 4 percent of the area but increased to 15 percent with the 1976
pineapple planting. The mean annual rainfall during the study period was 35
inches.

Kunia Watershed

This site is located at 21°27' N. and 158°4' W. on a pineapple field belong-
ing to the Del Monte Corporation and has been planted with that crop for nearly
50 years. The most recent crop cycle started by knockdown of the previous ra-
toon in November 1973, plowing in April 1974, planting in May 1974, harvesting
the plant crop in December 1975, and one ratoon in December 1976. The field
was plowed up in March 1977, and a new crop was planted in May 1977. The catch-
ment area is the largest, most complex in drainage pattern, and has the highest
percentage of roads (17 percent) of any of the watersheds in this study. In
addition, a waterway, representing 3 percent of the total area, contributed to
consistent sediment loss due to prolonged absence of grass cover. The watershed
receives the lowest mean annual rainfall (table 1) with a record value of 25
inches during this study.

Soils of the Watersheds

As shown in table 1, the soils of the watersheds belong to the series
Kaiwiki silty clay loam, and Kukaiau silty clay loam, Paaloa silty clay,
Wahiawa silty clay, Kolekole silty clay loam. Detailed descriptions of field
characteristics are given for representative profiles of each series in the
State soil survey reports (12, 17). Table 2 shows some important characteris-
tics of the top (plow) layers of the soils. Below is a briet summary of their

field descriptions.,
Kaiwiki

This soil is a member of the thixotropic, isohyperthermic family of Typic
Hydrandept and, as such, is one of the wettest mineral soils in the State. It *
1s developed in a series of layers of volcanic ash and, thus, has a profile

6



which is banded in appearance. Besides thixotropy--the property of becoming
fluid when disturbed, as by shaking--a most important characteristic of this
soil is the display of "irreversible” drying upon exposure or removal from the
natural forest setting. Such drying results in the formation of unique aggre-
gates or concretions, which, although they possess very strong stability as
units, are easily detachable by rainfall and/or runoff water. As will be dis-
cussed later, however, these aggregates are subject to easy redeposition within
the less steep areas of the landscape because of their sand-to-gravel size and
mass. Much of this soil is now cleared for sugarcane production. In the natu-
ral setting, the soils are very well drained and have a low susceptibility to
water erosion. Changes in erodibility due to removal of natural vegetation for
cultivation have not been evaluated.

Kukaiau

This soil is a member of the thixotropic, isothermic family of Hydric
Dystrandepts. It is developed from volcanic ash and is generally underlain by
basalt. The surface soil is very acid and is characterized by weak, mediun,
subangular blocky structure. The subsurface is also acid and is characterized
by weak, medium, and fine subangular blocky structure. The permeability is
moderately rapid and the phenomenom of irreversible dehydration is also pre-
sumed to occur commonly in it. Based on experimental measurements (7, &), the
soil erodibility is rated as low.

Paaloa Series

This soil is an Ultisol, belonging to the clayey, oxidic, isothemic fami-
ly of Humoxic Tropohumults. It is primarily used for sugarcane production with
small areas in pineapple and, recently, in residential use. The surface (plow)
layer is dark browm or dark reddish brown, characterized by strong fine and
very fine, subangular blocky structure. The relatively thick subsoil is heavier
in texture than the surface and has a moderate, fine and very fine, subangular
blocky structure. This soil has a moderately rapid permeability and is esti-
mated (7) to have a very low susceptibility to water erosion.

Wahiawa Series

This soil is an Oxisol belonging to the clayey, kaolinitic isohyperthemic
family of Tropeptic Eutrostox. It is an important pineapple soil but is under-
going increasing urbanization. The soil is characterized by a dusky to very
dusky red surface (plow) layer, which has generally granular structure and
changes into subangular blocky structure in deeper layers. The soil nas been
shown to possess high aggregate stability (5) and favorable water transmission
characteristics (11). According to the descriptive erodibility clesses adopted
for Hawaii's soils (7, 8), the soil has a low inherent susceptibility to water
erosione.

Kolekole

This soil is a member of the fine, oxidic, isothemic family of Ostoxic
Humitropepts and was developed in old gravelly alluvium mixed with volcanic
ash. It is most commonly used for pineapple, sugarcane, and pasture. The dark
reddish-brown surface soil generally has moderately rapid permeability with
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weak, fine and very fine, granular structure. The subsoil is of moderate per-
meability with subangular and angular blocky structure. The soil is estimated
to have a low susceptibility to water erosion.

Watershed Instrumentation and Sediment Collection

A detailed description of watershed instrumentation and sediment splitting
and collection was given elsewhere (13). Originally, the data were collected
on recorders, which digitized and punched separate paper tapes at 5-min inter-
vals. Because of problems in matching the rainfall and runoff to a common time
scale and rapid wear and, thus, reduced reliability of the punching mechanism
at the 5-min recording rate, this equipment was replaced after 2-1/2 years of
operation.

The new equipment (see fig. 3) collected data from both the rain gage and
water stage simultaneously on the same chart of a Leopold-Stevens strip chart
recorder (mounted in box C, fig. 3). Briefly, the rain gages (mounted on tower
A, fig. 3) were of the tipping bucket type with an accuracy of * 0.0l inch.

For continuous monitoring of runoff rates, critical depth flumes (B) capable of
handling runoff flow rates of 0.1 to 20 ft /sec--representlng flow depths of
0.1 to 1.5 feet——were connected to water stage recorders consisting of contin-
uous drag pens with marking accuracy of * 0.04 inch. Runoff and its total sed-
iment load were subdivided twice, first by a tilted horizontal splitter (D)

and then by rotary splitter (E). The final fraction (representing 1/3750 of
the runoff volume) was collected in a container placed at the other end of a
collection tube (F). Depending on the collected volume, sediment concentra-
tions were determined on all or on some samples collected from runoff water.

Sediment Analysis

Total sediment content was determined on samples collected from all storms
and particle size distribution on samples collected from storms where sample
size was sufficient. For samples containing large sediment concentrations,
greater than 0.12 lb/ft » the sediment was flocculated by adding a few drops
of 1N HCl, recovered in a preweighed container, dried at 110°C, and its amount
determined gravimetrically. For samples with smaller sediment contents, the
concentration was determined by turbidimetric techniques. Standard curves re-
lating turbidity to sediment concentration were found to differ for the differ-
ent soils of the watersheds and also for the different soil particle size frac-
tions prevailing in the sediment. Figure 4 shows the standard curves obtained
for whole soils and reveals that water turbidity for a given sediment concentra-
tion far exceeds that for nonoxidic (mainland) soils.

RESULTS AND DISCUSSION

Sediment Losses Under Erosive Storms
Table 3 shows the soil loss data in tons per acre collected for the six
watersheds. Some qualifications, stated as footnotes with the table, need to be

pointed out here before the data as discussed. When water-stage malfunction
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Figure J.--Instrumentation for rainfall and runoff monitoring and for sediment
splitting and collection: A, tower containing rain gage; B, critical depth
flume; C, recorder; D, sediment splitter; E, second (rotation) splitter; and
F, tube leading to collection container.

occurred, the runofr data used to calculate soil loss after a storm were ob-
tained from the collected volume of split runoff in the storage barrel. When
the volume of runoff exceeded that of the storage barrel, the assumption was
made that any overflow contained only a small percentage of the sediment thus
allowing the majority of it to remain in the barrel. The sediment concentration
in collected samples was, therefore, adjusted by the ratio of barrel volume to
actual runoff volume. Rainfall data reported, despite the recording rain gage

malfunction, are totals obtained by measuring the cumulative volume of rainfall
received.
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lleasured soil losses from the Laupahoehoe watershed (table 3-A) were
scarce. Only on four occasions was significant sediment loss measured, although
there were many more runoff-producing events. than that (see next section on
hydrologic characteristics). 1In all four cases, the field was bare following
sugarcane harvest. This reflects the protective effects of even young sugarcane
canopies on this soil as well as its low inherent susceptibility to erosion
(erodibility value under 0.l1); however, total soil loss measurements failed to
reflect the appreciable soil movement that took place within the watershed
boundary (10). As shown in figure 5, a significant amount of redeposition takes
place on the portion of the watershed leading to the flume. Such deposition is
enhanced by the tlatness of this portion of the watershed (figs. 1 and 2) (re-
sulting in deceleration of runoff) and the coarseness of the eroded sediment,
which consists mostly of the "irreversibly dehydrated” aggregates characteris-
tic of Typic Hydrandepts.

Soil losses produced even by the largest storms at the lionokaa watershed
(table 3-B) approached 0.5 ton/acre on only one occasion when the field was bare
following harvest. Otherwise, even on other occasions when the field was bare,
soil losses were very small, indicating the moderately low soil erodibility
(0.17) and the possible redeposition of some eroded sediments within the water-
shed. The relatively large size and dissected morphology of the watershed with
a wide distribution of slope gradients (as low as 4 percent and as high as 47
percent) would enhance such redeposition. In addition, the Kukaiau soil, a
Hydric Dystrandept, also displays irreversible aggregate formations although not
to the extent characteristic of Typic Hydrandepts. As is indicated by the 1977
data (particularly day 10l1), the presence of sugarcane cover, even the young
growth stages, allows only minute sediment losses to take place. Therefore,
although the average annual soil loss from this watershed was the lowest ob-
served in this study, a complete assessment of the sediment movement within its
boundaries requires additional investigations.

As shown in table 3-C, many umore erosive storms were recorded for the
Waialua (A) watershed than for any other. 1l!ost of the significant soil losses
were recorded when the field was bare (for example, day 331, 1974 and days 10
and 21, 1975) or when the sugarcane was at a young stage of growth (for example,
day 35, 1975). A soil loss total of nearly 6.25 tons/acre was. recorded on this
watershed in 1975, the largest loss observed in any single year on any of the
watersheds. Some large soil losses were noted with fully grown sugarcane (for
example, days 335 and 351, 1975, and days 37 and 39, 1976). The effectiveness
of sugarcane cover was diminished during 1975-76 by the sparse nature of the
stand due to a severe drought that extended from February to November 1975,

The Waialua (B) watershed displayed the most erratic trends observed in
this study, particularly with regard to excessive runoff. In several stomms,
runoff was shown to exceed rainfall, and, in many others, the runoff percent
was unexpectedly high even for small amounts of rainfall. We suspect the upper
boundary of the watershed was amenable to breakdown and subsequently allowed a
larger land area than planned to contribute runoff. Runoff and sediment loss
values in figure 4 D must, therefore, be considered as overestimates, at least
for the large storms. For comparable storms, more severe soil losses occurred
in this watershed during full pineapple canopies than during sugarcane. For
example, five times as much soil loss was recorded for the period ending on day
72, 1974, with total rainfall of 4.5 inches and an EI value of 32, as for that

11



Figure 5.--View of the portion of Laupahoehoe watershed near the flume. Note
deposition and accumulation in the flat area leading to the flume of sediment
eroded from steeper slopes in the watershed.

ending on day 35, 1975, with a total rainfall of 7.5 inches and an EI value of
51 (tables 3 and 4). The period ending on day 335, 1975, did produce nearly
equal soil loss to that of day 72, 1974, but with a recorded rainfall of 11.29
inches and (a partial) EI value of 88. These trends may be explained by the
higher proportion of road characteristic of pineapple than of sugarcane fields.
On this watershed, different growth stages for each crop did not reflect clear-
cut differences in soil losses during the monitoring period.

The Mililani watershed also underwent a varying history of use. By match-
ing tables 3 and 4, it is interesting to note that nearly all runoff inducing
storms also induced soil loss from this watershed. Except for one storm combi-
nation during the first full year of records, 1974, soil losses would add to
nearly 0.05 ton/acre well below the normally assumed tolerance level of 5.
Alone, the storm combination of days 262, 263, and 264, 1974 (collection day
267), produced a loss of three times the tolerance level. Aside from storm
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characteristics, that large soil loss was favored by a combination of a meager
crop cover and a high antecendent soil moisture content from prior storms.
These include a total of nearly 1.7 inches occurring within the preceding 10
days. The soil of this watershed was shown to be twice as susceptible to ero-
sion during storms that fell on wet soils (due to earlier storm) than during
storms occurring on dry soils (7, 8). This is explained both by an earlier
initiation of runoff and by the weakening of soil aggregates upon increased
water content.

Evidence for the first mechanism is noted here with the highest observed
runoff coefficient of 51. The second mechanism was confirmed by controlled
experiments and was discussed elsewhere (7). These mechanisms also explain the
failure of another large storm combination documented for day 109 (collection
date 110) of the same year to produce a large soil loss.

As shown in tables 3 and 4, the total rain of 4.1 inches for that combi-
nation was preceded by nearly 1.3 inches during the previous 48 hours; how-
ever, the soil loss was reduced due to substantial vegetative (weed) cover and
by the lack of any rains for the nearly 30 preceding days. In general, while
the Irish potatoes seemed to be having difficulty establishing growth, weeds
grow rapidly, and erosion hazard was slight in their presence. The record for
1975 shows similar patterns, although the number of erosive storms was nearly
half of those for 1974, Again, the recorded total, excepting the storm combina-
tion of days 327 to 331, was a tolerable 0.06 ton/acre. That storm combination
alone produced 6.3 tons/acre, exceeding the conventional tolerance level.

Such a tolerance level (5 tons/acre) was established by considering soil
loss impact on the productivities of temperate soils. It does not, therefore,
allow for differences between different regions in the impact on soil produc-
tivity or the rates of soil formation by weathering processes. Neither does it
consider expected differences in sediment delivery ratios for different areas or
the different abilities of soils with different composition to induce water tur-
bidity at the sediment destination.

The most erosive storm for 1975 was not as efficient as that of 1974 de-
spite similar field conditions. This is explained by the lack of antecedent
moisture reflected in a runoff of only 19 percent in 1975 as compared with 38
percent in 1974. The second largest storm combination for 1975, days 30 to 33,
produced a similar runoff ratio but removed less sediment due to effective vege-
tive (weed) cover. The year 1977 was relatively noneventful as regards soil
losses due to the contribution of grown pineapple and associated field shaping
associated with its culture. Very likely, the observed steady sediment losses
originated from the sizable proportion of roads on the watershed. Seldom was
there runoff or soil loss observed for storms with less than 1 inch of rainfall.

The Kunia watershed was monitored only after late 1974. It was the only
watershed where pineapple was exclusively grown during this study. During the
3-year monitoring period, many storms induced sediment losses exceeding 0.5
ton/acre (table 3-F). These coincided equally with the presence and absence of
full crop cover. On two occasions (day 329, 1975, and day 181, 1977), the sedi-
ment loss exceeded half the "normal' allowable average annual soil loss. Note
that the crop cover was nearly full on the first occasion. The large loss was
likely due to a large EI value (table 4) and the significant contribution of
antecedent soil water remaining from the previous day.
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On the second occasion, the sparse crop cover was responsible for the large
soil loss. The highest observed collective EI value on this watershed (EI3gp
= 139 for 1l inches in three increments) was recorded prior to collection date
39; however, the soil loss caused by this rainfall (1.2 tons/acre) was not indic-
ative of its erosivity. This is likely due to the relatively low antecedent
soil water content and the separation of the rainfall into three distinct storm
increments. As expected, higher soil loss was noted when the field was bare
following harvest in early 1977. The storm ending on day 133 is particularly
indicative of the soil's susceptibility to erosion as it lost 1.57 tons/acre due
to only 1.47 inches and an EI value of only 10.

Even after the completion of planting in 1977, significant losses occurred
with only moderate storms (for example, day 181 with a loss of 2.65 tous/acre
under 1.95 inches of rain with an EI value of only 18). Such losses could be
partially enhanced by runoff induced from the plastic mulching that covers a
significant portion of the soil surface in the standard practice characteristic
of pineapple culture and by the low infiltration rates of exposed soils. Inter-
mulching spaces are generally compacted and devoid of shapes (for example,
furrows) that provide surface water storage. Loose soil sits at the edge of the
mulch and is susceptible to detachment with induced runoff. Basins can be ob-
served in some pineapple fields (for example, Mililani) that trap runoff and
reduce soil loss; however, this is not the usual practice. The high percentage
of plantation roads in pineapple fields (17 percent at Kunia) provides a steady
source of sediment even when pineapple is fully grown. This is noted clearly by
the data collected from this watershed during 1975 and 1976.

Hydrological Characteristics of Rainfall Recorded
During the Study Period

Some characteristics of the rainfall in the Hawaiian Islands have been re-
ported (18, 26); however, some of the factors of interest to this study were not
available. The following brief discussion is, therefore, aimed mainly at rain-
fall characteristics that appear to influence runoff and erosion.

An SCS engineering handbook (19) indicates that rainfall in Hawaii is char-
acteristic of their Type I storm distribution, which, along with Type IA, is
typical of maritime climates with wet winters and dry summers. An analysis of
31 storms occurring on the study watersheds, and covering a wide range of total
storm rainfall and duration, did show from an energy standpoint, that 13 storms
were Type I, 12 were Type IA, 5 were Type I1I, and the remaining storm was a Type
IIA (6). If this analysis was based on representative storms, it indicates that
indeed Hawaiian rainfall is wainly of the I and IA types, which are character-
ized by relatively low intensity storms.

Analysis of the 32 station years of 5-min rainfall data collected on the
six study watersheds, indicates that over 90 percent of the time when it is
raining, the intensity is less than 0.24 inch/hour. Intensities of over 1 inch/
hour were recorded less than 2 percent of the time it was raining. Although
high intensity rainfall occurs less than 2 percent of the time, it can cause the
most erosion damage. Maximum 5-min intensities recorded were: 1 at 7.2
inches/hour, 1 at 6 inches/hour, and 8 between 4 and 4.8 inches/hour (table 4).
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Maximum inteusities for a 30-min period were: - 2 at 5.2 inches/hour, 2 at 3
inches/hour, and 17 over 2 inches/hour (table 4). Some watersheds had a greater
number of intense storms than others, possibly due to topographic influences.
For example, Honokaa watershed had three occurrences of high intensity storms
while Laupahoehoe on the same island had 12. On Oahu, Waialua Pineapple and
Mililani had seven and eight occurrences, respectively, while Kunia and Waialua
Sugar had only one and zero, respectively.

Even though the intensities are quite low, the range of total storm magni-
tude is rather large. In many cases, the low intensity rainfall may continue
for 24 hours and, in some cases, up to 72 hours. Total rainfall in several
cases exceeded 10 inches, and the largest storm was over 22 inches. Here, as in
other places, most of the erosion damage occurs during one of these large events,
particularly if the storm contains periods of high intensity rainfall.

A method of determining the erosion potential or energy of a stom has been
developed by Wischmeier and Smith (23) in which an EI value in foot-tons per
acre times inches per hour is obtained by multiplying the total kinetic energy
of the storm by its maximum 30-min intensity. Each storm's EI value is accu-~
mulated to obtain a yearly EI value or R factor. Isoerodent maps, lines of
equal R factors, were assembled for the contiguous United States and Hawaii. To
compare the values estimated for Hawaii with those obtained experimentally in
this study, EI values for each storm on the watersheds were computed (table 4),
and individual storm values were accumulated to obtain yearly values. The aver-
age of these annual values did not agree closely with those published by
Wischmeier and Smith (24, 25). It is difficult to determine the reason for the
discrepancy. The published maps are based on long-term averages but were based
on limited (four) recording rain gage stations for which the average anmal EI
value correlated well with the product of 5-year, 6-hour, and 2-year, l-hour
storm probabilities. The values obtained in this study are true EI values but
are based on only 6 years or less of data at the sites. Therefore, of more
interest than the comparison between the two sets of data are the variability
among the different locations and from year to year and the ratio of the largest
individual storm EI value to the annual EI value.

The 6-year average annual EI value for Laupahoehoe was 727, and individual
yearly values ranged from 423 to 1102. This was considerably higher than those
determined for the other five watersheds where average annual values ranged from
a low of 126 at Walalua Sugar to a high of 276 at nearby Waialua Pineapple. The
range would have been even narrower for these five watersheds had it not been
for the extreme storm (estimated to be a 50-year storm) at Waialua Pineapple
that produced a storm EI value of 825 and contributed to an annual value of
1161. The ranges of annual values for these watersheds were: (1) Honokaa, 61
to 443; (2) Walalua Sugar, 30 to 267; (3) Waialua Pineapple, 26 to 1161, but
only 26 to 185 if 1974 were omitted; (4) Mililani, 39 to 482; and (5) Kunia, 51
to 197.

To indicate the importance of the storm with the maximum EI value to the
total EI value for the year, the ratio between the two was determined. On the
four sugarcane watersheds, this ratio ranged from about 0.15 to 0.55 at each
site, except for the large 1974 storm on Waialua Pineapple, when the ratio was
0.71. At the two drier pineapple sites, the range was smaller, and the ratio
varied between about 0.30 and 0.55 at each site. Investigation of the storms
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with maximum EL for the year indicated that these storms were not necessarily
those with the highest intensities but may be those with large amounts of total
rainfall.

Runoff curve numbers, as defined by SCS (19) and used to predict runoff
from given amounts of rainfall, are shown in table 4 for all storms; however,
they are only meaningful for those storms that produced runoff. Analysis of
these curve numbers indicated that they were somewhat lower than published
handbook values for sugarcane and considerably lower for pineapple. This
indicates that these crops may be providing more protection against runoff, and
also erosion, than anticipated. It could well be that except for very large
storms all runoff comes from field roads. 1f this is the case (and the data
indicate that it is, but the watersheds were not instrumented to provide proof),
perhaps present conservation design procedures need modification. At present,
roads and fields are apparently treated similarly. Then, to aggravate the situ-
ation, field roads are periodically graded, thus, essentially eliminating the
runoff checks and collection ditches originally installed.

The results of this study indicate that the most intensive conservation
measures should be applied to the roads and that present field practices may be
adequate, especially after the pineapple is established. Maintenance of the
conservation measures on the road areas would be possible at all times, whereas
field measures cannot be easily repaired or changed once the crop has been
planted until after final harvest and cultivation. Decreasing runoff from the
road areas could significantly reduce erosion from pineapple fields since the
soil on the road areas is generally very fine aud unstable due to effects of
vehicle traffic. 1In this condition, soil on roads is susceptible to erosion
from even small runoff events. Some curve numbers for the very large storms are
very low compared with those observed in other areas, indicating that the soil
and storm conditions encountered in Hawaii are quite different.

Regression analysis was used for determining the relationship between run-
off from the watersheds and rainfall characteristics, such as intemsity, amount,
energy, curve number, and antecedent moisture. Total rainfall was generally the
most significant factor detected, with some measure of intensity next. Anteced-
ent moisture based on rainfall within the previous 5 days seldom added signifi-
cantly to the regression coefficient. In other words, the best indicator of the
amount of runoff was the total amount of rainfall occurring during the storm.
This is somewhat surprising in view of the fact that accelerated soil erosion in
the Tropics is presumed to be, in large measure, due to the higher rainfall in-
tensities associated with tropical storms (14).

SUMMARY AND CONCLUSIONS

Table 5 summarizes sediment records for all watersheds during this study
period. Soil loss figures do not exceed the "normal” 5 tons/acre, although they
come close in the Kunia watershed. Soil losses from the watersheds reflected
the effects of hydrologic regime, soil erodibility, prevailing topography, and
land use. Despite the bare-field conditions during all erosive stor.as on the
Laupahoehoe watershed, the watershed produced the second least annmal average
soil loss and, when considering the annual erosion index, the least sediment
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loss per EI unit. The internal redeposition of sediment and the low erodibility
of this volcanic ash soil, partly accounted for these findings; however, this
watershed includes virtually no plantation roads which provide a steady source
of sediment in other watersheds. The Honokaa watershed's lack of sediment pro-
duction is also due, to a large extent, to the virtual absence of plantation
roads; however, it also received considerably less erosive rainfall (< one-
fourth) than the Laupahoehoe watershed, only about 16 miles away along the same
coast. For the Oahu watersheds, roads represent the major source of sediment
due to the lack of vegetative cover throughout the year.

All four Oahu watersheds displayed soil loss patterns, which were also
dependent on the timing of harvesting and tillage operations. The importance
of the roads is demonstrated by the fact that the Kunia watershed with the high-
est proportion of roads (17 percent) contributed the most annual soil loss
despite the fact that it receives the least total rainfall (25 inches) and,
during the study period, the second least annual EI3p units (tables 1 and 5).

Average annual erosion indices for the Eastern United States range from
zero to 550 (25). Table 5 shows that all watersheds fall within this range
except for the Laupahoehoe watershed, which exceeds the range by nearly 200
units. Much higher values, however, have been reported for some tropical
regions (for example, 2000 for West Africa) than any of the values reported
here (16).

Finally, as shown in table 5, despite the large differences observed
between the watersheds, recorded soil losses from each remained below the so-
called recommended annual tolerance limit (5 tons/acre) now recognized by SCS.
Soil conservation precautions presently used by the plantation owners are quite
adequate for meeting this limit, and road design and management offer the most
promising means of reducing soil losses even more.
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Table 1.--iatershed characturistics

Domfinant soil

Highlights of recotﬂ period

Anmnal
Watershed Approx- rainfalll Pre-
imate vailing? Parent Hydrologic Drainage Road
No. Location elevation Min. Max. Med. slope  Series material group Month Year Condition" arca area
Feet  —————-. Inches==~=== Percent Acres Percent
1. Laupahoehoe, 1,670 74 160 140 16 Kaiwiki Volcanic A 3 1971 Ratoon 2.05 [
Hawall ash 2 1974 Harvest 2.05 0
5 1974 Replant 1.52 0
8 1976 Harvest 1.52 0
8 1976 Ratoon 1.52 0
2. Honokaa, 1,615 48 116 78 17 Kukaiau Volcanic A 3 1971 e=do=-- 5.15 0
Hawall : ash 5 1974 Harvest 5.15 ]
) 1974 Replant 5.15 0
10 1976 Harvest 5.15 0
' 10 1976 Ratoon 5.15 0
3. Waialua A, 940 28 62 57 10 Paaloa Basic 9 1970 ~=do-- 5.97 5
Oahu alluviun and 8 1972 Harvest 5.97 5
residuum 8 1972 Ratoon 5.97 5
11 1974 Harvest 5.97 5
11 1974 Ratoon 5.97 S
5 1977 llarvest 5.97 5
5-12 1977 Bare field 5.97 5
4. Waialuva B, 1,010 23 57 43 6 Wahiawa Basic B 7 1970 Planted-Pineapple 1.95 13
residuum and 3 1974 Tillage 1.95 13
alluvium 5 1974 Sugarcane 1.02 15
. {planted seed)
4 1975 Harvest 1.02 15
6 1976 -=do-- 1.02 15
8 1977 --do-~ 1.02 15
. 11 1977 Site abandoned 1.02 15
5. Mililani 700 30 69 50 4 ~=do-- ——do--" B 9 1968 Pineapple planting 5.09 4
Oahu ' 4 1973  Tillage 5.09 4
6 1973 Potatoes planted 3.80 4
3 1974 Tillage 3.80 4
8 1974 Potatoes replanted 3.80 4
9 1975 Tillage 3.80 4
S 5 1976 Pincapple replanted 3.80 15
6. Kunia, 1,000 18 77 34 7 Kolekole Gravelly C S 1974 Pineapple planted 7.02 17
Oahu alluvium 1 1976 Ratoon 7.02 17
and ash 3 1977 Tillage 7.02 17
5 1977 Replant 7.02 11
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Table 1.--Watershed characteristics--Contimed

laccording to Taliaferro (l8) and Tecords for stations 830, 861, 894, 822, 130.1, and 215.3 for the 6 watersheds, respectively.
These values reflect 12, 28, 13, 19, 7, and 38 complete year records at the respective locations.

2g5lope gradient according to grid contour method (22).

JAccording to excerpts of the Engineering Field Mamnual supplied by K. Huff, State soil scientist, SCS, USDA, Honolulu, Hawaii. A
brief explanation is given below for each classification:

GROUP A.

GROUP B.

GROUP C.

Soils in this group have high infiltration rates when thoroughly wetted. This group consists of mineral soils that have a
combination of depth, apparent texture, structure, aggregate stability, and porosity that allows a rapid rate of water
transmission., Lstimated rate of water transmission is 1 to 2 inches/hour.

Soils in this group have moderate infiltration rates when thoroughly wetted. This group consists mainly of mineral soils
with halloysitic clay mineralogy and ashy soils that have a combination of depth, apparent texture, structure, aggregate

stability, and porosity that allows a moderate rate of water transmission., Estimated rate of water transmission of 0.5 to
1.0 inch/hour.

Soils in this group have slow infiltration rates when thoroughly wetted. This group consists mainly of soils with a layer
that impedes cgownward movement of water or a combinatlon of clay minerals that have a moderate to high shrink-swell
potential that allows a slow rate of water transmission. Estimated rate of water transmission is 0.2 to 0.5 inch/hour.

“Ratoon = beginning of the second crop cycle.
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Table 2.--Important propertics of watershed soils (Ap horizon)

Percentages of the Aggregate stability parmmeters for the
following particle following aggregate sizes (mm) Composition
sizes (pm)

Erodi- Permea-

Soil Fleld True bility ©bility 0.85- 0.43- 0.25- 0.11- Organic
series texture >50 50-100 2-50 <2 texture value! class >2 2 0.85 0.43 0.25 M2 cMb? Hineralogy matter
Ton/
Percent acre/ Percent Millimeters Percent
EI1
Kaiwiki Silty 12.4 4.2 32.8 54.8 Clay 0.07 Rapid 36.5 35.5 11.2 5.6 3.3 1.7 1.2 Amorphous, 6.7
clay fine-graded
loan hydroxides
Kukaiau --do—— 20.4 3.8 33.7 46.1 ==do-- .17 Moderately 45.2 43.2 5.8 2.0 9 2.0 1.9 Amorphous 13.8
rapid hydroxides,
kaolins
Paaloa Silcy t.1 «54 14.4 84,5 --do-— .09 -=do==- 49.2 37.6 7.4 1.77 1.1 2.1 2.0 Sesquioxides, 3.4
clay kaolins
Wahiawa --do-— 1.4 .58 13.7 84.9 ==do— .14 --do-- 13,0 32.6 27.7 12.9 8.9 1.1 «75 Kaollns, 2.4
sesquioxides
Wahiawa ~~do-- 4.4 1.0 8.0 87.6 --do—— .14 -~do-- 61.4 25.9 7.0 z.4 1.8 2.3 2.7 ~=do-- 5.8
(Mililant)
Kolekole Siley 3.9 1.4 31.0 65.1 --do-- .17 Dloderate 43.1 23.3 12.1 6.5 5.9 1.7 1.6 -=do=- 3.1
clay
loam

1 Mean weighted value as reported elsewhere (7) or estimated value based on similarity with known soils.
2 Mcan weight diameter.
3 Geometric mean diameter.

1 pm = 0.00003937 inches.

! mm = 0.03937 inches.



Table 3.--Sediment losses from runoff-producing storms
[Figures in parentheses represent total runoff in inches]

Julian Sediment
collect- Storm
tion incre- Concen- Total Field
Year date ments Rain Runof £ tration loss condition
Number Inches Percent Lb/ft3 Tons/acre
A. Laupahoehoe Watershed
1974 24 2 7.50 54 0.11 0.83 Bare.
36 3 4.50 34 440 11,19 Do.
66 3 5.70 13 .003 ! .004 Do.
246 2 3.64 21 47 .66 Do.
B. Honokaa Watershed
1974 87 2 22.0 13 .033 .013 Complete cane cover.
1975 16 1 9.69 1.1 .052 .009 5-6 ft sugarcane.
1976 317 2 3.64 4.1 .17 .049 Bare field.
325 2 22.97 19 .031 .031 Do.
353 2 2.98 14 .59 44 Do.
366 1 1.73 5.2 .031 .004 1-2 ft sparse cane.
1977 62 1 2.22 5 .087 .018 2-4 ft sugarcane.
83 &4 4.81 3.6 77 3040 Do.
101 4 13.02 3.5 .15 1,125 Do.
125 1 2.06 8.7 .037 .013 4-6 ft sugarcane.
196 3 .98 .1 1.23 1,004 5-7 ft sugarcane.
225 2 4.64 1.1 14 1,013 8-10 ft sugarcane.
355 1 (2) ( .01) .016 1.0004 9-12 ft sugarcane.
C. Waialua (A) Watershed
1973 145 1 1.10 26 .036 1.018 8 ft sugarcane.
331 - (2) ( .10) 025 1,004 Do.
345 1 2.10 2.4 .05 1.004 Do.
1973/74 8 - (2) ( .16) 013 1.004 Do.
1974 22 - (2) ( .04) .105 1.009 Do.
50 - (2) ( .17) 017 1.004 Do.
72 - (2) ( .22) .036 1.013 Do.
141 4 2.40 1.3 .08 .004 10 ft sugarcane.
176 1 .80 1.3 .21 .004 Do.
203 2 4.70 1.5 .027 .004 Do.
260 1 .80 1.3 .048 .0009 Do.
275 2 1.10 .9 .018 .0004 Do.
33l 4 6.20 11 <59 .70 Field harvested.

See footnotes at end of table.

23



Table 3.--Sediment losses from runoff-producing storms—-Continued
[Figures in parentheses represent total runoff in inches]

Julian Sediment
collec~ Storm —
tion incre- Concen- Total Field
Year date ments Rain Runof £ tration loss condition
Number Inches Percent Lb/ft3 Tons/acre
C. Waialua (A) Watershed--Continued
1974/75 10 6 2.87 28 0.21 0.30 Bare field.
1975 21 2 3.03 40 .38 .82 Do.
28 1 2 19 .18 .12 1-2 ft sparse cane.
35 4 8.19 47 .43 3.03 Do.
91 - (2) ( .28) .15 1 076 2-3 ft sparse cane.
98 1 1.33 13 .16 1,049 Do.
294 1 .97 6.1 .13 .031 6-8 ft sparse cane.
328 2 22.27 11 .17 .08 6-10 ft sparse cane.
335 3 9.79 26 .33 1.50 Do.
351 1 22.95 27 .31 .45 8-10 ft sparse cane.
1976 34 1 1.46 12 .10 .031 10 ft sparse cane.
37 2 6.08 23 .32 .84 Do.
39 - (® (1.21) .58 1,28 Do.
48 2 .80 11 .15 .022 Do.
55 3 1.76 6.3 .10 .018 Do.
62 1 1.22 10 .26 .058 Do.
69 1 .75 6.7 14 013 Do.
83 3 1.43 7 .069 .013 Do.
90 1 .74 6.8 .29 .027 Do.
96 4 2.78 12 .33 .205 Do.
101 1 1.31 3.1 .71 .049 Do.
110 2 1.82 7.1 .08 .018 Do.
126 1 1.46 8.2 .019 .004 Do.
147 2 .81 2.5 .46 .018 Do.
154 1 «25 8 .11 .0004 Do.
206 l .99 b .056 .0004 Do.
259 1 .55 .6 .22 .0013 Do.
280 1 «57 .9 +56 .004 Do.
287 1 «52 1.5 .044 .0004 Do.
335 1 41 o7 .019 .0009 Do.
1977 30 1 43 2.3 .062 .0013 Do.
51 2 1.60 4.4 .003 .0004 Do.
60 - 23,41 .6 .031 .0013 Do.
68 2 .72 2.8 .019 .0009 Do.
75 1 1.10 1.9 044 .0018 Do.
81 3 2.12 1.9 .056 .004 Do.

See footnotes at end of table.
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Table 3.--Sediment losses from runoff-producing storms--Continued
[Figures in parentheses represent total runoff in inches]

Julian Sediment
collec- Storm
tion incre- Concen— Total Field
Year date ments Rain Runoff tration loss condition
Number Inches Percent Lb/ft3 Tons/acre
C. Waialua (A) Watershed--Continued
1977 89 3 21.81 1.7 0.11 0.009 10 ft sugarcane.
97 - 2.79 .1 .13 . 0002 Do.
103 4 .58 .5 .05 .0003 Do.
110 - 21,71 2.3 .069 .04 Do.
117 1 2,32 3.1 .031 .004 Do.
131 3 21,55 1.3 .028 .0009 Do.
138 - 22.53 2.4 .097 .009 Do.
165 2 .23 .4 .23 1 0004 Bare field.
181 1 .57 1.8 .32 .0058 Do.
188 3 .38 .1 b 1,0004 Do.
195 1 1.09 1 .53 .013 Do.
201 2 .36 .1l .37 1,0003 1 £t sugarcane,
308 2 1.98 4.8 .01 .0018 Bare soil.
314 1 .07 4.3 .03 .0002 Do.
338 1 1.63 3.5 .66 .067 Do.
345 - 2,75 4.8 .019 .0013 Do.
353 - 22,40 4.1 .018 .0031 Do.
D. Waialua (B) Watershed
1972 354 4 2.60 12 .087 .049 Complete pineapple
cover.
1973 187 2 1.70 4.7 .075 .009 Do.
331 2 .80 1.3 .31 .009 Do.
345 1 2 12 .094 .04 Do.
1973/74 8 3 3.90 36 .073 .18 Do.
1974 22 3 1.80 37 .13 .16 Do.
32 - (% (1.78) .31 11.01 Do.
57 - (% ( .87) .25 1,40 Do.
72 2 4.50 &) .70 45,96 Do.
87 - 4.50 43 .032 . Harrowing field.
148 2 2 27 .43 .41 Planted to sugarcane.
203 1 4.30 19 .081 .12 2-3 ft sugarcane.
331 2 3.90 (&) .11 1.23 4-5 ft sugarcane.
1974/75 10 6 1.95 2.6 046 1,004 6-8 ft sugarcane.
1975 35 3 7.52 M .084 4,96 Do.

See footnotes at end of table.
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Table 3.--Sediment losses from runoff-producing storms——Continued
(Figures in parentheses represent total runoff in inches]

Julian Sediment
collec— Storm
tion incre- Concen- Total Field
Year date ments Rain Runof £ tration loss condition
Number Inches Percent Lb/ft3 Tons/acre

D. Waialua (B) Watershed--Contimed

0.05

.36
.33
.14
.13
.069
.10
.056
.11
.037
.11
.075
.081
.05
47
.89
.15
40
.38
.31
.37
.11
.04
.88
047
.20
044

0.08
“1.46
5.33
47
.48
.17
.13
.013
.07
.004
.002
.076
.009
.009
.027
.32
06
.36
.75
.52
1.95
.02
.058
%7.58
013
.33
.05

E. Mililani Watershed

1975 91 1 2.16 40
328 2 1.98 “2.26
335 - 211.29 79
351 - 22,79 66
1976 37 - 25,52 37
38 - 22.97 47
39 - 22.28 32
46 - 2,57 25
62 - 21.76 20
77 1 .48 11
83 1 .53 1.9
96 3 1.64 35
126 1 1.26 5.6
287 1 .89 9
335 | .39 7.7
1977 60 1 43 47
68 2 2.48 48
81 3 1.49 34
89 - 21.87 58
97 - (2) ( .93)
110 2 3.81 75
117 1 .33 33
131 2 .88 86
138 4 2.33 )
165 | .18 78
181 1 .94 96
308 1 74 92
1973 331 2 1.40 7.9
345 2 1.70 3.5
361 1 .90 2.2
1973/74 10 6 6 7.7

See footnotes at end of table.
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.012

.0012
.0012
.0087

.0027

.00013
.0004
.007

6-8 ft sugarcane.
Do.
8-10 ft sugarcane,
Do.
10 ft sugarcane.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
4 ft sugarcane.
4-6 ft sugarcane.
6-8 ft sugarcane.
Do.
Do.
Do.
Do.
8-10 ft sugarcane.
Do.
Do.
Do.
Do.
Do.
1-2 ft young
sugarcane,

Potatoes and 2-3
ft weeds.
Do.
Do.
4-5 ft weeds.



Table 3.--Sediment losses from runoff-producing storms--Continued
[Figures in parentheses represent total runoff in inches]

Julian Sediment
collec~- Storm
tion incre- Concen- Total Field
Year date ments Rain Runof £ tration loss condition
Number Inches Percent Lb/ft® Tons/acre
E. Mililani Watershed
1974 22 2 1.90 7.9 0.0062 10,0018 4-5 ft weeds.
32 3 3.60 8.6 .03 .013 Do.
50 3 1.20 1.7 .086 .003 Do.
72 1 1.80 1.7 011 .0004 Do.
87 3 2.50 3.2 .0037 .0004 Do.
110 2 4.10 2 .01 .0009 Do.
161 1 2.30 1.7 .032 0022 Harrowed & bare
203 2 2 1 .015 .0004 Do.
260 2 1.30 2.3 .175 .0094 Potatoes & weeds.
267 3 6.90 51 3.33 54,20 Do.
331 1 2.40 16 .057 .039 Do.
1974/75 8 3 1.22 4.9 .0094 .0009 3-4 ft weeds.
1975 15 4 2.93 27 .0069 .0098 Do.
35 3 25,60 24 .027 .067 4-5 ft weeds.
91 1 1.65 1.21 .0087 1,0004 Do.
335 2 25,65 32 2.10 36.85 Bare field.
1976 37 1 2.66 6.4 .028 .0085 Do .
38 1 2.50 46 .90 1.86 Do.
39 1 2.24 14 .11 .067 Do.
62 1 .59 5.1 044 .0022 Do.
96 1 .59 31 .072 024 Do.
268 (6) ( .06) .031 1,0036 1 ft pineapple.
324 (8) ( .04) .012 1.0009 1-2 ft pineapple.
1977 24 (6) ( .04) .037 1,0027 2 ft pineapple.
30 (&) ( .002) .18 1.,0004 Do.
51 (s) ( .23) .006 1.0027 Do.
60 (&) ( .01) .16 1,0027 2-3 ft pineapple.
68 (&) ( .02) .037 .0013 Do.
81 1 .52 3.9 .0094 .0004 Do.
91 4 1.78 5.6 .075 013 3 ft pineapple.
110 2 2,34 27 .047 .0076 Do.
117 2 2.57 8.2 .059 .023 Do.
131 1 .92 4.4 044 .0031 Do.
138 4 2,22 5.9 .072 017 3-4 ft pineapple.
153 3 .65 .2 .65 1,0013 Do.
181 1 <24 .8 .029 1,00009 Do.

See footnotes at end of table.
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Table 3.--Sediment losses from runoff-producing storms-—Continued
[Figures in parentheses represent total runoff in inches]

Julian Sediment
collect- Storm
tion incre- Concen- Total Field
Year date ments Rain Runoff tration loss condition
Number Inches Percent Lb/ft3 Tons/acre

E. Mililani Watershed--Continued

1977 308 2 42 0.7 0.027 19.00018 3-4 ft pineapple.
338 1 1.67 6 024 .004 Do.
345 2 .75 b .078 1.,0004 Do.
353 1 .87 .7 .0087 100009 Do.
F. Kunia Watershed
1974 333 - (2) ( .54) 1.35 1.32 1-2 ft pineapple.
1975 10 - (2) ( .18) 1.45 .47 2 ft pineapple.
15 3 3.68 13 .89 T4 Do.
35 3 5.88 38.3 .90 3.80 Do.
91 2 2.01 7.5 .041 .011 2-3 ft pineapple.
98 2 .55 7.3 .024 .0018 Do.
328 1 2.44 23 .17 .17 3 £t pineapple.
329 1 25,17 15 17.92 52.42 Do.
1976 6 1 .21 14 1.56 .085 Do.
34 2 1.78 21 .93 .64 Do.
37 2 4.01 20 .55 .80 Do.
38 2 4.03 28 .39 .80 Do.
39 1 22,97 15 .14 .11 Do.
61 2 1 11 .05 .009 Do.
62 (7) ( .09) .062 .009 Do.
83 1 1.18 30 .29 .18 Do.
90 1 .12 8.3 1.08 .018 Do.
96 | .51 22 .17 .036 Do.
101 2 .24 8.3 1.52 .054 Do.
108 2 2,40 13 .86 .08 Do.
126 2 .35 11 .39 .027 Do.
206 1 .24 1.3 .34 .0018 Do.
207 1 .15 2 .18 .0009 Do.
335 2 1 4 .69 049 Do.
354 1 .31 3.2 4.36 .08 Do.
1977 14 1 .17 .6 .27 .0004 Do.
30 2 46 1.5 .16 .0022 Do.
36 2 .19 «5 .23 .0004 Crop chopped down.
60 3 .28 A .26 .0004 Plant residue on

soil.
See footnotes at end of table.
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Table 3.--Sediment losses from runoff-producing storms—-Continued
[Figures in parentheses represent total runoff in inches]

Julian Sediment
collec- Storm
tion incre- Concen- Total Field
Year date ments Rain Runoff tration loss condition
Number Inches Percent Lb/fe3 Tons/acre
F. Kunia Watershed--Continued
1977 68 0.38 0.3 0.087 10.00018 Plant residue
tilled into soil.
89 1 .70 31 1.15 .46 Bare field.
91 1 .45 36 .56 .16 Do.
117 - 2,53 .l A4 1.0004 Do.
133 1 21.47 16 3.61 1.57 One-half planted
to pineapple.
138 2 .53 16 2.72 .39 Three-fourths
planted to pine-
apple.
165 1 .09 22 1.10 .04 Planted to pine-
apple.
181 2 1.95 7.7 9,71 2.65 Do.
308 1 .12 17 A4 .016 Do.
338 1 2.08 10 .82 .31 Do.
IRunoff calculated from barrel volume; water stage malfunction (use with
caution).

2Recording rain gage malfunction.

3Water stage malfunction and barrel problems.
“Over 100 percent runoff,

SBarrel overflowed; concentration adjusted.
S1rrigated.

’Water from spring above flume.

Note:
to rain gage malfunction.
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STORM
JULIAN LENGTH
DAY (HRS)
49 12. 25
S0 4. 30
54 2.92
Sé6 1. 33
&8 0. 67
=2 ] 8. 75
Q0 1. 50
S0 2. 00
92 16. 75
93 1. 08
95 13. 67
6 13. 33
7 1. 92
v8 7. 00
£ 1. 92
o9 10. 00
100 3. 42
101 11. 42
102 23 42
104 27. 42
107 1.17
108 2.92
108 S 92
109 8. .17
110 0. 58
110 4. 08
111 14 92
112 5. 25
113 9. 58
113 2 33
117 23. 83
120 15. 58
123 2. 58
125 11. 08
126 2. 29
123 S.17
140 S. 50
156 2.33

Table 4.--Hydrologic characteristics of recorded storms during monitoring period
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HAWA1I SITE: LAUPAHOEHOE

STORM
JULIAN LENGTH
DAY  (HRS)
157  2.83
169 3.233
170 4. 42
171 7. 42
179  7.25
179 12. 42
180 5. 42
182  5.00
183 1. 00
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HAWAII SITE: LAUPAHDEHDE

STORM
JULIAN LENGTH
DAY (HRS)
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HAWAII SITE: LAUPAHDEHDE
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0.00 0.20 010
Q.00 0.00 0 00
0.20 Q.60 0 40
2,00 1.40 1. .20
0.40 0. .40 0 20
0.00 0.00 0.10
0.40 .20 Q.10
0.40 0,40 0. Z0
1.60 1.40 0. 90
1.20 1,20 1.10
0.00 000 010
0.00 0.00 0 00
0.00 0 .00 0 00
Q.00 0.20 0 10
0.80 0. 60 0S50
0.00 0.20 0. 20
0.40 0 .20 0. 20
0.40 0. .40 0 20
0.30 0 .60 O 40
000 000 0 00
Q.00 Q.00 0 00
0.80 Q.30 0 70
0.40 0.40 0. 20
0.0 0.40 0. 40

AVG
INT

0.
0.
0
0
Q.
Q.
Q.
Q.
Q.
Q.
0.
0.
0.
Q.
0.
0.

0

(8]

0.
0.
0.
0
(o)
0
0.
0.

Q.
0.
Q.
Q.
Q.
0.
0.
0.

O.
0.
Q.
0

05
17
19
06
01
0%
07
04
0z
09
27
02
14
04
02
03
QO
12
05
07
10
09
15
59
10
06
00
02
21
06
0%
05
15
14
[0}
15
0k

15

CURVE EROSTONM CROF

N
1
&9
&1
&7

fate)
=52

20
&7
L7
71
71
27
25
=7
77
=7
24
4=
57
=7
59
57
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RORN
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HAWAIT SITE: LAUPAHOEHOE YEAR: 1973
TIME INTERVAL (MIN) AND

STORM ANT. MAXIMUM RAINFALL INTENZITIES
JULIAN LENGTH RAIN —-RUNOFF-- MOISTURE (IN/HR) AVG CURVE FROSTOM CROF
DAY (HRS) (IN) (IN) (%) (IN) S 10 15 20 &0 INT N INDEX LCODE
189 6,33 0.40 0.00 0 2. 40 Q.00 000 0.00 0.00 9 10 0. 06 =3 0 4
190 4. 67 0.20 0.00 0 2,20 0,00 0.00 000 000 O 00 0. 04 1 (9] 4
191 1.33 0.20 0.00 0 0. &0 0.00 000 000 000 0O Q0 0,13 #1 0 4
195 7.58 0.70 0.07 11 0. 40 1.20 0.60 0.86 0.40 0. 730 0. 09 86 1 4
2056 62.75 0.30 0.00 0 0. 00 0.00 0.00 0.00 000 0. 10 0. 00 =7 0 4
217 4.32 0.30 0.00 0 0. 00 0.00 0.00 0.00 000 O 10 Q. 06 =7 D 4
221 0.75 0.70 0.00 0 0. 30 1.20 1.20 0.80 1.00 0.00 0.93 74 b 4
224 2.50 0.50 0.00 0o 0.70 0.00 0.00 0.00 0. .20 0. 20 0. 20 80 0 4
226 $.92 0.40 0.00 o 1. 20 0.00 0.00 0.00 0.00 0O 10 0. 04 23 o 4
234 14.00 1.00 0.00 o 0. 00 0.00 0.00 0 40 0.20 0.30 007 &7 1 4
236 6.17 0.60 0. .00 4] 1. 00 0.00 0.00 0.00 000 010 Q. 0% 77 ) 4
241 4.75 0.20 0.00 0 0. 60 0.00 0. 00 0.00 000 0 00 0. 04 1 o 4
250 3.92 Q60 000 0 0. 00 1.20 Q.60 0.40 0. 20 Q. 20 0. 1% 77 © 4
256 18.50 1.90 0.00 0o 0. 00 Q.00 0.00 040 0. X0 0O 30 0. 10 e} Z 4
258 40.75 0.70 0.00 0 1. 90 0.00 000 000 O 20 0 10 0,04 74 0 4
263 2.83 100 0. .00 0] Q.70 1.20 0.460 0.30 0O .60 0 40 0. 35 &7 # 4
266 14.00 1,20 0.00 0 1. 00 Q.00 0. 60 040 040 0 40 Q.02 53 i 4
267 10. 17 1.20 0.00 0 2. 20 1.20 0. 60 0.2G 060 0460 212 e ] 4
272 9.23 1.20 0. .00 o) 1. 20 0.00 0.60 0. 40 0O 20 0320 0. 1.3 6732 1 4
276 3.00 1.00 0.00 o 1. 20 1.20 1.20 1.20 080 O 30 0. =232 &7 bl 4
284 0.67 0.30 0.00 0 0. 00 0.00 0 00 0.00 0. .20 Q. 00 0. 45 27 0 4
284 21.92 0.40 0.00 0 0. 30 Q.00 0.00 0.00 0.00 0 10 0. 02 =3 0 4
2864 321.75 0.80 0.00 0 0. 70 .00 000 0.00 0.20 O 10 0. 02 71 0 4
289 22.23 0.4&0 0.00 0 1. 50 0.00 0. 00 0. .40 0,20 0. 10 Q. 03 77 0 a4
291 16.25 2.70 0.00 0 1. 40 1.20 0.40 0.40 0.40 0.30 0,17 4z K 4
292 36.467 2.00 0.00 0 2. 320 1.20 1,20 0.80 0 460 0 40 0. 0% 0 & 4
296 2.08 0.30 0. .00 0 4.70 0.00 0.00 ©0.00 000 0.Q0 0.14 27 O 4
298 42.83 0.30 0.00 0 0. 30 0.00 0. 00 0.00 0.00 o QO 0. 00 =7 0 4
300 4. 67 0.30 0.00 0 0. 40 0.00 000 0.00 000 O 00 0. 04 87 0 4
302 14.33 0.40 0.00 0 0. 60 0.00 000 0.00 0.00 0 00 0. 03 23 0 4
211 24.75 0.80 0.00 0 0. 00 Q.00 0 60 © 40 020 0 20 Q.03 71 Q 4
315 20.25 17. 60 0.00 0 0. 20 4. 20 4.20 2460 3200 2 4LO 0. 53 10 492 4
323 19.92 7.20 0. 26 4 0. 00 B0 200 2 20 Z.00 170 0. 26 30 12% 4
325 10,00 1.20 0.05 4 7. 20 1.20 0. 60 0 .40 0. .40 0 30 012 72 3 4
326 7.17 1.70 0.00 0 8. 40 1.20 0.40 0.20 0 .40 O 30 0. 24 54 7 4
327 9.42 1.80 0.18 10 10.10 1.20 0.460 0.40 O 60 0 40 0. 1% 70 7 4
328 12.75 2.70 0.00 0 11.90 2.40 1.20 O.80 0 60 040 Q. 21 47 11 1
330 31.67 2.70 0.06 2 7. 40 240 1.8 1.20 1 00 0 70 0. 08 =1 20 4
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HAWAII SITE: LAUPAHOEHDE YEAR: 1973
TIME INTERVAL (MIM) AND

STORM ANT. MAXIMUM RAINFALL INTENSITIES

JULIAN LENGTH RAIN —--RUNOFF-- MOISTURE (IN/HR) AVG  CURVE ERDSION CROP

DAY  (HRS) (IN) (IN) (%)  CIN) S 10 15 20 40 INT NQ  INDEX CODE
332 3.00 1.30 0. 11 g 720 2.40 1,80 1.60 1.20 1.00 O &2 74 1z 4
335 4,50 0.50 0.00 0 4.00 0.00 0.00 0.00 0.20 020 0 11 20 O 4
335  30.00 7.10 0.39 5  1.80 2.40 1.80 1.60 1.00 0.80 0O %4 a3 54 4
3427 1.83 1.50 0.03 2 0.00 3.60 2.00 2.80 Z 00 1.0 1. 81 &5 2, 4
34% 10.33 0.30 0.00 0 1.50 0.00 000 0.00 0.00 0 00 0 0Z 87 o 4
345 3.00 0.60 0. 03 S 1.80 1.20 0.40 0.40 0.20 0.20 0. %0 55 0 4
349 2.25 0.50 0.00 0 060 000 0.40 0 840 O.40 0O.30 O 2 20 4
363 3.17 0.70 0.00 0 0.00 0.00 0.00 0.40 0.40 0O 30 0 22 74 1 4
244 3.25 0.20 0. 00 0 0.70 0.00 0.00 0.00 000 0.00 O O 91 0 4
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HAWAII SITE: LAUPAHOEHOE

STORM
JULIAN LENGTH
DAY (HRS)
4 S. 00
11 2.25
18 S. 42
23 23. 17
24 4 467
25 8. 92
32 2. 67
39 23.75
40 12. 08
40 3. 00
41 16. 75
41 38. &7
45 29. 67
62 14. 50
63 28. 58
&5 14. 75
68 4. 25
&7 14. 75
&7 4. S8
71 2. .25
73 11. 50
74 S 92
74 S. 50
77 10. 25
78 4.17
78 12.17
82 10. 25
84 29. 08
25 29. 08
97 1. 67
4] 13. 83
105 4. 50
106 30. 50
107 18. 33
108 7. 17
103 13. 00
109 7. 58
110 11. 17

RAIN ——-RUNOFF-- MOISTURE

(IN)

“NEERNWONODPOURNDSO-OO0ONNOSOHOOH»WOOAPWO

. 20
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S0
£0
00
30
20
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20
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S0
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20
o0
20
&0
00
50
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20
<0
20
40
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NGmINNRCO=OONOANNRODO000HWOOROOR-ARERND -

TIME INTERVAL (MIN)
MAXIMUM RAINFALL INTENSITIES
(IN/HR)

S

20
00
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40
20
20
20
20
20
00
00
20
00
00
&0
20
00
00
00
00
00
00
20
460
40
20
00
40
00
Q0
20
00
40
40
40
20
&0
40

1.

o

PROPEPR,OOCOMORARNDCO0000RRNOCOO OO WHOEN

10

20
60
40

=

. &0

20
00
60
60
Q0
&0
60
Q0
o0
40
20
00
Q0
[0]8]
00
60
00
60
40
20
20
00
20
00
00
60
00
80
20
80
&0
40
80

COONOORNGO

15

£0
40
40
40
80
S0
30

30

0.
.20
.00

o
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80
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00
20

. 40
. 00
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QO
00
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&0

. Q0
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. 00

40
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o~
-t

oCoCR0O00OCC OO C

“OoR Q000

&0
20
&0
<0
=0
20
20
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z20
Q0
10
20
Qo0
10
20
70
10

. 00
.10
L 00
.20
.10
0. 40

70
20
20
20
Q0
(81¢)
10
S0
20
=0
60
00

.00

S50
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INT

o
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HAWAIl SITE: LAUPAHOEHOE

STORM
JULIAN LLENGTH
DAY (HRS)
111 10. 50
127 20. 08
129 16. 75
134 0. 08
137 9. 25
133 308
13% 63, 98
151 75. S0
154 2. 92
161 10. 00
165 13. 00
174 43, 08
184 8. 00
137 & 082
187 20. 67
197 17. 08
205 6. 25
207 27. 92
213 292
214 13 42
216 0. 58
223 14 92
225 7. 42
227 7. 00
231 2.7
231 4 25
232 47. 33
241 S.75
241 S5, 92
267 3. .08
284 41 42
292 0. 33
299 33. 08
302 1.75
303 3.08
304 4. 08
308 3. 16
2309 7. 53

RAIN ——RUNDFF-- MOISTURE

(IN)

OOOmMONDO~,ORO00DCORO00ORO~O000000

Qo0
30
Q0
20
80
40
&0
50
20
SO
20
Q0
30
40
20
A0
60
40
40
30
20
10
20
30
30
30
S0
00
30
00
20

. Q0

20

.10

30

. 04

12

CIND

0.

DSOS OO0 D

CoCo0000000000

11
00
QO
(010)
00
00
00
00
00
Q0
(0]0)
0o
00
QO
QO

. 00
. 00
. 00
.00
.00
. 00
. 00
.00
0.
. 00
.00
.00
. 00
.00
. QO
.00

Q0

00

. 00
. 00
y)
¢
0.
. 00

Q0
(a18)
00

(72
11
0
0o
o

A

(

12.
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b

Q.

-
'

QoWWOOOD

e N N DD S D

YEAR:
NT.

IN)
30
00
30
00
20
00
L0
00
30
20
.50
. Q0
.00
.30
70
. Q0
. OO0
. 6O
.00
. 40
.70
00
.10
.30
. 20
. &0
.60
00
50
.00
(a]8}
00
Q0
.00
L 20
.30
.40
.24

19741

TIME IMTERVAL (MIN) AND
MAXIMUIM ROAINFALL INTENSITIES
(IN/HR)

:;
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. 00
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.20

20
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.00
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.00
Q0
0. 00
_ 00
.00
L 00
.00
20
.00
.00
00
L 00
.00
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HAWAII SITE: LLAUPAHDEHOE YEAR: 1974

DAY
310
311
312
314
314
315
316
317
318
318
319
320
321
321
341
342
343
343
344
344
345
348
349
350
351
351
352
3532
354
355
357
357
357
358
35%
342

365

STORM
JULIAN ILENGTH
(HRS)

[ers

[

[N

ul
NAENNOWORWODOAWEAD-WHNOONNOUI=ORNUNOrGrOPO N

78
51
25
o4
45
87
40
38
26
16
76
34
30
43
a1
71
8z
ge
71
05
54
14
49
45
75
84
bk
30
89
o8
17
g1
17
88
10
4g

S5

TIME INTERVAL (MIN) AND
ANT. MAXIMUM RAINFALL INTEN=11IES
RAIN —-RUNOFF-- MOISTURE (IN/HR)

(O

(INY (IN) (%) (IN) = 10 19 30 &O
07 00 146 0.12 0. 06 004 0.02 0 0Ot
52 00 22 1.32 1.26 1.1&4& O 20 0 19
11 00 76 0.07 0.2 00 0,04 0 02
07 00 82 O 00 0,00 0.04 006 000
30 00 78 0 60 0. 460 0. 42 0. 26 0O 1z
40 o0 07 2.92 216 1,92 148 Q99
06 00 40 0.00 0.00 OO 0.00 O 00
41 00 o4 1.22 1.02Z 072 033 0 1%
14 00 24 0.24 018 O 16 0. 14 O 0z
03 00 33 0.00 Q.00 Q. 00 O 00 D00
06 00 41 Q.00 O G O 00 © 00 003
06 00 10 007 Q.00 0O 00 0O 00 O Qv
oL 00 74 2.52 2.28 1.92 1 40 ¢ 9%
14 00 &S Q.00 Q.00 OO0 Q06 O 02
26 00 00 O 24 0.7 076 0,00 0O 00
18 00 2E 0.0 0.42 Q.04 O .04 v 02
05 00 /4 0.00 0. 00 O 0 0 00 O 00
12 00 49 0 Qv QG 0 00 004 O QO
14 o0 &1 1.02 0. 00 Q.04 0O .04 O OO

0

COPO00000000000R0000000000000000000
SCOOQDO0TQ0O0O0DDITOODOODTTCOODODOTODIIDLODO020000

20 00 75 L&O O 346 Q.32 O oZi 14
12 o0 24 0 12 0 05 0 02 0O 04 O 046
20 00 62 O 4 018 012 002 O 05
73 00 A5 1. 032 1.O3 092 0 &2 ¢ 44
50 00 0S5 072 Q.72 0.0 0,40 0 24
146 Q0 2 Q.00 D00 018 000 O 00
0& 00 by Q.00 000 0 .08 0 .04 O 0
14 00 &5 0.00 012 O .12 O 10 O 0OA
oz o0 79 Q00 O 00 000 0 .00 O 00
a5 00 &7 2.4 204 172 132 1 14
71 00 79 1.32 1.32 1.Z4 1 Q&6 o 30
08 00 12.72 012 0. 06 0O 0= 004 0O 04
45 00 12. 72 Q. 24 0.3 032 Q.24 023
04 00 12.17 .00 000 0 00 0 00 O OC
07 . Q0 12 21 Q00 0,00 0,04 D02 0 01
29 .00 12 20 0. 2% O 2k O w2 070 0 47
21 0 00 R O 2 O30 0 24 0. 14 O 1u

OOUOOOORNDONOO-~ 000000000 ~000000=00000
SEWRHRANRIDWNDNNOIOOODOCDONONNNNENRD0000

02 0.00
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21 0. 00 Q. DO 0 04 QO O 0 O
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HAWAII SITE: LAUPAHDEHOF

DAY

[

STORM
JULIAN LENGTH
(HRS)

19.
.11
.21

(™Y

FRPOENNYABNOHOPIONAFANWO R NNNONFENN D

31

78
87
24
&6
48
11
19
74
74
34
146
33
37
27
o2
86
53
o7
49
92
10
43
S8
g2
92
1
24
g9

RAIN —-RUNOFF-- MDISTURE

(IN)

1.
0
3
. 55

J

N
CCOOQCOOONDOOOOONODOOOOO0OO=OONOOOOLDOONT

41
21
20

28
76
95
03
17
09
0z
24
82
0z
59
80
22
14
57
11
24
74
25
10
63
18
09
80
64
44
40
05
78
07
05
80
18
16

(IN)

0000 C0000000000000000000C0000000000GD0

o0
00
00
00
00
00
00
00
00
00
(2 18]
o0
00
00
Qo0
00
00
00
00
00
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00
00
00
00
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00
00
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00
00
00
00
00
o0
00
00
00

%)
0
0
0o
0

oo O

D000 00CO0OD000O0ODO0CODOICOODD000D

YEAR:
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FHrOCOOPRR R ONNNOODWWNNNONNODD SRR OONSRrR O

IN)
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00
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00
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34
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D
i)

43
24
74
o3
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71
29
91
07
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16
.45
7%
25
.90
.70
.82

1975

TIME INTERVAL
MAXIMUM RAINFALL INTENSITIED
(IN/HR)

T .
> v
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= e
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Lo P Yo
el R el K

PLoODO0 T
o
S
o

Q.24 0O
1.2 1
0.24 0

-
\"

COOCORCCOO OO RO
[
-1

.2

10

s

Ry

.24

o
-t

b, 90
2 04
). 60
.24
. 00
.18
0. 12
5. 00
0. 45
L bk
D, 00
.24
.26
18
b, 00
.14
. 00
b, 24
.54
0. 18
. b
0, 74
). 1%
. 30
1. 62
. 43
). 54
. 00
.10
. 00
.78

L)

-

R
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HAWALI SITE: LAUPAHOEHOE

DAY
5%
60
62
63
63
64
&7
68
&9
&9
70
74
75
75
76
77
a7
38
89
o1
92
>4
o4
95
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HAWALI SITE: LAUPAHOEHDE YEAR: 197%
TIME INTERVAL (MIN) AMD

STORM ANT. MAXIMUM RAINFALL INTENZITIES
JULIAN LENGTH RAIN —-RUNODFF—-— MOL1STURE (IM/HR) AV LURVE ERICZLON 1RO
DAY (HRS) (IN) (IN) (%) (IN) S to 13 30 a0 1N M IMDEX  20)pE
176 7.82 0.32 O 00 0 0. 0% 024 0.2Z24 020 ©.14 0O O3 Q.04 Sk ¥ 4
177 0.18 0.03 0. .00 0 0. 28 0.00 0. 07 O.00 O 00 0O 00 0. 14 Y (0] i
124 11.10 0. 11 0. 00 0 Q. 00 0.00 000 004 0O 02 0 01 Q.01 R 0 4
185 14.24 0. 14 Q. 00 Q 0. 11 0.24 o0 15 O 12 0. .02 0 Q05 0. 01 0 1
187 3.54 0.04 0 00 0 0. 25 0.00 006 004 0O 0Z O 01 0. 01 0 a
194 0.1 0.05 0 00 0 0. 00 Q.26 Q.19 Q.00 O .00 o0 00 L " 0] !
194 6,42 016 0.00 0 0. 0% 0.12 0. 04 0O.02 O 0L O 04 LS I N W (8] 4
197 1.72 0.05 0.00 0 0, 21 G204 Q. 12 Q.02 0O .00 0O 0V Q. 03 W O N
198 9.8 0.21 0. .00 0 0 28 O.Z4 0.1 Q16 210 0 O Q.02 w0 (¥ 4
201 7.1€ 0.05 0. 00 0 0. 42 Q.00 0. 00 O 00 O 00 0O Of Q.00 W O 4q
209 0.07 0.02 0 00 Q 0 05 Q12 Q00 0. 00 O 00 0 Q0 (), 22 0 4
205 0.81 0.02 0. 00 0 0. 07 Q.00 000 000 0 .00 O Q0 Q. 0= 0 |
207 0.11 0.02 0. 00 0 0. 0% 000 000 O 00 © 00 @ 20 0. 24 Q %
207 10.45 0. .34 0 00 O 0. 07 0.Z4 O 12 002 0.04 0 04 Q. Oz Cr 4
209 3.27 0.11 0 00 0 0. 41 0.24 0.12 016 0O 12 0O 046 0.3 ) 4
211 0.45 0.02 0. 00 0 0. 43 0.00 000 0 .00 Q00 O 00 Q. 04 O 4
211 1.82 0.27 0. .00 0 0. 50 Q.72 0.5%4 0. 42 O 536 0O 22 O 1% i 4
212 388 0.25 0 00 0 072 0 26 0,20 022 0O 20 015 O, O ) 4
212 0.71 0.02 0. 00 0 Q. &4 Q.00 0 00 0 .00 O 0z 0O 00 Q. 0% 0 4
213 379 0.346 0 .00 0 Q.70 0. A0 O34 0 54 Q33 0 23 0, 0% (4] 4
213 10.32¢ 0.846 0. 00 0 0. 94 095 0.24 0.464 0446 0O 25 0. 0= Z A
214 12. 37 0.22 0.00 (8] 1. 20 O 12 Q.12 0,03 0.0 0 04 9. 02 (8] 4
216 832 0.30 0 00 o) 2 08 Q.36 024 020 0O 14 O 12 0. 04 0 4
221 7.1 0.60 0.00 0 0. 30 1.20 1.02 0. .24 0 &0 Q 4% 0. 1= z 4
222 12.17 0.33 0. 00 0 0. 60 024 012 0.1 014 O 0% Q. 0 G 4
223 0.09 0.02 0 00 0 Q. 22 0.12 Q.00 0,00 0O 00 O 00 L I v 4
225 S.76 0.06 Q. 00 0 0. 246 0.1Z2 Q.06 0.04 002 O 0O 0. 01 W) i
225 4 87 0.15 0.00 0 1. 02 O A2 Q.24 0O .20 010 Q05 Q.03 0 4
226 257 0.42 0O 00 0 1.17 0. 36 0.20 0O 20 0O 146 O 1% 0. 04 0 4
226 7.21 0.1 0. 00 0 1. 05 Q.72 0.4z 0. 22 0O 12 010 0. 02 ) i
227 2.35 0.11 0. 00 0 1. 23 O 00 0.0 O 04 0O 06 O 04 0O 0F 0 4
227 S5.75 0.12 0.00 0 1. 01 Q.24 0.1 014 .10 O 0% O QO [§) 4
222 3 21 0.06 0. 00 0 1. 13 0. 24 Q 1z O 0z Q.04 0O 04 (S IS 14 3] <
228 2.61 0,02 0 .00 0 1. 14 012 0.06 002 004 O 0O Q02 O 2]
229 11 59 0.93 0.00 0 1. 24 0.72 0. 40 0.5 0322 O 2 O, 0= z it
230 21.83 1.35 0. 00 0O 217 0. 9E 0.9 034 076 0O 44 0, 5 P a4
231 0.37 0.05 0.00 0 2.z 0,24 012 0,12 0.00 0O 00 a.14 O <
224 1405 0. .20 0. 00 0 PC D12 0.0&6 0083 0 .02 O 05 0 o1 ) 4




Y%

HAWAII SITE: LALPAHOEHDIE YEAR: 1974
TIME INTERVAL (MIN) ANL
STORM ANT. MAXIMUM ROTNFEALL. INTENZITIES
JULIAN LENGTH RAIN ——RUNDFF—- MOISTIRE (IN/HR) AV CURVE FROSLOM SR
DAYy (HRS) (IN) (IN) (%) (IND) S 10 15 20 &0 IR N INDEX  TODE

1 4 46 0,22 0. 00 0 0. 00 O.x4 0 12 O 24 914 Q1 005 <) O q
Z 30.%4 1.73 0.00 0 0 22 1.20 O .84 072 0.0 O 24 0. Ok Sa “ 14
4 32. &9 5 .09 000 0 1. 9% 252 1.50 1.24 1L 00 0O =24 O 14 gt T 4
6 22.00 7.82 0O 00 O 7. 03 1.92 1,462 1.44 1.14 1. 03 0. 24 20 74 4
8 S.8 0.04 0 0O 0O 12 92 O O05 000 0O 00 OO0 O 00 Q. 01 'y (8] A
9 2.82 029 0.00 0O 12 92 .42 0. 42 O 40 0 .22 015 a. 10 = ) 4
10 1.85 0.12 0 00 (A s.18 24 012 016 12 O Q% Q. 04 e O A
12 5.54 0.62 0.00 0 QO 47 Q.84 O 72 0O.64 O 4% O 20 011 7é £ 4
12 16. 86 1.24 0.00 Q 1 0% 1 54 1. 20 1.1 0. 78 6,40 07 LG 7 4
16 24647 1.08 0. 00 (8] 1. 234 1. 20 1.08 O 94 032 O 76 G 2w ) 7 4
14 22.70 2.7 0.00 (4} 2. 94 1.20 1.20 1.04 o 97 O 25 012 4z 1 4
i& 0.84 0.04 0 00 (W 3 80 Q00 0 0% 0O 00 O 00 0 Q0 0, 04 WE 0 4
20 17.23 0. .19 0. 00 0 2.8 Q12 004 004 O Q4 Q0% Q. 01 1 (] 4
2z 0. &6 0.02 0 00 (8] 0. 23 000 Q.00 O .00 0 00 O 00 Q.04 Y O 4
23 1.632 0.50 0. 00 0 0. 25 0.72 0 &0 0,52 0.50 0 41 L) | 20 i 4
22 7.17 0.22 0 00 0 0. 50 Q.36 Q.36 022 012 O 14 Q0% 2O 0 4
31 20.22 075 0.09 13 0 22 O 34 0O 20 O 22 022 0 20 0. 04 =7 o 4
37 14 98 2.51 0 34 12 0. 00 1. 44 1. 32 1.14 O 24 0O 47 (LIS | ) 1= 4
44 27.96 1.36 0. 00 0 Q. Q0 0.72 072 0 %52 028 o021 Q0% &0 Z 4
446 21.7&6 1. 468 013 e 1. 36 2.22 1 20 1.40 Q. 764 0O 39 [ I 70 ! 4
47 14. 44 0. .82 0. 00 0 204 Q.72 042 0,32 Q.20 0 17 0. O& 71 1 4
47 23.22 2.12 0.12 4 = BA Q.96 0 9L Q.20 0O %50 O 29 0. 0= &2 7 4
S0 Q. 326 0 05 0 00 (2] 4 2 .24 0 12 012 0 .00 0O 00 O 14 e o 4
51 92.79 0.45 0.00 0 q &7 .43 O 42 0.36 0 .26 . 2z 0O 05 o 4
S2 10.50 1.24 0 11 G 0. S0 0926 O 24 O 76 094 Q34 Q.14 ) 4
S3 84. 97 S5.92 0.4%= 7 1. 74 1.80 1.80 1.60 0O.9%6 Q. &% 0. 12 2 4
55 255 015 000 0 7. &4 QO 0.24 O 20 O Q02 0O 04 Q. 04 0 4
S5 15.11 297 0. 24 < 7.76 0926 O 90 Q.24 0 52 O 43 0 20 i1 4
S7 7.44 0. 22 000 0o 10 72 0 ¢ 0,24 Q20 0O 14 o 11 .04 O 4
a9 292 0. 46& 002 2 3. 40 0 072 O 76 0.5%4 0O 2= 0 17 = z A
&0 4.34 1.91 0. 04 ic] 4. O4 BZ3A X TFA2.92 1462 142 0. 44 hH? uw 4
62 20. 52 S5.87 0 44 & 289 1.% 1.26 1.083 0,983 0 42 0o 40 qi) q
62 12.34 0.346 0.00 O S 44 0O 36 0.3 032 0164 O 12 0. O3 =) i3 4
&4 ©.32 0469 0 05 7 e 79 0. 60 0.5%1 092 0.4z 0.27 Q. 07 =1 1 4
S 19. 51 0.72 0. 02 2 8. 82 0 3 030 03 Qg 32 02 0 04 =1 ) 4
&b 18.80 255 0 23 @ 7. 54 1.20 120 1.00 O.74 0O A3 a4 ol 14 4
&7 19.32 0.12 0.00 O 10 19 0 24 018 0 14 0O .02 O 04 Q0D 44 0 8!
4 17.87 0.45 0. 00 0 4 45 0. 346 0.2 036 0 22 O Y Q.03 2y Q0 4



1%

HAWAII SITE: LALIPARDEHOE YEAR: 1974
TIME INTERVAL (MIM) AND
STORM ANT. MAXTIMIM RAINFALL INI1ENSLTIRS
JULTIAN LENGTH  RAIN ——RUMOFF—-- MOISTURE (IN/HRD AVG UUEVE FROSTOM Rk
DAy (HRS) (1IN) (IN) (] (IN) 5 1¢ 1% &0 INY (1] TNDE Y Ui

prxs
-
>

&9 12.42 1. 09 0. 172 11 4. 54 043 0. 4. Q40 0 32 0O 24 008 =T Z 4q
70 22,22 1.02 0 07 0O 4 94 0.9 094 0.82 O L0 O 45 O, 05 104 1 ]
71 28.00 0.82 0. .05 & . 24 0. 24 O x4 O 24 Q xZ2 Q20 Q.03 =1 1 it
76 27.78 2.832 0.33 12 Q282 .92 L. 74 1. 44 0 9= O 70 Q.11 oy 20 4
77 14,05 0.87 0.04 7 2827 072 0,466 Q. &4 O &) O Ay O Of =21 kS 24
31 22. 44 O .30 0. 00 0 270 024 0 13 O 12 O 1o 0O OS 0 01 w7 ) i
a4 11.36 0.49 0. 00 Q 0. 30 042 O 42 O 24 0O 18 O 14 QO 04 =0 o) 4
85 5.32 0.03 0 00 (] 0, 7% 012 0.0 004 0O 04 0O 0OZ Q.02 Vi ) A
35 43 60 4. 42 0.54 12 0. 27 1.32 o234 076 0.2 047 0O 11 b 1 4
37 12.84 1.05 0 04 A 4. 9% 0.42 0.4z Q. 22 0 2L 0O A Q. 0% 77 1 4
29 2516 2.02 0.12 4 £ 04 264 Z 10 1 72 1 04 O 54 LS I X £4 Lo 4
<1 10.91 2.82 0.25 9 307 Z16 200 1. .94 L. &s 1010 Q. 30 S =k 4
o2 19.52 0.20 0.00 0O S 89 0 32 012 O 16 0O 10 O 07 Q. 02 = i) 1
93 8.34 0.3t 0. 00 Q 514 0.0 O 3 032 O 16 014 O 04 =7 0 4
24 1320 1. 461 OQ 12 2 S 44 264 1. .86 1.3 0 50 097 313 71 10 <
@9 2.5 0.07 0. 00 0 5. 03 0. 24 0046 004 © O O 00 O 03 DA 9] «
28 14 52 0.52 0.04 7 5011 026 O &6 O 44 0O 24 023 O 04 = L ‘i
] 11.50 .06 O 00 0O 2.53 0.12 6 00 000 0 00 O O 0. 01 <y ) 4
100 27.26 &£ .07 0O 463 10 QO &7 1.5%4 132 1.20 120 O 92 0 2 47 =/ 4
102 L Q0 017 Q.00 0 613 Oz 0,12 0O 12 O .02 0 04 O, 0% s 0 4
104 2.09 Q.15 O 00 0 b, 24 Q12 0.1 0.0 0,04 005 0. 0% @3 ) 4
104 172 0.02 0 00 Q 0 3z 0.00 000 0O 00 O N0 0 00 0. 01 e %) £
109 274 0352 0. 02 3 0 24 QL0 O 42 O 40 O 3w 0O 24 i, 04 =4 1 4
110 11.22 0.34 0O 00 Q 0. 47 LS T PO o T ORI SCANNNN & TN (PR # I 104 O, 0 =i ] a
110 27.80 1.30 0 07 & 1. 01 O 26 O 594 O 40 O xx O021 3, DA /3 1 A
112 21 16 1.48 0O 21 14 222 1,02 1. Oz O %A 0O 20 O 54 0. 07 77 5 4
113 1285 1.32 Q.14 10 271 Q.26 Q246 092 0 24 O 47 0,13 Ve ’ A
114 10091 0. 41 0. 03 ] S 09 Q.26 0. 24 0. .20 O 12 O 11 x4 v 9] 4
118 4 6 0.11 0 00 0 1. 79 O 12 004 004 004 O O3 0. 03 e 0 4
120 14 16 2.40 Q. 22 o 0. 11 1.08 G20 0O 76 O 72 O &4 Q. 20 &3 Vs q
121 28 .52 .09 0 .52 & 2. 51 1. 92 1.90 1.3¢ 104 O+~ 0. 21 A0) S0 4
122 1.40 0. 05 0 00 0 2 A0 Q.00 0. 048 O.04 0 02 O O 0, 0Nz i 0 A
123 14.41 0.09 0.00 0 e 44 Q.00 000 000 0 092 0O 0t OO0 e 0 1
124 1.51 0.04 0 00 0 S A Q.00 0O .00 0 .00 0 GO O 00 0. 02 R G d
123 34. 49 0.13 0. 00 0O .12 0.00 000 000 O QZ O 02 0. 00 @ y] 4
130 2.05 0.05 0O 00 0 O 12 000 000 00 0O .00 O 00 O 0z g I 2
132 209 Q.32 000 0O 0. 1= 043 OS5 043 O =2 QO 30 O, 1 i G 4
133 15.28 0.57 0.00 0 0. 51 0O, 36 D2 O %4 0o1E O 15 0 04 pes: “ 4
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HAWAII SITE: LAUPAHOEHDE YEAR: 1974

STORM
JULIAN LENGTH
DAY (HRS)
139 4. 24
140 11. 97
141 10. 13
142 19. 94
143 9. 47
144 1. 96
146 S. 14
147 16. 56
148 9. 31
150 22. 59
158 26. 12
162 0. 23
165 27.12
167 13. 93
169 33. 53
171 26. 96
173 10. 59
176 16. 51
177 8 38
178 23. 67
130 19. 48
181 26. 86
184 4. 40
185 18. 98
183 8. 09
189 20.76
190 2222
193 24. 86
195 13. 94
196 14, 03
201 1. 95
202 25. 15
204 4 38
205 17. 09
Z11 1. 58
218 14. 35
220 & .70
224 26 22

TIME IMTERVAL (MIN) AND

ANT. MAXIMUM RAINFALL INTENSITIES
RAIN —-RUNDFF-- MOISTURE (IN/HR)
(IN) (IN) (%) (IN) S 10 195 30 &0
0.04 0. 00 0 0. 00 0.00 000 004 © 02 0 01
0.36 0.00 0 0O 04 Q.36 0,30 0,20 0O 14 O 10
0.62 0. .06 2 0. 40 0.60 042 0. .36 020 0 17
0.69 0.06 10 1. 02 024 Q.24 Q.76 042 O 24
0.332 0. 03 s 1. 71 0.3 0,20 0 .20 0O 14& O 09
0.02 0.00 O 2. 04 Q.00 0,90 Q. Q0 0 .00 O 00
012 0. 00 0 1. 67 0.24 0O 12 0 16 010 O 07
0.32 0. 00 0 1. 24 0460 034 Q.24 0,20 O 11
0.08 0.00 0 0. 24 .12 006 002 0 04 O 02
0.12 0. .00 0 0. &4 0.04 0,00 O Q) 0 02 0O 01
0.31 0 00 (o) 0. 00 0.12 012 Q.12 0068 © 05
0.02 0. 00 (4] 0. 31 0.00 .00 000 0 00 O 00
0.22 0.00 Q 0. 03 0.12 0,12 0. .03 004 O 05
0.06 0.00 0 0. 25 Q.00 0. 00 @ 00 O 00 0 0O
0.34 0 00 0 0. 29 0.24 012 014 0 12 0 10
0.90 0. .04 4 0. 41 0.42 0. 326 0.2 0 26 021
0.0 0. 00 (@) 1. 24 0.3 0.24 0.04 002 001
0. 09 0.00 0 0. 92 0.00 .06 004 0 02 O.01
0.30 0 00 0 0. 18 0.24 0.24 Q.20 020 0. 1%
0.47 0. 00 0 0 42 0.3 024 016 0 14 ¢ 11
0.29 Q.00 0 0. 24 0.24 012 0 02 0 04 G 04
0.23 0.00 0 1. 1S 012 012 0.0z 0 0& 003
0.04 0.00 0 Q. 52 000 0,00 0,00 0 0z O 01
0.15 0. 00 0 0. 94 0.19 006 002 004 0O OZ
0. 60 0. 00 0 O 1z 0.24 0. 24 0.24 0O 13 0O 14
1.91 0. .00 0 Q.78 0. 36 0.3 0.322 0 26 019
0.52 0. 00 0O 2. &4 0.Z24 0,18 9. 164 0O 10 0 Q%
0.20 0 .00 0 204 0.12 0. 1Z 0.03 002 0 05
Q.24 0. 00 0 0.732 0.24 0,12 O 1& 010 0 09
1. 20 0. 00 0O 0. 44 1.02 1. 08 OS82 O 70 0461
0.04 0 00 (9] 1. 20 Q.00 000 0. Q0 O 0z 0O 01
1.42 0. 00 0 0. 04 Q.42 0.30 Q32 0 2Z O 19
Q.09 0. 00 Q 1. 52 012 006 004 008 002
0,70 0.00 0O 1. 41 034 020 0,24 0O 18 O 12
0.06 0. .00 0 0. 00 000 000 O.05 002 O 0%
0.12 0,00 Q 0. 00 0.00 004 .04 O Q2 0 01
0.22 0.00 0 012 Q.34 0320 022 0O 12 012
0.42 0,00 Q 0. 23 Q. 346 030 0.0 0 1Y O 03

AVEG
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a. 04
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HAWAIT SITE: LAUFAHOEHDE YEAR: 19764
TIME INTERVAL (MIN) AND

STORM ANT. MAYIMUM RAINFALL ITNTEMZL1TLES
JULIAN LLENGTH RAIN ~-RUNOFF-- MOISTURE CIN/HR) ALY/ LHIRVE FERIDZTION CROF
DAY (HRS) (IN) (IN) (%) (IN) ] 10 15 30 L0 INT N IMDE Y CODE
225 4. 235 0.10 0.00 0 0.77 O0.00 0.0t 0O 12 0.0 0 04 L J 0 3 %y o )
226 3.47 0.14 0 00 0 0. 5% 0.3 0.30 020 01y 010 Q. On g 0 4
228 14. 13 0.21 0. 00 0 0. 73 0.24 0.24 O 16 .12 Q 0% 0. 0} 21 i 3
232 39.73 4.952 0. 34 7 0. 21 223 1.8 1 A0 V. 4Z Q. 32 0. 11 4/t 42 1
2338 2.77 0.07 0.00 0 0. 00 0.1Z2 006 Q.03 O 06 O O3 Q0 3 D 3 1
239 8.08 0.20 0. 00 0 0. 07 0. 460 0. 26 O.282 O 24 O 14 0. O w1 0 1
240 11. 19 3. 26 0. 467 21 0. 23 1.80 1.530 160 1 .34 1 07 0 3E hb 37 1
241 10.09 0.38 0.10 27 3. 54 0.42 0.42 0. 40 0.24 0O 14 0. 04 o' 0 1
243 0.77 0.09 0.00 0 3. 92 0.12 0.12 0.1Z 0.03 0O 00 012 o5 ] 1
245 2.45 0.13 0.00 0 3.94 0.29 0.1 0002 0.04 0O 0= 01 w4 0 1
2446 17.23 1.11 0.25 23 0. 23 0.72 072 0.4 0324 O 23 0. 04 Sk 2 1
247 7.18 0.21 0. 02 <@ 1. 24 0.4 0.42 0. 246 0O 20 O 12 0. 04 23 0 i
249 17.06 Q.09 0.00 0 1. 55 0. 24 0. 12 012 0O 02 0O 04 0. 01 Kb O 1
253 6.41 0.02 0. 00 ] 0. 09 0.00 000 003 0 04 0O 04 0. 01 v, 0 1
254 16.30 0.38 0.00 0 0.12 .42 0.4 0.40 0O .22 0. 20 0. O =4 0 1
256 2.63 0.04 0. 00 0 0.47 012 0. 06 004 0 .02 0 01 0. 01 i (] 1
2538 11.13 0.07 0. 00 4] 0. G1 0.12 0.0 O 02 Q.06 0 02 O O <7 0 1
261 4,70 0.21 0.00 0 0 11 Q.24 0.12 0. 16 0.08 0 06 Q. Q4 vl 0 1
270 16.44 0.41 0.00 0 0. QO 0.326 0.30 0.22 020 0. 1% O 0z e 0 1
272 0.97 0.17 0.00 0 0. 41 0.2 072 0.2 024 0. 00 Q.17 Pz ) ]
274 0.06 0.02 000 0 0 58 Q.16 0. 00 000 O 00 0 00 O, 3R R 0 1
279 18.98 0.55 0. 00 0 002 0.36 0.30 OIS Q282 0. 20 Q. O3 73 0 1
281 25.25 1.85 0.13 7 0. 55 1.68 1.26 1.00 0O 72 .51 0. 07 b7 = 1
283 39.12 1.8 0.00 0 2. 40 0.72 0.0 0. 453 0,730 0 23 0. 09 b 3 1
285 22.29 0.31 0.00 O 373 0.12 0.1z 0.12 0 10 0 0% 0. 01 =Y ) L
283 0.17 0.02 0.00 0 2.19 000 0.07 0.00 O 00 0. 00 0173 Y 0 i
289 18.95 1.27 0.03 b 0. 32 0.43 0.42 Q.40 9 40 O 32 0. 04 74 = 1
290 20.464 0.46 0,00 0 1. 60 0.26 0.346 0. 36 0.2 0 2t 0. O 21 0 1
292 0.05 0.02 0.00 0 1. 79 0.16 0.00 0.00 0600 0 00 0. 66 i 0 1
293 10.56 0.84 0. 09 11 1. 78 0,72 0.466 0.64 0.94 O 42 0,03 24 3 i
295 12. 67 1.88 0.33 18 1. 256 1.32 1.26 1.20 1 06 O 99 0 1% 75 14 1
298 17.06 0.34 0.00 0 2.74 0326 0.3 022 022 015 0. 02 ST 0 1
299 @84 0.23 0.900 0 222 0.9 0.42 Q.36 Q.22 0O 1% 0. 02 =) )] 1
300 30.83 1.38 0. 24 18 2. 45 0.72 0. A6 0,60 0O 42 O 33 0. 04 3 4 1
303 10.29 0.146 0. 00 0 1. 94 0.12 0. 06 0.02 006 005 0.0z o3 o 1
305 14.19 0.16 0. 00 0 1. 54 Q.12 006 0.0 OO0 0 OH 0 01 O] O 1
307 17.85 2.43 0.75 31 0. 322 0.9 0.9 0284 0O 76 043 0 14 /8 1z 1
310 32.81 0.90 0.11 13 2.59 0.84 0.72 0. 60 0. .46 ©. 3= 0. 02 =7 z 1
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HAWALII SITE: L ALIPAHDEHDE YEAR: 197&
TIME INTERVAL. (MINY) ML
STORM ANT. MAXIMUIM ROENFALL INTENZIVTED
JULTAN LENGTH  RAIN ——-RUNOFF—— MOLSTURE (IN/HR) Qv CLIRWE Rl nd o R
DAY (HRS) (IN)  (INY (%) (I 5 10 15 0 &0 I UK LS Y i
- (]

312 2.67 0.02 0 00 0 ERRC K Q.13 0 12 O o2 002 0 0 0o R " i
313 60. 24 12 26 4 038 a2 0. o 1.20 1.Q2 1. .00 O 246 0O J2 L T q: B8 1
317 0.37 0.03 0.00 0O 12 24 Q.00 0 00 G 00 000 O 00 O 0= Y 0 {
318 0.05 0.03 0. 00 0o 12 29 Q14 0,00 G 00 O 02 O Y 0. b4 e 0 i
321 24. 05 S5 .09 1.%96 21 Q04 O LD O &N O L&D Q5S4 0O a7 O 1% ] 1 1
322 10.96 0.15 0. 00 0 %14 0.24 012 9 .02 O O& G032 01 ] ¥ H
324 27. 16 0. 09 0. 00 0 525 000 O .00 O 00 O O 0 61 0, 00 e ) 1
325 12.97 0.99 0, 22 22 S 24 Q.24 0,72 O LH O 42 025 0. Q7 =7 2 {
327 92.35 0.30 0. 00 0 1. 23 024 O 12 O 1% 012 0O 0O 0.0 =7 i 1
231 10. 72 0.31 0. 00 O 0. 30 0.24 o 12 O 20 0O 164 011 0,03 =7 ] 1
332 15. 62 0.44 0. 00 () 0. 61 0. 24 024 0146 012 0O Q¥ Q.02 = a 1
334 9.320 0.0% 0 00 (V] 0. .74 0.12 0.0 Q.04 O 0 0O OF 0 01 I %) W
339 10. 07 0.24 0. 00 O Q.09 0 3 024 O 16 Q.14 0 02 ao0% =5 o ¢
341 12. 00 0.81 0. 00 0 0.3 0. 60 O 42 O 43 O 446 0O 205 004 71 o e
342 20.87 1.84 0 14 2 1. 14 O, %6 @ 90 QO 74 O.42 0O 24 0.0 L 0 e
345 10. 20 1. 00 0 24 24 264 024 G 73 072 Q. kA 0O AS 0. 1 =7 % 2
344 10. 67 0. 62 0. 13 19 3 &4 Q 94 Q.94 O R4 O 22 019 QL 0O D0y 1 3
350 1A 68 3.02 0 446 22 1. 42 Zoee 1,846 1.4&3 120 Q7Y O b= & s &
355 0.10 002 O 00 Q 302 0. 00 0. 00 O 00 O 00 O O 02 e 0 &
353 2.05 0.0% 0. 00 0 0.0z 0.12 0.0 004 004 0 O3 Q0% oy i &
359 14. 41 0.55 0. 00 0 0 02 0.3 Q.30 0.2 020 G 14 Q0% 7 ¢ i
361 14. 76 1. 90 0. 59 21 0. 60 072 0. 66 O A4 O 44 O 35 IR 22 & 3
363 .07 002 O 00 Q “ 051 .12 O 0& 0,04 O 0¥ O OZ 0 0Ol R 3] <
364 8.25 0.50 0. 09 19 2.94 Q.42 0.4 O 32L& G200 027 0. 10 e 2 i
3646 Q.09 0.02 0 00 0 2. 49 Q.24 000 O § 37 21 O Y

00 000 000 0. 27
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HAWALII SITE: LAUPAHOEHOE
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HAWALII SITE: LAUPAHOEHOE
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HAWAII SITE: LAUPAHOEHDE
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HAWALL SITE: LAIFAHDEHOE

STORM
JULIAN LENGTH
DAY (HRS)
341 1. 89
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HAWAII SITE: HONOKAA

STORM
JULIAN LENGTH
DAY (HRS)
49 17. 323
=13 3. 92
&4 11. 25
88 3.17
89 28. 08
o3 1. 33
95 18. 75
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HAWAI1 SITE: HONOKAA YEAR: 19732
TIME INTERVAL (MIN? AND

STORM ANT. MAXIMUM RAINFALL INTENSITIES
JULIAN LENGTH RAIN ——RUNOFF-- MOISTURE CINJHR) AVG CURVE EROSTON CROP
DAY (HRS) (IN) (IN) (%) (IN) 9 10 15 20 &0 INY N INDEX  CODE
51 15.75 3. 00 0. 11 4. 0. 00 1.20 1,20 1 20 0230 0 40 0. 21 51 1 4
S4 16,08 0.70 Q.06 10 3. 00 1.20 0. 60 0.40 ©O.20 0.10 0. 05 24 0 4
56 446.42 2.90 0.23 8. 3.70 1.20 1.20 120 030 0 350 0. V6 57 15 4
59 26092 1.30 0.11 . 3. 60 1.20 1,20 0.30 0 .40 0. 30 0. 05 76 2 4
62 4.08 0.20 0.0z 11. 1. 30 0.00 0.90 0.00 ©0.00 0 00 0. 05 b 0 4
635 6.58 1.10 0.00 0. 0. 20 0.00 0.60 0. 40 0 20 0. 20 0.17 &5 1 q
65 17. 67 2.20 0.00 0. 1. 30 1.20 1.20 0.80 0 .40 0 40 Q.12 4= S 4
74 21.67 1.30 0.00 0. 0. 00 0.00 0.00 0.00 000 0. 10 0. 04 L1 0 4
75 12. 42 1.90 0.00 0. 1. 30 2.40 1.80 1.20 0 .60 O 50 0. 15 =1 7 4
76 3.58 0.50 0. .00 0. 3.20 0.00 0.00 000 0O .20 010 0. 14 20 o 4
77 10.75 1.20 0.00 0. 3.70 0.00 0.40 0. .40 O .20 0. Z0 0. 11 L2 1 4
79 2.00 0.60 0.00 0. 4. 90 0.00 0.00 0 .40 0.20 0. 30 0. 30 77 0 q
81 27.50 0.30 0.00 0. 2 320 0.00 0.00 0.00 0.00 0.00 Q.01 =7 0 4
83 17.17 2.10 0.00 0. 0. 90 0.00 0.60 040 ©0O.40 ¢ 30 Q.12 a3 S 4
86 20.50 0.20 0.00 0. 2. 40 0.00 0.00 0.00 O .00 0.00 0.01 91 0 4
88 650 0.30 0.00 0. 2.30 0.00 0.00 0.00 0.00 0.00 0. 06 87 0 4
89 675 1.80 0.00 0. 0. 50 1.20 0.60 0.80 0. .40 0.40 0. 27 53 o 1
94 6.42 2.60 0.00 0. 1. 80 2.40 1.80 160 1.20 0. 90 0. 10 43 25 4
95 24. 67 0.20 0.00 0. 2. 60 0.00 0.00 0.00 0.00 0.00 0. 00 21 0 4
o7 23.17 0.80 0.00 0. 2. 80 0.00 0.00 000 0 .20 0. 10 0. 03 71 0 4
99 7.25 1.40 0.00 0. 3. 60 0.00 0.00 0.40 0. 20 0. 20 0.19 S 1 4
100 6$.92 0.30 0.00 0. 2. 40 0.00 0.00 0.00 0.00 .0 00 0. 04 37 0 4
117 2.67 0.20 0.00 0. 0. 00 0.00 0.00 0.00 0.00 0.00 0. 07 1 0 4
123 3.00 0.40 0.00 0. 0. 00 0.00 0.00 000 0.00 0. .00 0.13 23 0 4
132 29.25 0.20 0.00 0. 0. 00 0.00 0.00 0.00 Q.00 0 00 0. 00 1 0 4
134 2.75 0.40 0.00 0. 0. 20 0.00 000 0.00 0. 20 010 0.15 83 0 4
136 22. 67 0.70 0.00 0. 0. 60 Q.00 0.00 000 000 0O 10 003 74 0 4
138 16.58 1.00 0.00 0. 1. 20 Q.00 0.00 0.00 020 0. 10 0. 04 &7 0 4
172 39.33 0.30 0.00 0. 0. 00 0.00 0.00 000 000 0 00 0. 00 27 0 4
185 5.42 0.60 0.01 1. 0. 00 1.20 0.60 0.40 0.20 0.20 0 11 20 0 q
187 63.00 0.40 0.00 0. 0. 60 0.00 0.00 0.00 0.00 0.00 0. 00 33 4] 4
193 S.67 0.20 0.00 0. 0. 40 0.00 0.00 0.00 0.00 0. 00 0. 0A 21 0 4
195 22.75 0.40 0.00 0. 0. 20 0.00 0.00 0.00 0.00 0.90 Q. 02 thie] ] 4
220 1.42 0.30 0.01 4, 0. 00 1.20 1.20 0,80 0.40 0.20 1. 20 o1 0 4
241 S.75 0.20 0.032 11. 0. 00 0.00 0.00 0.00 0.00 0.10 011 o4 O 4
256 S.25 0.40 0.03 7. 0. 00 0.00 0.60 0.40 0. .20 0.10 0. 14 w0 Q 4
263 S5.08 0.20 0.04 13, 0. 00 0.00 0.00 0.00 0 20 010 Q. o2 27 () 4
272 92.25 0.70 0.0S 7. 0. 00 0.00 0.60 0. .40 0.20 0.20 0. 14 54 0 4
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HAWAL1 SITE: HONOKAA

STORM
JULIAN LENGTH
DAY (HRS)
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HAWAIT SITE: HONOKAA YEAR: 1974
TIME INTERVAL (MIN) AND

STORM ANT. MAXIMUM RALINFALL INTENSITIES
JULTAN LENGTH RAIN ——RUNOFF-- MOISTURE (IN/HR) AVG CLIRVE FROSTION O

DAY (HRS) (IN)Y (IN) (%) (IND S 10 15 30 &0 INT P INDEYX  CODE

4 8.25 1.10 0. .04 4, Q. 00 1.20 1,20 O .30 100 0O 50 0. 17 74 =2 4
18 625 1.30 0 04 2. Q. 00 1.20 0,60 0.40 .40 O 40 0 21 70 - 4
23 15.75 1.50 0.04 2 1. 30 2.0 1,20 1,20 0. .130 040 0. 09 bl < 4
30 2.90 Q.60 0 03 4, 0. 00 1.20 0. 60 040 O .40 0O z0 Q.07 25 1 4
21 3.00 0.320 0. 01 4. 0. &0 0.00 060 040 O 00 O 00 0. 10 w1 0 3
65 10.92 0.70 0.03 4 0. 00 1.20 0. 460 Q.40 040 QO 20 Q0% 22 i, 4
82 10.42 1. 10 W W Q. 00 Q.00 O &0 040 0O O O 20 0,11 £5 1 4
84 3.33 0.90 W 7] 1.10 Q.00 0.00 0.40 0.20 O 20 0. 27 &% O 4
129 12.25 1.30 W W 0. 00 1.20 0. 00 0.40 0.20 Q.20 0 11 &1 1 |
161 15.75 0.30 0.00 0. Q. 00 0.00 Q.00 0.00 0 00 0 00 0. 02 =7 O 1
174 25.82 0.20 0.00 0. Q. 00 0.00 0,00 .00 0 .00 0 00 Q.01 =27 0 1
187 15.92 0.60 0.00 0. 0. 00 1.20 0.60 0.40 0. .40 D, 20 0. On 77 1 1
241 652 0.80 0 00 0. 0. 00 000 0 &0 040 020 O 20 0. 14 71 0 1
242 26.17 0.50 0. 00 0. 0. 30 000 0,00 000 O 00 O 00 0. O 30 O 1
284 1.00 0.20 0.00 0. 0. 00 0.00 000 000 Q.00 O 10 0. 20 @1 0 P
291 0.32 0.20 0.00 0. 0. OO 0,00 000 000 Q00 O Q0 0. &1 2] QO s
292 0.30 0.80 0 00 0 0. 20 2.40 1.80 1.60 120 O 00 1. 40 71 & 2
293 0.58 0.40 0.00 0. 1. 00 1.20 0. 60 0.30 0 40 .00 Q. &9 a2z 1 =
299 15.50 3. 40 0.00 0. 0. 00 1.20 1.20 1.20 1.00 0 70 0, 22 &7 25 2
303 1.7 0.40 0.00 Q. 3. 40 Q.00 0.00 0.00 0.20 0. 10 0. 24 23 0 z
310 0.41 0.02 0. 00 Q. 0. 00 0.00 0. 00 0.00 0.00 0 00 Q. 07 P 0O el
312 375 0.028 0.00 0. 0. 03 .24 Q.24 0.20 000 0 OO0 0. 02 D6 O =
316 271 0.37 0.00 0. 0. 08 0.9 0.34 0.44 0 .26 O 18 0. .14 95 Q 2
3146 4 30 0.90 0.00 0. 0. 45 1.02 1.02 094 062 0. 45 0. 21 A9 4 i
317 1.87 0.04 0.00 0. 1. 35 0.17 0.00 0.048 O .00 0. 00 0, 02 w3 0 2
318 0.24 0.12 0. 00 0. 1. 21 0.60 0.47 0.00 0.00 0,00 Q. 43 5 0 2
318 0.15 0.02 0.00 0. 1. 42 Q.00 0.00 0 .00 0.00 O 00 0.17 s D z
318 3.53 0.17 0. .00 0. 1. 45 0.12 0,12 0.12 0.0 0.04 Q.05 ) O £
219 S.73 0.156 0.00 Q. 1. 462 Q.36 0.12 016 006 0 06 0,02 2 0 b
323 235 0.15 0.00 0. 0. 47 0.12 0. 12 0. 12 012 0. .09 0. 04 23 0 P
323 2.52 0.07 0.00 Q. 0. .21 0.0 000 012 O 04 ©O 0% 0. 03 Db 0 4
333 $.36 0.2 0, 00 0. 0. 00 Q.24 0,12 0.03 Q.12 0 Q7 0. 04 A O z
339 0.27 0.02 0. 00 0. 0. 00 0.00 0. 00 O .00 O 00 O OO Q, 0= s 0 2
341 1.40 Q.12 0.00 0. 0. 02 0.24 0,12 0,12 0. 04 0. 04 0. 08 24 0 £
343 3.16 0.17 0.00 0. 0. 14 0.72 0. 42 0. 40 Q. 20 0O 12 0. 05 »Z O o
3446 9.07 0.18 0.00 0. 0. 29 0.36 0.24 0.20 0.1Z2 0.04 Q. 04 Sz 0 P
347 1.51 0.13 0.00 0. 0. 35 0.24 0.24 0.24 0.12 0.04 0. 08 24 0 2
349 8842 0.55 0.00 0. 0. 32 0.60 0.30 022 0.20 0.15 0. 04 7% 0 2
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HAWAII SITE: HONOKAA
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HAWAII SITE: HONDKAA YEAR: 19795
TIME INTERVAL (MIN) AND
STORM ANT. MAXIMUM RAINFALL INTENSITIES

JULIAN LLENGTH RAIN ——RUNQFF-- MDISTURE CIN/HR)Y AVG CURVE EROSTION CROF
DAY (HRS) (IND (IND) (%) (IN) b 10 15 20 LO 1M N INDEX CODE
2 3.79 0.06 0.00 0. Q. 00 0.00 0068 004 Q02 O 01 0. 0z o7 O 2
3 1.58 0.22 0.00 0. 0. 06 .24 0.24 024 O 18 Q. 14 0.14 v ) 2
3 5.68 0.23 0.00 0, Q. 28 .42 0. 42 0. .3Z 0.20 0 1z Q. 04 0 Q 2
4 18. 26 2. 03 0. 00 0. 0. 51 1.02 0.72 0.72 0.54 0 45 011 49 & =z
4 19. 27 0.946 0. 00 Q. 2. 99 0.84 Q.66 0.5565 Q.40 0, 20 Q. 05 &S “ 2
& 5.01 0.12 0.00 0. 3,35 0.12 0.09 0.04 005 0O 04 0 0z w4 Q 2
& 52. 11 9.69 0. 11 1. 2. 67 1.22 1.80 1.5 1.14& 0. %7 019 21 =4 2
13 4. 37 0.21 0. 00 0. 0. 00 0.42 0.42 0. 32 0 20 0.0z 0. 04 21 ] 2
12 0.83 0.06 0.00 0. 0. 21 0.1z Q.12 0. .12 0.0 0O 0O 0. Oh o7 ) z
13 2.28 0.23 0. 00 Q. 0. 246 0.24 Q.13 0.20 014 0 1% 0. 0w @0 0 “
14 4.51 0.461 0.00 0. 0. 30 0.2 Q. 20 0O .76 0O .44 0. 30 0. 14 77 1 z
16 7.60 0,083 0. 00 0. 1. 11 0.00 0.0 004 0.04 0 0z 0. Q1 Qb 0 z
20 1.10 0,18 0. 00 0. Q. 02 0.3 0.2 ¢ 20 0 .12 0111 0.17 w2 0 2
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26 4. 34 0.323 0.00 Q. 0. 10 1 02 0.84 O 72 0. 44 023 0. 07 28 1 2
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30 8.18 0.25 0.00 0. 2. B 0. 12 0,05 Q.02 0O.0& O 04 Q, 0z e < Z
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64 14. 14 0.37 0. 00 Q. 0. 44 0364 0.2 0 20 0 .1: O 0w 0, 0% 24 0 =
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HAWALII SITE: HONOKAA

STORM
JULIAN LENGTH
DAY (HRS)
&5 1. 25
69 1. 60
70 0. 47
71 2.71
71 4. 90
72 11. 47
73 S. 89
77 0.75
77 13. 20
87 17. 29
92 0. 98
95 0. 74
104 2.79
106 3. 26
107 2.19
109 1. 77
109 2. 89
109 30. 38
111 S. 01
112 3. 68
113 1. 41
119 11. 94
121 0. 15
128 0. 27
132 0. 14
137 0. 83
133 1. 06
140 2. 14
148 0. 70
151 2. 21
1355 0.42
162 0. 63
163 1. 26
166 4. 66
169 4. 68
176 S. 36
177 0. 11
179 0. 456
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HAWAII SITE: HONOKAA

STORM
JULIAN LENGTH
oAy (HRS)
184 0.14
184 12. 65
188 7. 56
189 0. 51
189 1. 94
192 8. 74
194 14. 13
198 11. 79
203 0. 08
205 0. 66
207 1. 61
208 9. 85
211 0. 33
211 0. 47
212 2. 15
212 3. 91
212 2.11
213 2. 46
213 4. 56
216 6. 46
2z1 1. 63
222 0. 88
222 S. 1S5
223 3. 18
226 4.73
226 0. 35
227 1.18
227 1. 29
229 9. 14
230 17. 16
231 4. 09
232 0.17
235 0. 66
240 1. 60
241 7. 39
242 13. 56
250 3. 04
254 1. 05
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HAWAII SITE: HONOKAA

STORM
JULIAN LENGTH
DAY (HRS)
259 2. 61
259 4 25
263 2. 56
268 6. 99
270 0.13
274 0. 03
274 27.57
277 1. 89
281 14. 21
283 1. 24
288 1. 35
289 5. 22
289 2. 01
290 1. 08
Z91 7. 68
299 2.01
300 6. 00
307 9. 47
213 19. 24
315 7. 54
319 20. 27
325 321
328 13. 58
333 15. 91
334 11. 80
335 0.77
337 7. 40
338 14. 33
251 235
3462 0. 43
365 0. 59
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HAWAII SITE: HONOKAA

STORM
JULIAN LENGTH
DAY (HRS)
3 6. 33
4 8. 29
S 0.14
6 10. &4
8 2.24
12 2. 56
17 4, 01
20 1. 15
31 13. 45
37 7.92
38 0.14
39 0. 02
44 31.13
46 18. 00
48 4. 92
51 12. 43
o2 7. 26
53 20. 66
5S4 0. 43
57 1. 77
62 13. 39
53 9. 62
&4 S. 92
&6 27. 55
638 1. 80
69 S 71
70 13. 00
71 7. 69
76 7. 35
83 1. 27
84 17. 39
85 4. 47
87 4. 30
8y 25. 14
21 22. 77
o2 1.81
o4 6. 25
96 18. 79
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HAWAII SITE: HONOKAA

STORM
JULIAN LENGTH
DAY  (HRS)
100 1S. 99
108 1. 67
110 0. 00
111 18 21
113 8. 42
113 9. 91
114 1. 12
119 9. 89
120 7. 63
129 13.18
131 1. 42
132 13. 51
133 4. 45
134 1. 28
141 S. 95
142 S, 62
159  16. 86
165 0. 00
169 6. 06
169 13. 99
171 0. 30
177 g. 50
178  18. 06
180 20.78
182 7. 06
190  14. 40
194  27. 07
197 0.73
202 17. 49
205 17.36
217 S. 81
220 1. 92
225 2. 96
226 0. 19
232 10.98
234 0. 05
241 7. 88
243  15. 40
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HAWALI SITE: HONOKAA

DAY
244
247
243
252
261
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270
273
276
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281
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295
307
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311
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314
320
323
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327
321
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HAWAII SITE: HONOKAA

STORM
JULIAN LENGTH
DAY (HRS)
18 5. 93
Z1 3. 51
28 19.13
29 4, 95
33 11. 24
37 3. 62
S3 0. .12
S4 4. 47
57 20. 36
59 0.12
&0 18. 61
61 22. 40
&2 23. 33
43 22. 52
&4 20. 63
65 20. 91
&6 23. 55
70 20. 14
72 14. 50
73 18. 26
74 S. 24
76 22.58
78 8. 67
79 13. 68
80 6. 546
80 9. 446
81 28. 83
82 13. 13
87 S. 26
88 2. 28
92 3. 10
o3 4. 31
°4 9. 07
95 Z1. 00
o6 S. 47
96 39. 67
9 25. 44
101 0. 03
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HAWAII SITE: HONOKAA

STORM
JULIAN LLENGTH
172} 4 (HRS)
10S 4. 06
110 16. 46
111 8. 37
116 2.08
119 28. 21
123 0. 67
131 Q.13
142 4,29
143 6. 15
145 3. 10
143 11, 97
1350 6. .55
151 1. 57
155 & 79
156 4. 33
173 7. 24
174 6. 39
175 20. 86
179 8 14
180 8 21
181 4 72
185 8. 53
1846 8. 87
188 3. 60
182 9. 20
189 16. 61
190 2. 53
192 1.29
193 20. 21
194 11. 97
193 7. 00
198 8. 42
198 S. 07
199 5. 57
200 1. 24
201 11. 41
202 12. 63
205 2.77

POLOLOOCLO0C0000000O00000C0OO0000000NOOD0O

—=RUNOFF~- MOISTURE
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OC00C00000000000000000CO000N0000000000

00
04
00
00
18
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

(%)
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TIME INTERVAL
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S
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s
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. 00
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)
. 00
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.96
.24
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. 24
. 00
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.43

00
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. 24
. 35
. 00
. 24
.24
.35
.43
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. 00
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(MIN) AND

(IN/HR)
1S 20
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0.24 Q. 14
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HAWALIT SITE: HONOKAA YEAR: 1977
TIME INTERVAL (MIN) AND

STORM ANT. MAXIMUM RAINFALL INTENSITIES
JULIAN LENGTH RAIN —--RUNOFF-— MOISTURE (IN/HR) AVG CURVE ERDSION CROP
DAY (HRS) (IN) (IN) (%) C(IN) S 10 15 30 50 INT NO INDEX CODE
206 10.95 0.08 0.00 0. 0. 41 0.00 0.00 0.04 0.04 0 02 Q. 00 9& 0 =
208 S.77 0.32 0.00 1. 0. 16 Q.60 0.30 0.32 022 Q. 22 0. 08 =9 O i
209 4.45 0.06 0.00 0. 0. 48 0.00 0.00 0.04 0.0z 0.00 0., w7 0O )
212 19.10 0.20 0.00 0. 0. 38 0.43 0.24 0.20 0.14 O 02 0. 02 27 ) 2
213 20.10 0.29 0.00 0. 0. 68 0.24 0.18 0.20 0.10 0.05 0. 0t =57 Q 3
214 8.11 0.69 005 7. 0. 65 0.42 0.43 0.43 0.346 0. 18 Q. 09 84 1 3
216 9.92 0.72 0,03 4, 1. 28 0.84 0.72 0.63 0.60 0 49 0. 22 = 3 3
217 6.93 0.09 0.00 0. 2. 00 0.60 0.36 0.24 014 0. 00 0. 01 L O 3
218 14.83 1.68 0.04 3. 1. 79 1.03 1.02 0.80 0 .50 0. 36 0. 11 &3 ) I
223 12. 20 2.95 W W 1. 68 0.84 0.78 0.72 0.460 0 5= 0. 24 40 13 =
225 2.66 0.02 0.00 0. 2. 95 0.00 0.00 0.00 0.00 0.00 0. 00 99 0 3
225 3.96 0.06 0.00 0. 2.98 0.00 0.00 0.00 0.0Z2 0.02 0. 02 @7 0 =
z27 3.01 0.03 0.00 0. 304 0.12 0.06 004 0.02 0.01 0. 02 o2 0 ic)
231 0.05 0.06 0.00 0. 0. 05 0.21 0.00 0.00 0.00 0.00 1.12 ®7 0 3
233 5.82 0.06 0.00 0. 0. 06 0.00 0.00 0.00 0.00 0.00 0. 01 @7 ) I
234 22.43 0.31 0.00 0. 0. 11 0.24 0.18 0.14 0.16 0.11 0. 01 86 0 3
235 14. 61 0.29 0.00 0. 0. 43 0.84 0.42 0.20 0.14 0.10 0. 02 s7 0O 2
239 4.27 0.05 0.00 0. 0. &0 0.00 0.00 0.04 0.02 0.01 0. 01 e7 0 2
240 18.86 0.41 0.00 0. 0. 34 0.24 0.12 012 0.12 0. 10 0.02 23 (0] 2
241 1.01 0.11 0.00 0. 0. 47 0.84 0.47 0.00 0 .00 0O 09 0. 11 ] 0 2
242z 5.36 0.11 0.00 0. 0. 58 024 0.13 0.12 006 0.07 0. 02 95 0 3
247 S.64 0.09 0.00 0. 0. 11 0.24 0.12 0.03 0.04 0. .02 0. 02 b 0 3
249 614 0.08 0.00 0. 0. 09 0.24 0.12 0.03 0.04 0 0z 0. 01 L 0 3
253 8.467 0.15 0.00 Q. 0. 08 0.12 0.06 0.04 0.04 0 04 0. 02 3 0 3
266 13. 66 0.21 0.00 0. 0. 00 0.72 0.06 0.04 0 .02 0 01 0. 02 1 0 3
277 1.57 0.053 0.00 0. 0. 00 0.12 0,12 0.08 0.4 0 03 0. 02 L 0 2
279 4.03 0.05 0.00 0. 0. 05 0.00 0.00 0.00 0 .02 0 00 0. 01 o0 Q 2
283 S5.46 0.53 0.03 3. 0. 05 Q.84 0783 060 0.32 0 20 0. 15 84 1 3
290 17.71 1.11 0.10 2. 0. 00 .43 0.30 0.28 0.28 0 2& 0. 06 79 2 3
294 2.950 0.09 0.00 0. 1. 11 0.24 0. 12 0.16 0.10 0 01 0. 04 L] 0 ]
295 8.22 0.70 0.00 0. 1. 20 0.36 0.30 0.24 0O.1% 0.15 0. 05 74 0 3
296 10. 16 0.11 0.00 0. 0. 80 0.12 0.06 0.04 0.02 0.0z 0. 01 25 0 3
298 12.00 0.10 0.00 0. 0. 90 0.24 0.12 0.0 0.04 0O 02 0. 00 @5 0 3
300 2.03 0.06 0.00 0. 0. 91 0.12 0.05 0.04 0.02 0 03 0. 03 o7 o 2
301 3.97 0.08 0.00 0. 0. 28 0.12 0.06 0.04 006 004 0.0z wé 0 =
302 21.35 0.21 0.00 0. 0. 26 .24 029 020 004 0 09 0. 01 91 Q 3
303 3.30 0.13 0.00 0. 0. 47 0.2 030 020 010 003 0. 04 o4 Q =
306 24. 530 0.33 0.08 22 0. 42 0.24 024 0,16 0O 12 0 10 0. 02 ] Q =



69

HAWAI1 SITE: HONOKAA

STORM
JULIAN LENGTH
DAYy (HR3)
307 9.70
313 4.17
316 3. 48
318 3. 10
338 21. 47
343 13. 99
349 0.74
350 21. 67
395 11. 26
359 8. 67
365 0. 47
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HAWALII SITE: WAIALUA SUGAR YEAR: 1972
TIME INTERVAL (MIN) AND

STORM ANT. MAXIMUM RAINFALL INTENSITIES
JULIAN LENGTH RAIN ——RUNOFF-— MOISTURE (IN/HR) AVEG CURVE ERDZION CROF
DAY (HRS) (IN) (INY (%) (IND) 5 10 15 30 &0 INT NI INDEX C0ODE
48 15.42 1.20 0.01 0. 0. 00 1.20 Q0. 460 O.40 0,20 O 20 G, 07 &b 1 4
S3 3.92 1.10 0.05 S. 1. 20 3.60 240 240 1.60 .90 0. 57 75 15 4
S3 9.17 0.80 0.04 3. 1. 10 1.20 0.60 0O .40 0. .40 0.20 Q.10 33 2 4
S4 3.33 0.40 0.00 0. 1. 90 1.20 0.60 0,830 0.40 0 20 0. .12 232 Q 4
895 11. 67 0.50 0.00 0. 2. 30 0.00 1.20 QQ0 0 00 0.00 0. 04 20 0 4
62 19.58 1.80 0.00 0. Q. 00 1.20 0. &0 0.80 0.60 0 50 Q. 09 53 b 4
&6 3.17 0.20 0.00 0. 1. 80 000 0.00 000 0 .00 0O 00 0. 04 21 Q 4
32 6575 0.50 0.00 Q. 0. Q0 Q.00 Q00 0 .40 0.20 0 20 Q. 07 20 0 4
87 217 0.60 0.00 1. 0. 50 240 1.8 1 20 0.30 0 % Q. 20 22 3 4
88 .92 0.40 0.01 2. 0. 60 1.20 0. 60 0.30 0O 60 0. 30 0. 02 83 2 4
89 2.00 0.20 0.00 0. 1. 20 0.00 0.00 0.00 0.00 0. 00 Q.10 91 0 4
2 S5.08 0.20 0.00 0. 1. 40 0.00 0.00 0.00 000 0 OO Q. 04 21 Q 4
o8 18.42 1.10 0.02 1. 0. 00 1.20 0.60 0.40 0.40 0.20 0. 07 71 = 4
99 27.25 0.60 0.01 2. 1. 10 0.00 0.60 0.40 0. .20 0. .10 Q. 03 33 0 4
102 2.33 0.20 0.00 0. 1. 70 0.00 000 0.00 000 © 00 Q.02 o1 O 4
104 27.33 4.10 0. 35 2. 0. 80 3460 300 2.850 1.=20 1. 10 0. 1% S0 &5 4
104 12.75 0.20 0. 00 0. 4, 30 000 Q.00 000 000 0O 00 0. 02 a1 o 4
108 392 0.70 0.02 2. 4. 30 1.20 0. &0 0. 4C O .40 0. 320 0.1 50 2 4
117 14. 17 0.40 0. 00 0. 0. 00 Q.00 O.00 000 0O 00 0 00 0. 02 oz O 4
119 8.42 0.30 0. .00 0. Q. 40 0.00 0.00 0.00 0 00 0 00 Q. 04 =7 0 4
130 3.00 0.80 0.01 1. 0. 00 2.40 1.30 1.20 Q.60 0.50 0. 27 7S 3 4
143 39.08 0.40 0.00 0. 0. 00 000 O.00 000 O .00 0 00 0. 01 232 0 4
155 1.00 0.460 0.00 0. 0. 00 1.20 0.60 0.30 0.20 0. .50 Q.20 79 3 4
155 0.50 0.30 0.00 0. 0. 80 1.20 1.20 0.0 0.40 0.00 1. 76 83 Q 4
1795 84. 50 0.30 0.00 0, 0. 00 0.00 0.00 0.00 000 O 00 0. 00 27 0 4
189 33.58 0.30 0.00 0. 0. 00 0.00 0.00° 0,00 0 00 0 00 Q. 00 =27 0 4
1921 20.25 0.30 0.00 0. 0. 20 0.00 0.00 0.00 0.00 0. 00 Q. 01 27 4] 4
195 4 50 0.20 0.00 0. 0. 60 0.00 0,00 O 00 0 00 0 00 0. 04 @1 0 4
197 4. .42 1. 00 0. 00 0. 0. 50 240 1.80 1.20 0.80 0O 70 0. 24 70 b 4
215 11.50 0.20 0. 00 Q. 0. 00 0,00 0.00 0.00 0 00 0 00 Q. 02 1 0 4
222 650 0.30 0.00 0. 0. 00 0.00 0.00 O 00 0 .00 Q. 10 0. 05 a7 0O 1
223 9. 42 0.50 0.00 0. 0. 20 1.20 0.60 0.40 0 40 0O 20 0. 0% 20 1 1
230 38.92 0.40 0.00 0. 0. 00 0.00 9.00 0.00 0. .00 0 00 0. 01 33 0 1
233 20.92 0.90 0.00 0. 0. 40 0.00 0.00 040 0 40 0 30 0. 04 & 1 1
239 2.42 0.40 0.00 0. 0. 00 .00 0.00 0.00 0,00 0 10 0. 17 =23 Q 1
242 21.08 0.60 0O 00 0. 0. 40 0.00 0.00 0.00 0 20 0 10 Q. 02 77 0 1
247 19. 67 0.90 ©0.00 0, 0. &0 Q.00 000 O 00 0O 20 0O 10 Q.05 HY O 1
271 44. 08 0. 40 0©0.00 0. 0. 00 .00 Q00 O 00 O 00 O Q0 0. 00 a3z O 1



1L

HAWAII SITE: WAIALUA SUGAR
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HAWAII SITE: WATALUA SWUGAR

STORM
JULTIAN LENGTH
DAY (HRS)
6 8. 92
27 33. 83
32 18. 25
34 9. 92
29 12. 25
43 2. 67
S1 2. 25
55 16. 83
62 1. 67
64 10. 00
&5 32. 25
&9 11. 33
70 S. 75
71 14. 17
76 74. 33
g0 4. 17
84 28. 08
87 64, 358
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1146 14. 25
117 6. 00
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HAWAII SITE: WAIALUA SLGAR

STORM
JULIAN LENGTH
DAY (HRS)
195 2. 50
197 14. 30
214 33. 92
216 4. 83
217 14. 17
218 1S. 42
219 12. 25
221 15. 42
238 21. 58
240 28. 08
244 9. 00
247 14. 08
249 7. 92
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324 15. 08
331 19. 25
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HAWALII SITE: WAIALUA SUGAR YEAR: 1974
TIME INTERVAL (MIPM) (ND

STORM ANT. MAXIMUM RAIMFOLL. INTENSITIES
JULIAN LENGTH RAIN ——RUNOFF—— MOISTIURE (IN/HR) AVIG CHFVE FROESION CROE

pay (HRS) (IN) (IN) (%) (IN) 5 10 1% 30 L0 INY ] INDEY  Cong

53 642 0.50 0.00 O 0. 00 0.00 0.60 0.40 O 20 020 0. 07 =0 < 4
134 4. 67 0.70 0.00 1. 0. 00 1.20 0.60 0.40 0.20 0 30 Q15 77 0 4
135 7.50 1.00 0.02 2 0. 70 1.20 0.60 O.20 0.40 0. 30 013 73 z 4
136 0.83 0.40 0.00 2 1. 70 Z. 40 1.20 1.20 ©.&0 0 00 1. 50 ¥ 1 4
137 39.08 0.40 0.00 O 2. 10 Q.00 0.00 0 00 0.00 0. 00 0. 01 =% O 4
140 1.58 0.30 0.00 1. 1. 80 1.20 0.0 0.40 0.20 0 00 0O 21 =L 0 4
155 S.17 0.0 0.00 O 0. Q0 1.20 Q.60 0.40 0.00 0O .00 012 7 0 4
159 3.92 0.20 0.00 O 0. 0 0.00 0.00 0,00 000 0 00 0. 05 21 Q g
160 9.75 0.30 0.00 O 0. 20 0.00 0.00 0.00 000 0 00 0. 02 =7 4] 4
165 2.92 0.20 0.00 0. 0.30 0.00 0.00 .00 0.00 0 00 0. Ok a1 O 4
169 4,75 0.80 0.01 1. 0. 20 1.20 1.20 1.20 0.&0 ©. 30 017 75 = 4
172 21.S8 0.40 0.00 O. 0. 80 0.00 0.00 0O.00 0.00 0.00 0O 02 o 0 4
174 7.17 0.30 0.00 O 1. 20 0.00 0.00 0.00 0.00 0,00 0. 04 =7 0 A
177 10.00 0.30 0.00 O 0. 70 0.00 0.00 ©0.00 0.00 0 00 .03 57 Q 4
177 S7.08 0.30 0.00 O 1. 00 0.00 0.00 0,00 0. .00 0 QO .01 =7 O #
192 12.08 0.30 0.00 O 0. 00 0.00 0.00 0. .00 O 00 0 00 0. 0% =7 0 4
193 84.50 1.10 0.00 O 0. 30 0.00 000 .0.00 0.00 0 00 0. 01 L5 y) 4
197 8.67 0.40 0.00 O 1. 40 1.20 ©.00 0,00 0 00 0. 00 0. 05 23 a) 4
198 867 400 0.0 2 1. S0 2. 40 2. .40 740 1. 80 1. 20 0. 52 40 & 4
200 8.00 0.30 0.00 O 4. 40 0.00 0.00 000 0 00 0 00 0. 04 =7 o 4
201 9.33 0.70 O0.00 1. 4. 70 1.20 1.20 0.80 0.60 0 40 .07 77 o 4
223 28.33 0.80 0.00 O 0. 00 0.00 0.00 .00 0 00 0 00 Q. 03 71 0 4
227 11.08 0.20 0.00 O. 0. 80 0.00 0.00 0.00 0. .00 0.D0 0 0% “1 0 4
230 6.83 0.20 0.00 O 0. 20 0.00 0.00 0.00 000 0 00 0. 0= 3| s 4
245 0.92 0.70 0.00 O 0. 00 1.20 1.20 0.20 0. .30 0.00 0. 746 77 4 4
z47 1.25 0.40 0.00 O 0. 70 1.20 0.60 0.40 0. .40 0.20 0, 32 2 0 4
252 0.75 0.80 0.01 1. 0. 40 2.40 1.80 1.40 1.40 0.00 1. &0 77 9 4
255 0.83 0.30 0.00 O 0. 80 0.00 0.60 O.40 0.20 Q.00 O 3 27 Q 4
262 1.42 0.90 0.01 1. 0. 00 1.20 1.20 1.20 1.00 O 70 0. &3 72 7 4
263 0.92 0.20 0.00 1. 0. 90 0.00 0.00 ©0.00 0.20 0.00 0. 61 <y 0 4
276 1.67 0.50 0.00 O 0. 00 0.00 ©0.00 0. .40 0 20 0 20 0. 30 20 s} 4
279 S52.23 0.40 0.00 O 0. 50 0.00 0.00 0.00 0. .00 0O 00 0. 00 e 0 4
286 0.08 0.20 0.00 O 0. 40 1.20 0.00 0.00 0.00 0 00 2. 90 =3 0 4
288 0.42 0.20 0.00 O 0. 20 0.00 0.00 0.00 0Q.00 0 00 0. 42 21 0 q
291 11.08 1.10 0.00 O 0. 40 0.00 0.40 0.40 0.40 Q. 20 Q.09 &7 2 A
293 3.33 0.60 0. .01 2. 1. 30 1.20 0.40 040 ©.40 0. 20 0. 13 =3l 0 4
300 23.33 1.30 0.00 1. 0. 00 0.00 0.00 0.40 0. .20 0. 20 0, O& £5 1 1
303 24.67 0.30 0.00 0 1. 30 0.00 0.00 000 000 O 00 0.0 37 0 1
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HAWAIIL SITE: WAIALUA SHGAR

STORM
JULIAN LENGTH
DAy (HRS)
319 0. 67
319 15. 33
324 11. 83
324 15. 58
323 5.9
360 &. 82
361 4 71
362 1. 50
365 10. 41

RAIN ——RUNOFF—— MOISTURE

C(IN)

CeOoOorNORO

30
80
S0
10
30
o1
1S
03
27

(

cooo00

I
W
]
W
17
30
Q0
0ot

Qo0
02

(%)
W

2:

VOoOWOWNES

A

(

copoNONOO

YEAR:
NT.

In)
00
30
10
20
60
00
01

14
1%

1974

TIME INTERVAL (MIN) AND
MAXIMUM RAINFALL INTENSITIES

S
. 20
.20
. 20
20
. 20
.00
36

. 00

<
o
o

cooorroro

10
00
20
&0
20
20
00
24
00
24

(IN/HR)
15
0.00 0.
Q.30 0.
0. 40 O
0.30 0
1.20 1,
Q.00 Q.
Q.16 0O
Q.00 0O,
0.20 0

30

QG
A0
20
40
00
Qo
1z
QQ
. 14

0.
Q.
0.
0.
0.
0.
Q.
Q.
0.

&0

0o
40
10
30
20
Q0
07
Q0
0w

AV
INT

Q.
0
0
0.
Q.
0.
0.
0.
0.

45
11
04
14
@2
(a14]
0%
02
03

CURVE

N
=7
=7
20
Y
w4
o
3
e

24

ERZZ1ON CRIOF

INDEX
Qo
7
O
/
11
0
0
)
8

CODE
1

e e e b e



9¢

HAWAI1 SITE: WAIALUA SUGAR YEAR: 1975

STORM

JULIAN ILENGTH

DAY

165

168
175
177
178
179
180
182
182
188
188
189

(HRS)
19. 83
& 43
0. 09
6. 55
15. 14
18. 89
23. 95
13. 41
4, 92
12. 34
18. 32
24. 50
S. 77
29. 85
23. 1S
48
o7
04
47
62
58
68
438
60
31
71
17
09
19
. 40
.19
. 84
09
17
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09
438
18

N
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wWoaAN®O

TIME INTERVAL (MIN) AND

ANT. MAXIMUM RAINFALL INTENSITIES
RAIN —~RUNOFF—— MOISTURE (IN/HR)
(INY  (IN) () (IN) S 10 15 20 60
0.70 0.22 31, 0. 00 1.32 0.90 0.4 O 44 0O 26
0.11 0.00 0. 0.70 0.00 0.00 0.0 Q04 0 0z
0.04 0. .00 0. 0. 81 0.31 0.00 0.00 0.00 0 00
0.24 0.00 0. 0. 284 0.24 0.18 0.12 0,0z 0. .04
0.23 0.00 0. 1. 08 0.36 0.18 0.20 0.12 0.09
0.56 0.17 30 1. 31 0.60 0.36 0.36 0.30 0. 15
0.64 0.18 29 1. 88 0.42 0.346 0.22 0. .13 0.15
0.55 0.19 35 2.52 0.60 0.4z 0.36 0.24 0 13
0.06 0.00 0. 222 0.00 0.046 0.04 0.0z 001
0.70 0.23 33 1. 81 0.60 0.60 0.44 0. .34 0. 30
2.3 0.97 a4z 1. 95 1.20 1.20 0.82 0.72 0.4z
200 0.38 19 0. 00 0.72 0.43 0.40 0.3z 0.27
0.14 0.00 0. 2. 00 1.00 Q.04 0.02 0.01 0. .01
2.29 0.79 35 0. 14 276 2.34 208 1.98 0 91
5.00 2 .82 564 2. 43 2.40 1.62 1.44 1.28 0. 98
0.12 0.0z 17. 7.43 0.36 0.30 0.20 0.10 0. 04
0.78 0.24 20 7. 55 1.32 1.26 112 0. .&& 0O.5v
0.17 0.00 0. e 19 0.24 012 002 010 0 02
0.02 0.00 0. 6. 07 0.00 0.00 0.00 0.00 0.00
0.03 0.00 0. 0. 00 0.00 0.00 0.00 O 00 0. 00
0.02 0. .00 0. 0. 00 0.00 0.00 0. 04 0.02 0.00
0.03 0.00 0. Q.03 0.00 0.00 0.00 0,00 0. 00
0.18 0.00 0. 0. 03 0.24 0.12 0.12 0.06 0.04
0.04 0.00 0. 0. 20 0.00 0.00 0.00 0.00 0 00
0.17 0.00 0. 0. 24 0.24 0.12 0.02 0.04 0.03
0.06 0.00 0. 0. 40 0.00 0.12 0.0% 0 .04 0. 0Z
0.07 0.00 0. 0. 4S5 Q.04 0.00 0.00 0. .02 0. .02
0.14 0.00 0. 0.31 0.00 0.18 0.12 0.06 0. 03
0.03 0.00 0. 0. 00 0.00 0.00 0.00 0.00 0 00
0.05 0. 00 0. 0. 03 0.00 0.00 0.00 002 0 01
0.06 0.00 0. 0. 03 0.00 0.00 0.00 0.00 0. .00
0.15 0.00 0. 0. 15 0.24 0.12 0.146 0.10 0.07
0.05 0.00 0. 0. 30 0.00 Q.00 0.00 0 .04 0 02
0.14 0.00 0. 0. 32 012 0.06 004 0.02 003
0.05 0. .00 0. 0. .41 0.00 0.00 0.00 0.04 0 03
0.06 0.00 0. 0. 00 0.12 0.06 0.04 0.04 0 01
0.29 0.00 0. 0. 06 0.2 0.18 0.12 0.10 0. .03
0.06 0.00 0. 0. 35 0.11 0.00 0.00 0,00 0 01
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DRGBAAARR

o e Ne]
-

o
<
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01

. 00

Q0
QQ
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0z
0z
0z
04

.02

NO

<

RLE xR G

LI S N N

3
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R )
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&

QNG
ANONNORENRNORN GO0 SRR OO = DN

O N

L]

RCCRRY IRy By IRY S Y

LD L0 N G0
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NN N

8

IMDEX
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LL

HaWAII SITE: WAIALUA SUGAR

STORM
JULIAN LENGTH
DAY  (HRS)
190 11,39
191 1S5, 92
192  17.93
193 2.07
194  14.21
198 4.77
198 1S 29
199  1S. 34
200 2. 41
205 3. 02
212 2.85
215 S.90
220 2 34
221 18.25
223 2.90
226  20.18
229  10.89
231 33
232 6.99
233 1. 86
238  3.81
235  9.40
239  4.55
24) 9. 23
241 12 39
251 6. 87
251 4. 29
254 1. 99
259  9.09
262 0. 69
266  4.22
273 4. 21
289 1. 42
290 21.24
291 13 86
292 11.51
297  0.27
298 2,75

RAIN ——RUNOFF-— MOISTURE

(IN)
0. 03
09
29
07
31
03
55
62
06
05
13
03
o4
12
08
19
1¢
36
0oz
]
04
04
03
03
146
05
04
05
12
04
0oz
10
05
25
21
27
04
03

COMOO000000000000O0000000000000000000

(IN)

000N CO000000000000000000NO000000000000

00
00
00
00
00
00
00
00
00
oQ
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
o0
00
00
00
00
00
00
12
00
00

L)

00r 0000000000000 0000000000000 00PO0D000D

YEAR:

ANT.

(

o000 0000

OrOOCOO00000D0000000000000000

I

N

38
55
S7

44
10
o2
04
00

03
05
12
04
00
00
05
29
50
97
04

197¢

QONODO000C0000ICOO0O0O#00000OO02000000200

{
]

TIME 1NTERVAL (MIN) AND
MAXIMUM RAIMFALL INTENSITIES

5

00
24
60
12
26
00
4g
36
00
00
24
Q0
04
1z
00
12
12
44
00
00
00
00
00
00
24
00
24
00
1z
05
00
12
12
12
24
04
1z

Qo0

COCCOCO00000000C000000000000

10

00
12
42
04
30
00
34
36
12
Q0
12
00
Q0
(079
o0
046
12
b4 -]
Q0
00
00
00
(¢13)
Q0
12
(313]
QO
04
Q&

.00
.00
.12
.1
.12
2012
L BS
. 0b
. 00

(IN/HR)
15
Q.00 O
0.0 0O
Q.28 O
0.04 O
Q.24 Q.
0.00 O
0.32 0
0.24 0
0.028 0.
0.00 O
0.12 0O
0.00 O
0.00 0©
0.04 0
Q.00 0O
0.04 O
0.1z 0
0.76 0
0. 00 qQ
0.00 qQ
0. 00 Q.
0.00 O
0.00 O
0. 00 O
012 0O
0.00 0O
0.00 O
004 O
Q.02 O
0.00 ©
000 O
002 O
Q.00 ©
0. 12 O
Q.02 0
1. 76 1
Q.04 0
.04 O

30

. 00
.06
14
.02
e
.00
.22
.16
0%
.02
.10
. 00
. Q0
.0z
.04
.06
.02
.42
00
00
Q0
00
0o
0
06
00
OO0
Oz
.04
. Q0
.00
. 06
.04
(a7
.04
24
00
.04

CoO0COCCOeCO00e00R

60
00
(03]
07
01
14
00
15
10
L]
01
0os
(a]¥]
01
0z
03z
04
.08
.20
. 00
. 00
. 00
. QO
.00
. Q0
.05
.01
. Q0
. 01
.02
. Q0
.00
.05
. 01
.03

005

. BT
. 00
L0z

AVEG
INT

Q.
Q.
0

0

Q.
0.
Q.
Q.
0.
Q.
.
Q.
Q.
0.
(AR
0.
0.
0.
0.
Q.
Q.
0.
0.
0.
0.
0.
0.
Q.
.
Q.
0.
Q,
Q.
Q.

Q

(43
0.
0.

00
0t
0z
0=
0z
01
04
05
(O
oz
0S5
Q0
0z
(819
03
(¢ 1))
Iz
11
Q0
02
(31
Q0
00
00
01
00
Q0
03
01
05
01
0z
(e
01
L))
20
1.3

[ )¢

v
)
3
29
20
3]
s
b

INDEX
O
O
0
(0]
0
8]
O
O
0
0
0
(8]
0
0
0
O

21

(4]

CURVE ERDSEION CROP

Ccopk

DO OO SO S I P I ZXHE D O I B O B0 SO VP B ON CLJ QM A VAL I DR A AU XS DU SN SN SR (T (N (N SO G Sl QU
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HAWAII SITE: WAIALUA SUGAR

STORM
JULIAN LENGTH
DAY (HRS)
299 12. 04
301 5. 83
307 14. 24
308 3. 40
309 3. 90
309 2.23
310 11. 88
311 7. 95
312 17. 09
313 11. 56
314 8. 39
315 19. 75
316 0. 48
320 4. 53
323 S. 23
324 0. 02
325 13. 18
327 6. Q0
328 12. 33
328 33. 33
330 2. 80
330 30. 22
335 0. 26
336 7.35
338 11. 87
342 9. 33
344 19. 98
351 14. 87

RAIN ——RUNDFF-- MOISTURE

(IN)

ONOOOOWOUrODOO00000000000000D0

11
03
13
04
05
06
06
34
38
33
05
26
0oz
04
03
04
10
76
51
39
12
78
06
21
12
53
935
08

(IN)

OO0 00O MOr 000000000000 0000000

00
00
00
00
00
00
00
00

00

%)

NOOOOOOO 0000000000

A

(

NOQOOOWNNNOOOOOO =~ 0000DC 0000

YEAR:
NT.

IN)
12
22
00
13
16
21
27
34
&7
4c]
22
23
36
28
04
07
14
20
o4
432
24
28
0
04
27
12
52
93

1975

OCWODOONON-OOOD0D0000D0OT0000

TIME INTERVAL
MAXIMUM RAINFALL INTENSITIES

S

24
00
34
00
00
12
00
a6
12
60
00
12
00
00
00
14
12
24
63
28
60
76
17
4g
12
o8
00
(413}

10
0 1z
. QO
24
Q0
00
04
00
12
12
43
00
12
8 1)
00
00
00
Q4
73
23
04
2¢&
74
12
34
(b7
24
22

0o

-~
K=

CNOCO2O0ORNPOQOCO0CC00CD0O00000C0

(MIN) AND
(IN/HR)

15 20 &0
0.08 004 O 04
0.00 ©.00 Q. 00
0.1 002 0 04
0.00 000 0 00
Q.00 000 0 00
0.0 004 O 02
0.00 ¢ 00 0 01
0.12 0 .10 0 97
0.16 .03 O 09
Q.22 020 0.14
0.04 004 0 OZ
0. 08 0. 04 0. 04
0.00 © 00 O 00
0 00 0O 02 0 01
0.00 0O .00 0 00
0.00 000 0 00
0.04 0.0z 0. 01
Q.76 Q.60 0. .29
1.22 0.68 0 .45
1. 76 1.5 1032
0.32 0.1 0.10
1.3 0. .72 0 59
0. 14 O 00 0 00
0.346 012 0. 09
0.03 0.06 0 03
0.8 0.3& 0. 24
1.76 1.34 0. 74
0.00 0 .00 0 02

AVG
INT

. Q0
201
.00
Q.
2.0
03
.01
.04
.02
.03
. DO
.01
. 05
.01
.01
. 10
. 00
. 3%

01

14
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25
04
01
o7

17
01

ND)
75
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94

o=

GO N R NN

e B a2 T Y

RPN N NG T N
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HAWAII SITE: WAIALUA SUGAR YEAR: 19764
TIME INTERVAL (MIN) AND

STORM ANT. MAXIMUM RAINFALL INTENSITIES
JULIAN LENGTH RAIN ——RUNOFF-- MOISTURE CIN/HR) AVG  CURVE FROSION CROF
DAY  (HRS) C(IN) (IN) (%)  (IN) S 10 15 20 40 INT NO  INDEX CODE

1 0.06 0.04 0.00 ©O. 0.00 0.22 0.00 0.00 0.00 0.00 0 65 93 0 3
1 12.42 0.05 0.00 0.  0.04 0.00 0.00 0.00 0.00 0.00 0 00 o7 ) 3
2 875 0.23 0.00 3.  0.09 0.4 0.30 0.2Z4 0.14 0.03 0.03 93 0 )
3 0.05 0.03 0.00 O 0.32 0.25 0.00 0.00 0.00 0.00 0.62 93 ) 3
6 0.86 0.04 0.00 O  0.35 0.00 0.00 0.04 0.0Z 0.00 0.05 95 0 3
& 11.20 0.17 0.00 O. 0.30 0.12 0.064 0.04 0.04 0.03 0.02 92 0 )
9 10.28 0.10 0.00 O. 0.21 0.24 0.12 0.08 0.04 0.0z 0.01 25 0 3
15 11.72 0.18 0.00 0. 0.00 0.3 0.12 0.12 0.06 0.02 0.02 92 0 2
17 8.02 0.08 0.00 0. 0.18 0.12 0.064 0.08 0.04 0.0z 0.01 9% ) 3
20 3.53 0.02 0.00 0.  0.26 0.00 0.00 0.00 0.00 0.00 0.00 o 0 <
20 15.57 1.46 0.17 12.  0.00 1.08 1.02 1.00 0.74 0.46 0.10 74 3 3
33 9.5 0.10 0.00 0. 1. 46 0.26 0.12 0.1Z 0.06 0.06 0.06 95 0 3
2 20.69 3.57 0.8 24,  0.10 252 2.04 1.72 1.44 1.18 0. 18 &b 4z <
3 19.26 2.51 0.56 22 3.67 1.22 0.96 0.44 0.52 0.47 015 7% o e
45 16,54 0.16 0.00 0.  0.00 0.3 0.18 0.12 0.06 0.03 0 01 o3 0 3
45 1667 0.49 0.06 12 0.14 0.43 0. 42 0.28 0.14 0. 10 0,03 91 5) o
46 25.43 0.31 0.03 9. 0. 65 0.12 0.12Z 0.03 0.08 0.06 0. 01 93 0 3
as 6.84 0.04 0.00 0. 0.96 0.12 0.00 0.00 0.00 0. .00 0.00 95 ) 3
49 10.03 0.30 0.00 1. 1. 00 0.24 0.18 0.20 0.12 0.07 0.03 90 0 3
St 1279 0.15 0.00 0. 0. .65 0.18 0.06 0.04 0.04 0.03 0. 0t 23 0 2
52 21.58 0.91 0.05 & 0.49 0.3 0.30 0.24 0.24 0.17 0. 04 20 1 3
S4 13.79 0.55 0.05 9. 1.36 0.72 0.54 0.40 0.26 0.21 0.05 88 ) 3
59 3.84 0.15 0.00 0.  0.55 0.3 0.30 0.20 0.10 0.05 0.04 93 ) 3
61 13.09 1.22 0.12 10. 0. 15 1.08 1.08 1.04 0.92 0.65 0.09 75 @ 4
44 2618 0.25 0.00 O. 1. 37 0.24 0.12 0.12 0.08 0.06 0 01 a9 ) A
67 21.10 0.14 0.00 0.  0.25 0.12 0.06 0.04 0.04 0.0z ©0.00 94 0 4
68 22.33 0.09 0.00 O. 0.39 0.00 0.06 0.04 0.02 0.01L 0.00 96 0 a
69 10.21 0.75 0.05 4. 0. 48 0.72 0.72 0.62 0.54 0.3 0,07 23 2 a
&9 10.81 0.44 0.00 1. 0.98 0.24 0.12 0.1Z 0.08 0.07 0. 04 54 O A
73 21.02Z 0.07 0.00 O 1. 29 0.24 0.12 0.03 0.04 0.0Z 0. 00 o7 0 4
77 5.93 0.10 0.00 O. 0.07 0.42 0.24 0.16 0.08 0.06 0.02 P 0 a
77 15.01 0.71 0.02 3.  0.17 0.72 0.43 0.40 0.22 0.146 005 81 0 1
78 820 0.25 0.02 7. 0.88 0.36 0.30 0.28 0.20 012 0 02 94 0 4
80 12.12 0.12 0.00 O 1. 05 0.00 0.06 0.04 0.02 0.05 0 01 24 0 4
81 19.62 0.25 0.00 O 1.17 0.2 0.18 0.12 0.08 0.04 0 01 g9 ) 4
82 21.79 0.19 0.00 O. 1. 42 0.11 0.06 0.04 0.06 0.05 0. 00 91 0 4
83 10.64 0.48 0.04 9  0.80 0.24 0.24 0.20 0.14 0.10 0 05 ay ) 4
84 12.18 0.31 0.00 O 1. 03 0.24 0.12 0.03 0. 0.04 0. 03 a7 ) 4

(825
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HAWAII SITE: WAIALUA SUGAR

STORM
JULIAN LENGTH
DAY  (HRS)
85 22 .39
87 18.87
89  14. 29
90  20.92
91  19. 16
92  16.53
93  15.21
94 6. 71
96 8. 06
97  21.83
98 25 74
100 16. 22
101 S. 70
102 3. 85
107  13. 79
108 15 44
109 7. 07
110 11.92
111 13 26
112 12. 39
113 16. 08
114 10.7S
117 0. 44
118 9.32
119  24. 06
120 4,22
122 0. 04
125  10. 63
130 8. 36
132 15. 00
137 5. 21
138 19. 62
139 12.86
140 22.75
142 4. 43
142 8. 53
143 10. 21
146 0. 75

RAIN ——RUNOFF-- MOISTURE

(I

=

CO0L 0000000000000 00OPOO00O"0O0O0000O"0O0

N)
74
12
18
08
50
b4
Sé6
04
0S
16
31
17
04
06
70
12
07
07
21
79
36
as
06
12
a6
12
04
16
22
40
14
12
25

19

Sz’

19
28
12

(IN)

O 000000 0000000000000 000000000000000000

oS
00
00
13
05
09
04
Qo0
00
00
04
00
00
00
03

11

00
00
00
04
0z
05
00
Q0
12
00

. 00

00
00
00
00
00
00
00
00
00
00
00

(%)
7.
0.

12.

OWONDOOOOODODWOONENOOOORODOOWOOO:!

YEAR:
ANT

(I
. 34
.72
.18
)]
39
89
40
94
74
29
21
57
&9
&8
04
70
232
29
26
17
26
S0
&0
27
&2
&4
76
16
14
22
40
=4
2&
o0
69
08

26

#HrOO00D0000H OO HEFNNR P OO RO R NN R e

=
-
)

1976

TIME INTERVAL (MIN) AND

MAXIMUM RAINFALL INTENZITIES

b}
.96
1z
.24
. 44
. 24
. 60
. 84
.00
.00
4
346
12
Q0
00
35
20
00
00
24
4<
24
43
24
12
&0

26
24
12
24
12
00
24
.24
7
24
24

<>

CODOOCO0DO000000OHRD 0000000 OOR00D

l-.I
-

eocoo

24

COCO0O0DORCCC

10

. &0
.04
.1z
.26
.4z
R ]
.72
00
. 00
. 24
.36
.04
.00
. 00
.30
.14
. 00
. 00
.12
. 34
.18
.36

06
43
13
00
13
06
24
.12
. 00
12
12
A~
.1z
.18

-]

3.

({IN/HR)

15 30
Q.44 0. 22
0.04 0O 02
0,08 0. 04
0. 24 0 42
0. 40 0. 30
0.3 0.20
0. 64 0. 22
0. 00 0O 00
0.00 Q. 00
0.20 0.10
0. .36 028
0.03 0.04
0.00 0.700
Q.00 0.02
0. 28 0. 24
Q. .9z 0 70
0.00 0.02
0.00 0. 00
Q.08 0. 04
0 .32z 020
0.20 0.14
0 .32 0, 18
0.12 Q.00
0.04 0.04
0.36 0 22
0.12 0.0=2
Q.00 0. 00
0.16 0.04
0.03 0,04
0. 16 0.14
0.08 0.04
0.04 0,04
0. .12 0.03
0.03 0.04
Q.60 Q0.3
Q.08 0,04
0.16 0,10
Q.20 0. 14

Q.
0.
0.
0. 2
0.
0.
0.
0.
0.

O

0.
Q.

Q.
0.

00
02
12
Of
00

.01
. 04
.1
.04
.02
. 04
.02

e

Rt
.03
.08
. 00

AV
I3

0
0.

0

0.
Q.
Q.

O

Q.
.01
Q.
L 0E
0
.07
Q.
0,
0.
.06
0.
0.
0,
0.
O,
0.
1.
0.
Q.
0.
0,
0.

Q

Q.

O

0
0,

0.
0.
0.

0.

0=
O
01
(83
a3
a4
04
01
01
Q0

0%
00
(97

01
01
0z

Oz
04
1z
01
b
05
0%
01
0z
0z
05
01
02
0
12
0z
(3¢

14

CURVE ERDOSTION CROF

NS
54
94
92

=1

&
S

L 0o

QLG D WG g
:
S

R IR I B R R A
Rl VRN RO L

RS Iy I Y]

&

Wi & PN )=

QR R

INDEX
1

0

(0

(0

5}
)
O

(4}

a
)
O
)

LODE.
4
4
4
4
4
4
pil
4
4
4

B N N X

& b EDDEDIBRIEN S
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HAWAII SITE: WAIALUA SUGAR

STORM
JULIAN LENGTH
DAY  (HRS)
147  5.10
147 6.93
149 12.50
150  9.22
155  4.28
156  S.12
161 4.26
161 14,39
166  27.20
168  7.95
169 17.17
170 12.70
173 4.S6
174  S.35
178 16. 94
182 4,82
183  24. 32
185  17.00
186  0.29
191 0.17
192 4.28
193  3.86
197 2. 53
199 3. 44
200  7.04
200 S5.80
201 1946
203  18. 07
204 6.58
205 0. .98
206 1399
208 9.99
210 23 25
219 1263
221 7.23
224  10. 47
225 2873
229 1814

RAIN ——-RUNOFF—— MOISTURE

(IN)

0000 OO0 P00000 0000000000000 DO0000000000

07
13
10
25
12
10
05
24
21
24
07
32
09
oS
06
03
21
13
06
03
26
11
18
07
22
06
99
17
16
04
43
19
13
28
06
15
12
20

(IN)

COOOOOOO000000C000000000000000000000000

00
00
Q0
00
00
00
00
00
00
00
Qo
00
00
00
00
00
00
00
00
00

Q0

00
00
00
00
00
00
00
00
00
00

(%)

COOOO00L0000000000C0000000OD0O00000000O000

YENR:

ANT.

(

COOOPPOMHHHO00000000200002000000000000

IN)
11
48
32
4=
25
12
10
05
29
21
45
Sz2
44
4%
14
04
09
2z
34
05
03
29
37
18
25
47
52
34
S1
60
35
80
65

28
34
21
32

o0

1976

COO0O0QOCOOLO0O0OL0O0000002000000000002000090

TIME INTERVAL (MIN) AND
MAXIMUM RAINFALL INTENZITIEZ
CIN/HR)

S
00
00
24
43
12
36
05
12
24
50
18
24
12
00
Q0
00
12
12
1S
00
24
24
24
12
40
00
50
00
12
00
12
24
12
24
12
12
24
12

CO00C00000C00000000D0000000000C0000CC0

10

0b
24
18
26
12
24
00
12
12
26
(73
24
Qb
o0
00
Qo
06
1z
00
06
30

12
12
54
00
4g
06

12
04

18

COPOCOO000000C00 000000 CO0D00000000000D

15
04
16
12
23
12
20
Q0
0%
12
24
04
20
04
00
00
00
04
02
08
00
28
12
12
05
36
00
40

08
00
0=
083
04
20
00
12
12
os

04

0.
0.

0.
0.

0

CCCOOOOODOPOC 0000000000

30

04
03
04
22
.10
. 10
.02
.08
.02
. 16
.02
.14
.04
. Q0
00
Q0
0z
04
Q0
00
22
04
10
05
0z
02
=24
04
05
00
08
0os
04
14
Q0
[$7:8
Qb
Q&

-
g

<

0.

<

0000 D00C0O000000 0000000000000

coo0o0

40

02
0s
.05
14
. 06
01
07
Q&
.02
o1
.09
04
00
01
00
02
03
00
00
16
06
11
04
02
01
z8
oz
06
00
04
06
02
12
01
. 04
04
.04

AVG
INT

0
0.
0
0.
Q

Q
0

0

O

0
Q.
0
0
0.
0
0.
0.
0.

<o

0.
0.

Q.

SR-R-E-R-F-R-E-F-F-F-R YRyt

oz
0z
00
0z
03
0z
01
0Z
00
03
060
Q2
Q0
00
01
o0
o0
22
12
04
07
02
03
0t
05
00
02
04
03
Q2
o1
02
Q0
01

.01
.ol

N
b
94

K

LD g
NS OO

& o O
O~ 0 e

& @
>

]

w32
@7
e

%1

27
95
39
95
<7

7 al

@7
20
@7
70
e
o3
@3
32
o1
24
o8
@7
@2
w2

w1

INDE X
Q
0
0
O
O
O
0
0
O
0
0
0
Q
o0
a
0
O
(&)
O
Q
0
0

0
0
0
0
2
0
0
0
[u]
0
0
Q
0O

Q
O
0O

CURVE FROSION CROF

CobE

SR EPESOLILDDRRDRELDEDPLPDDLEDDPIDLDIDDLDIDD LD,
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HAWAII SITE: WATALUA SUGAR

STORM
JULIAN LENGTH
DAY (HRS)
232 S. 58
234 3. 60
238 20. 08
239 21. 45
249 4, 52
241 12. 53
244 13. 79
248 19. 96
249 13. 71
251 0. 07
253 19. 68
254 17. 58
255 14. 75
256 7. 88
261 6. 24
265 6. 73
265 13. 26
2469 4. 08
271 13. 71
272 15. 646
274 0. 35
278 16. 14
280 S. 46
283 1. 42
285 15. 71
287 3. 41
287 6. 43
288 18. 03
294 0. 08
312 13. 32
318 10. 17
320 21. 47
373 29. 70
325 25. 24
329 S. 17
330 S. 00
340 13, 32
341 27. 85

RAIN —-RUNOFF-- MOISTURE

(IN)

O OO0 OO+ 00000000000 LO0P0000000000000000

31
04
14
Sé
20
05
02
12
04
04
55
19
19
10
18
11

(IN)

OO0 0000000C0000000OPO00000000000000000

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

(%)

OO0 Q00000 OONOOO 0000000000000 D000000

YEAR:

ANT.

(IN)

POOCrrO00000000000022000000200000000000

20

02
23
07
14
00
05

19746

TIME INTERVAL (MIN) AND

MAXIMUM RAINFALL INTENSITIES
( IN/HR?}

SO2000COPO0OLOO0000RO000OH0O000000O000

e
-’

co0

S

&0
00
60
72
36
12
00
43
00
19
32
ag
60
00
24
12
12
43
24
36
72
24
24
12
24
08
1z
24
24
00
00
36
24
00
12
50
00
24

00000000 O OO O0000OL00O000OR000O000000

10
20
(e]8)
43
AZ
20
05
00
24
00
Qo0
14
30
30
Q0
12
Qb
Qb
30
13
1s
&0
73
12
(473

.18

og
0&
13
Q0
06
00

-

13
00
(073
50
00
12

<

COOC OO POOO00CEo0C00000O000HDED0000000

15

40
Q0
32
40
20
04

.00

16
00
Q0
00
20
32
00

.16
.04
.04
. 20
.12

12
44
76
Qo=
0z
12
88
04
14
00
04
03
24
14
00
04

4g

00
08

30

-
!

o

COCO00CD0000000000000CCO00D

eccov

32
Q0
13
26
12
0z
o0
02
(ala)
Q0
652
10
17
Q&
03
04
04
12
0g
Q&
00
56
04
04
05
74
0z
12
Q0
0z
Q&
22
14
060
0z
32

Qo0

. 0&

Q

0.
0.
0.
Q.
0.
0.
0.

0

0.
0.
0.
0.
0,
0.

[

60
0.

138
Q0
0w
15
11
01
00
04
00
00
34
04
01
Q0
0Oz
03
)

. 10
.04

.02

(e14)
41
04
84
05
44
0z
02
(418}
02
04

12

. 0Y
.01

0z
26

.00
0%

AVS
INT

0.
.01
.00
.03
.05
.00
. 00

Q6

o1

. 00

a1
03
01
01
01
0z
02
01
Ok

.01
3. Q0
. B0
.04
.02
.04
.01
19
.01
L0z
). 50
-0l
. 00

05

)4
.00
.01

Qs

.00
A IN)

N

X

AN I RN

LG N D

£ 0
0D

e~
21
1
92
Rbi)
w2
o
4
ol
w1
P4
v
&1
1
@3
w0y
24
Vil
=1
%
R
W
&7
7=
w7
@/
ShA
4]

<
g

INDEX
0O
0
)
0
(8]
Q
Q
0
)
0
2
O

Q
)
0
Q)

[§)
[§)
0
(#)
0
2
(3]
0
)

Q
0
2
0
()]
1
O
8}
Q)
1
O
0

CURVE EROSION CROF

CDE
4

- K

-}

AL SDLIEIPLLELI2DLDEDDELEN DD DD
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HAWALII SITE: WAIALUA SUGAR YEAR: 1976

STORM

JULIAN LENGTH
DAy (HRS)
350 &, 36
365 8. 97

TIME INTERVAL (MIN) AND

ANT MAYIMUM RAINFALL IMIENSITIES
RAIN ~—-RUNOFF-- MOISTURE (IN/HR)
(IN) (IN) () CIM) 5 10 15 30 - 60

0.09 0.00 0. Q. 00

0.12 0.12 003 0.04 O 0L
Q.26 0.00 0. Q. 00 0. 24

.18 0. 20 0.16 0. 11

AV CURVE FROSION CROF

INT NO INDEX  CODE
0. 02 25 Q 4
0, 03 a2 0 )



¥8

HAWAII SITE: WAIALUA SUGAR YEAR: 1977
TIME INTERVAL (MIN) AND

STORM ANT. MAXIMUM RAINFALL INTENSITIES
JULIAN LENGTH RAIN ——-RUNOFF-- MOISTURE CIN/HR) AVEG CURVE FROSION CROF
DAY (HRS) (IN) (IN) (%) (IN) S 10 15 20 &0 INT NO INDEY CODE
1 12. 10 0.17 0.00 0. 0. 00 0.1Z2 0.06 0.04 0.04 0. 04 0. 01 A Q 4
8 7.02 0.07 0.00 0. 0. 00 0.24 0,24 0.1 0,023 0. .04 0. 01 e Q 4
12 4.25 0.04 0.00 0. 0. 07 0.00 0,00 ©0.04 004 0 0OZ 0. 01 e 0 4
20 1.19 0.21 0.00 1. 0. 00 0.60 0.460 0.5 022 0 19 Q.13 93 0 4
25 S5.34 0.22 0.00 0. 0. 21 .24 0.12 0O.16 0.10 0 08 Q. 04 20 0 4
27 11.37 0.43 0.01 3 0. 22 0.3 0.30 0.28 0.24 0 22 Q. 04 =7 0 4
31 8.98 0.22 0.01 4. 0. 43 0.24 013 016 0. 1& 013 0. 02 94 0 4
24 5.07 0.17 0.00 2. 0. 22 O34 0.36 0.28 0.2 012 0. 03 94 Q 4
37 1.69 0.04 0.00 0. Q.17 0.00 0.00 0.00 0 .00 001 0. 02 4] O q
45 25.00 1.42 0.04 4, 0. 00 0.96 0.84 0.56 0.38 0. 20 0. 05 70 Ic] 4
47 14.84 0.13 0.01 &, 1.42 0.24 0.24 0.24 0.12 Q.07 0. 01 25 o 4
&0 12. 65 0.50 0.00 0. 0. 00 0.36 0.36 0.23 0.20 009 0. 04 20 S0 4
61 16,31 0.23 0.00 0. 0. 50 0.24 0,12 0.03 0.04 0O 04 0. 01 S0 0 4
62 22.46 0.34 0.01 2. Q.72 0.36 0.18 0.12 0.06 0.06 Q. 02 L3 Q 4
64 17.05 0.38 0.01 3. 1. 07 0.26 0.36 0.24 0.18 0. 1= 0. 0z a9 O 4
65 12.96 0.15 0.00 0. 1. 45 0.12 0.06 0.04 006 0.04 0. 01 o3 0 4
&7 22.54 0.12 0.00 0. 0. 88 0.00 0.00 Q.00 0,02 0.01 Q.01 o4 0 4
70 29.14 0.48 0.00 0. 0. 27 0.24 012 0.08 0. .10 0. 07 0. 02 1 0 4
71 21.29 1.10 0.02 2. 0. 60 0.96 0.90 0.60 0.30 0 18 0. 03 71 2 1
73 7.12 0.15 0.00 0. 1. 58 0.24 0.12 0.08 0.10 0. 90& 0. 02 40 Q 4
74 17.94 0.328 0.00 0. 1. 72 0.36 0.36 0.24 016 0 1= Q. 02 =4 ¢ 4
76 16.57 0.20 0. 00 0. 1. 62 012 0.12 0.08 006 005 0. 01 <1 0 4
77 5.88 0.10 0.00 0. 0 72 0.00 0.06 0.04 0.08 0 05 0. 02 5 3] 4
77 16. 47 0.53 0.00 2. Q. 23 0.84 0.54 0.36 0.20 0 14 0. 03 23 o 4
78 1681 1.35 0.02 2. 1. 36 1.44 1.20 0.83 0.76 0.44 0. 02 &7 7 4
79 17.58 0.23 0.00 1. 2. .56 0.42 0.30 020 010 0.05 0. 01 W ) 4
80 17.92 0.2 0.00 0. 2.4 0.24 012 0O 12 0.03 0 035 0.01 20 ) 4
81 4,03 0.09 0. 00 0. 2. 65 0.12 0.0 0.04 0.02 0.02 0. 02 b Q 4
81 7.07 006 0. 00 0. 2.54 0.12 0.00 0.00 0. .00 O 00 0. 00 @7 0 1q
83 S.26 0.31 0.01 2. 1. 96 0.48 0.42 0.32 0.20 0. 14 Q. 04 20 Q 4
86 24, 46 0.35 0.00 1. 0. 46 Q.60 0.54 0.44 0. 22 0. 10 0. 01 22 0 4
88 5.23 1.15 0.03 3. 0. 66 2.52 1.92 1.76 1.464 0,98 Q. 32 72 17 4
g9 0.63 0.03 0.00 0. 1. 50 Q.00 0.00 000 Q00 . 00 0. 04 oy Q 4
92 7.68 0.13 0.00 0. 1. 52 0.24 0.24 0.04 002 0 0z Q. 02 o4 8] 4
o4 4. 3830 0.08 0.00 0. 0. 146 0.00 0.00 0.00 0.00 0. 00 0. 02 ) O 4
o6 19.27 0.09 0.00 0. 0. 22 0.00 0.00 000 0 00 0O 01 0. 00 e 0 4
97 7.60 0.22 0. .00 0. 0. 31 0.12 0,06 0.03 006 0 .03 0. 03 20 QO )
100 21.22 0.08 0. 00 0. 0. 32 0.00 0.00 000 O 0z 0 01 O 00 e 0 4
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HAWAIl SITE: WATALUA SUGAR

STORM
JULIAN LENGTH
DAY (HRS)
101 11. Ot
102 20. 88
104 19. 08
105 20. 28
1046 21. 67
107 2.72
114 3. 29
115 2. 30
124 8. 90
125 16. 06
125 17. 74
128 0. 00
130 10. 37
121 9.73
152 17. 91
154 27.79
154 S. 82
162 3. 69
165 12. 81
147 9. 22
168 28. 75
171 0. 01
177 7. 49
179 0. 72
184 2. 30
185 20. &9
186 22 58
187 16. 36
189 20. 52
191 15. 79
192 14, 64
197 13. 54
198 7.19
224 14, 68
234 21. 31
237 10. 05
239 0. 39
242 15. 17

RAIN ——RUNOFF—-— MOISTURE

(IN)

O 000000 OrO0000000000000000000000000000

31
04
20
19

(IN)

O 00000000000 P OO0 000000 C000000000000000D

00
00
00
00
00
01
00
01
00
00
01
00
01
01
00
00
00
00
00
00
o0
00
Q0
01
00
00
00
00
00
01
00
00
00
00
00
00
00
00

(%)

o

CO0O0O000OrOOOROrOODOCOOOONNONDOONORr000D

a

(

POOOO2OHOO0ODOOCC 0000000000000 00000000

YEAR:
NT.

IN)
40
62
42
63
74
b6
00
0b
00
12
48
07
o3
62
00
19
29
00
12
23
15
13
00
12
57
03
13
28
33
27
05
10
00
00
19
22
29

OO0 0N OWOO0PONO 00000 C20R000CCO0000000

1977

TIME INTERVAL (MIN) AND
MAXIMUM RAINFALL INTENSITIES

S5
12
00
12
4=
12
36
17
36
00
24
24
17
24
68
00
00
00
12
12
11
00
14
00
04
00
12
04
00
00
26
Qo0
00
12
12
34
12
. 43
.24

10
0. 12
00
0&
24
06
1%

-
-~

34
Q0
12
13
00
24
b
Q0
00
Q0
06
06
00
00
(8 18)
00
22
o0
046
06
04
00
&4
als)
00
1z
Q4
13
1z
30

()
w

NCOCOORCO00CO0C00C000000000000D

A"
o'

L0200 0

(IN/HR)

15 30
0.02 0 06
0.00 0.00
0.04 0,02
0.16 0 14
0.02 0.04
0.1z 012
0.00 0 00
0.3 0 22
0.04 0 04
0.12 Q.12
Q.20 012
0.00 0. 00
Q.76 0. 70
Q.63 0. 34
0,04 0 02
0.00 90 02
Q.00 0.0Z
0.02 0. 0&
0.04 0O 04
Q.00 0. 00
Q.00 0.00
0.00 0,00
0.00 0 06
1.60 0 92
0,00 0. .00
0.02 0. 04
0.04 0 02
004 0O 04
Q.00 0, 00
2020 1,42
Q.00 0,00
000 00D
Q.02 0 .08
0 02 O Ob
0. 16 0. 12
0. 12 Q.03
0.24 0O 00
0. 14 010

&0

.05
.00
. 0%
.07
.03
.10
. 00
.26
03
.08
.09
. 00
.56
.19
.03
.01
.0z
. Q&
.0z
. Q0
.01
.00
03
. 00
.00
.02
.02
02
.00
.93
. 00

). 01

.05
.05
R
.04
. Q0
s ]

AV
INT

0.
0
0.
0.
Q.
0.
0.
0.
.0t
.02
.0z
.0z
. Q4
O, 03
Q.
. 00
.01
.0z

Q=
0Q
Q1
Q0
o1
(81,
0z
i4

01

00

0. 00

0o
20
02

36

.01

00

. 00
.01
.00
. 4
. QO
.00
.03
01
Q.
0.
Q.
0.

00
01
41

Q3

N1
=7
o3
21
<
20
o4
l;’ ','
20
24
Y

1

0
Q
Q
Q
Q
0
0
)
Q
0
O

o

-
-3

(8
0
O
O
Q
0
Q
()
(8}
[a)
4
O
O
8]
0O
0

Q
(5]
0
()]
Q
0
3]
O

CURVE FROSIDN CROF
INDEX

CobE

P b e b ek b b feb bk el et b el b et et b b bk p b b e D D S S DR DD RSP D
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HAWALII SITE: WAIALUA SUGAR

STORM
JULTIAN LENGTH
DAY (HRS)
244 S. 37
245 13. 34
247 11. 43
250 2.35
2538 12. 69
266 5. 07
266 14. 69
2&7 S. 35
268 1.29
276 1. 82
277 17. 63
288 2.57
297 5. 41
293 10. 83
299 7. 28
300 671
301 10. 66
305 7.38
306 7. 52
304 21. 05
308 8. 18
309 S. 03
310 9. 55
311 0. 41
315 18. 02
314 19. 20
322 0. 93
337 16. 06
365 16. 99

RAIN ——RUNOFF-— MOISTURE
(%)

(I

Q

=mO0000000+000000O00OL00000000

N)
046
146
06
09
06
04
&4
24
22
06
07
04
04
42
14
35
15
26
038
72
09
12
11
07
07
15
10
63
o0&

C(IND)

CO0DD000C000000000000000000000

00
00
00
00
00
Q0
00
Q0
00
00
00
00
00
03
00
00
00
00
00
09
oo
00
00
00
00
0o
00
04
11

-

CWOrORCOONDO=ONINOOOOWOOOD0000D

[a]

(

COCQONNNNOOO#==OO00O00000000000

YEAR:
NT.

IN)
54
47
&2
23
00
00
04
&7
21
00
04
00
00
04
15
59
o4
S0
41
34
.06
146
23
1z
18
14
Q00
00
00

1977

~OCO00000RO0000RD000000000000

TIME INTERVAL
MAXIMUM RAINFALL INTEMSITIES

=

(al0)
00
Q0
12
12
00
34
24
&0
Q0
00
(al¥)
(o]8]
A2
24
24
12
72
12
32
12
36
12

-~

.36
. 00
. 48
.24
.24
.02

QOO SO0 0

10

. Q0
.06
. 00
.12
. 06
. 00
.36
0.
0.
. 00
.06
Q.

13

42

00

0. 00

<

cco0coccOooCOROm

j€25]
12
20
24
42
04
84
06
24
04
30
00
42

1z

.24

72

(IN/HR)
15
0.00 0.
0.0 0
0.00 0
003 0O
Q.04 0
.00 O
0.3 0.
0.12 0.
0. 40 0.
0.04 0O
.04 O
Q.04 O
Q. 0N 0.
1. 02 Q.
0.02 O
Q.20 0.
016 O
Q.22 0
0.02 0.
Q&8 O
0.08 O
0. 164 0.
004 0
0.20 0O
000 O
0. .22 O
0. .12 0.
Q.20 0
.60 O

(MIM) AND
30 &0
00 0.01
06 0. .03
Q0O Q. 00
02 0. 04
0z Q.01
Q0 0. 00
24 015
12 0. 09
30 0 20
0z 0 0z
0z 0. 01
0oz 0,01
0z 0. .01
S6 059
0 0. 05
14 0132
.10 0,07
.14 0.0%
0z .01
.40 020
.06 003
02 (@ 04
02 0. .01
0. 00 Q. 00
.04 O 02
14 Q.07
12 0 00
748 0. 67
.48 0. 45

AV
INT

0.
Q.
Q.
0.
0.
Q.
Q.
0.
0.
o,
Q.
Q.
0.
0.
0.
0.

(i)

Q.
O
0.
.
Q.
.01
.41
. 00
. 00
.11

D). 10
04

01
01
01
04
00
0o
04
0%
24
L)
00
0z
00
13
0z
(8}
01
04
01
Qv
01

02

N
a7

L]

RN R N

C B 0000 N WY

RO

O U ¢

9 g
DL NSO W

Qe 00 g

INDEX
O
8]
0
0
(8]
Q
Q
)
(A
0
G
[n]
Q
-?,
(3}
O
Q
Q
(W]
q
O
O
(K]
(5]
O
Q
0

L 0

CURVE ERIZSTON CROF

1

O I S T o e e e e ol i et el i e el e B e B
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HAWALI SITE: WATIALUA PINEAPPLE

STORM
JULIAN LLENGTH
DAY (HRS)
48 9. 58
53 11. 08
S4 3.17
SS 7. 92
62 7. 42
62 14. 25
83 7. 50
89 9. 08
97 15. S8
99 14. 92
100 14. 50
105 16. 67
106 22,17
108 7. 25
155 15. 25
189 56. 83
192 3.17
195 4. 33
197 1. 42
231 5. 92
232 25. 58
233 5. 75
233 19. 92
239 1. 42
242 10. 17
243 12. 25
245 0. 67
247 15. 78
277 S. 33
302 22. 67
311 28. 00
313 12. 33
314 31. 08
330 11. 83
334 20. S8
337 4. 92
343 S. 92
349 52. 92

RAIN —-RUNDFF-- MOISTURE

(IN)

COOOHOORWNOODOOOO0DO000O-OROODOOROOONO

S0
10
30
20
60
20
S50
60
40
30
80
60
30
30
30
30
30
20
80
30
20
20
30
20
30
30
20
S0
00
10
90
30
40
40
40
60
30
20

C(IN)

OO0000000 _0O000000000000000~000000C00000

00
84
11
01
12
26
00
01
00
00
22
34
o1
71
00
00
00
00
01
00
00
00
00
00
00
Q0
00

(%)
0.

40.

36.

NN

CONORD O

N
~N

A W
CO00OrOOOOUAD:

[ ]
O0OOUOOOUNEDOOO

-

A

(

(¢)

YEAR:

NT.

IN)
00

0. 50

COORONROOCOO0OD0O00O00000WNWOOOOOOOONN

10
40
00
£0
(0]8)
Q0
00
40
70
20
&0
20
00
00
30
A0
S0
00
30
S0
70
00
20
50
A0
20
00
00
00
20
20
00
40
40
00
00

1972

TIME INTERVAL (MIN) AND
MAXIMIM RAINFALL INVENSITIES

S
00
£0
20
20
20
20
. 00
00
20
00
20
40
00
&0
Q0
00

COOOHOOONNSOOODOO00OrROODOWONROROORE RO
(o]
<

0.

10

. 00
.40
. &0
. 00

&0
(1))
Q0
&0
40
00
A0
40
00
00

.00

00
00

. 00

20
(3]8]
00
00
00
00
00
00

. 00
. 00
. 40
. 80

.00
.00
. 60
.00
. 60
. 00
.00

(IN/HR)
15
0. 00 Q.
Z 00 1.
Q. 40 0.
0. 00 0O
0. .40 O
0.40 O.
040 0O,
Q.40 0,
0. 40 0.
0. 00 0.
QO 40 O,
1. 40 1.
0.00 O.
2. 40 1.
0. 00 O
0.00 O
0.40 O
Q.00 O
Q.20 0O,
0.00 0O
Q.00 O
0.00 0O
0.00 O
Q.00 0
0.00 0
0.00 0
0.00 O
0.00 0
2 40 2
1.0 1
Q.00 O
Q.00 O
0.00 O
0.40 O
0.00 0O
0. 4O [&]
.00 O
Q.00 0O

30

00
20
40
00
10
40
QO
40
20
Q0
20
00
20
&0
. Q0
. 00
.20
. QO
S0
. 0O
. 00
. 00
.00
. Q0
. Q0
. QO
. QO
.00
.00
. 40
.00
. QO
. 00
.40
.20
.20
.00
.00

0

Q.

60

.00
.70
. 20
.00
20
.30
. 00
. 20
.10
. 00
.10
.00
.10
. 00
.00
. 00
.10
. Q0
.70
. 00
.00
.00
Q0
. QO
.00
.00
. D0
.00
. 40
. 00
.10

. 00
. 00

. 40

.10
0. 10
. 00
. 00

AV
INT

0.
.19
. 60

Q.
. 04
.02
.01
.20
. 02
.12
By =
. 00

.01
.45
.02
. 01

03

03

0Ot

.08

. O&

Q4

e
.0

. 07

s
o

0%
0s

.65
05
.00
.03
L 0z2
0
.03
. 0z2
.30
.03

14

i
]

14

N
20
=4
®7
D
<1
29
50
32
3]
=57
91
75
w1
@3
37
37
a7
21
77
=]

71
21
27
@1
=7
7
@1
20
=0
70
=1
27
=3
7%
23
77
27

V1

INDEX
0O
20
]
Q

DSOS O

5%
(8]
0
O
O
O
O
)

CURVE FRIDZSINN CROF

CODE
4

4
q
4
4
a
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HAWAII SITE: WAIALUA PINEAPFLE

STORM

JULIAN LLENGTH

DAY
352
352
353
353
366

(HRS)
2. .58
16. 50
6. 92
7. 00
1. 92

RAIN -~RUNOFF-— MOISTURE

(IN)
0. 50
0. 60
0.70
0. 80
0. 30

(IN)
0. 08
0. 04
0. 13
0. 03
0. 02

(%)
17.
10.
18.
4.
7.

A

YEAR:

NT.

1972

TIME INTERVAL (MIN) AND

MAXIMUM RAINFALL INTENSITIES

O b s s

S

. 20
. 20
. 20
. 20
. 00

oo

1

0

20
20
50
60
&0

(IN/HR)
15

0. 80 0.

Q.30 O

0. 40 0.

0. 40 0O

0.40 O

20

40
40
40
20
20

&0

0
0.
0.
Q.
0

30
30
320
20
10

AvE

INY

0. 24
0. 04
011
0. 11
0. 24

CURVE ERO:SION

N

92

W
R

5
g
[

INDEX

Lo I A e

CROF
CODE
a

a
A
4
4
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HAWAII SITE: WAIALUA PINEAPPLF YEAR: 1973
TIME INTERVAL (MIN) AND

STORM ANT. MAXIMUM RAINFALL INTENSITIES

JULIAN LENGTH RAIN —-RUNOFF-- MOISTURE ( IN/HR) AVG  CURVE ERDSION CROE

DAY (HRS) (IN) (IN) (%)  (IN) 5 10 15 30 60 INT ND INDEX CORE
6 4.25 0.40 0.02 S 0.00 0.00 0.00 0.00 0.20 0.10 0. 09 20 0 4
26 38.42 0.40 0.00 O. 0.00 0.00 0.00 Q.00 0.00 0.00 0 01 az 0 It
32 550 0.20 0.00 0. 0 40 0.00 000 000 0.00 0.00 0. 04 o1 ) 3
34 9.50 0.90 0.06 6. 0.20 1.20 1.20 0.80 0.40 0.30 0. 10 30 2 4
39 8.50 0.50 0.06 13 0.90 1.20 1.20 0.20 0.40 0.20 0. 04 21 1 4
51 7.58 0.60 0.00 0. 0.00 0.00 0.00 0.00 0.00 0.10 0. 07 77 0 4
62 21.75 0.40 W W 0. 00 0.00 0.00 0.00 0.00 0.00 0 02 5% 0 4
64 4.42 0.50 W W 0. 40 1.20 0.60 0.40 0.20 0.10 0.11 20 ) 4
87 5.00 0.30 W W 0. 00 0.00 0.00 0.00 0.00 0.00 0. 06 g7 0 4
88 39.58 0.50 W W 0. 30 0.00 0.00 0.00 0.00 0.00 0. 01 20 0 4
97 48.58 0.30 W W 0. 00 0.00 0.00 0.00 0.00 0.00 0.01 S7 0 4
116 41.17 0.S0 0.00 O 0.00 0.00 0.00 0.00 0.00 0.00 0. 01 30 0 4
120 75.08 0.30 0.00 O 0.50 0.00 0.00 0.00 0.00 0.00 0.00 87 0 4
125 18,75 0.30 0.00 1. 0. 30 0.00 0.00 0.00 0.00 0.00 0. 02 8% ) 4
126 38,25 0.30 0.00 1. 0.60 0.00 0.00 0.00 0.00 0.00 0.00 &9 o 4
137 2650 0.90 0.04 4  0.00 0.00 0.00 0.00 0.20 0.10 0 03 73 ) 4
139 42,25 1.30 0.22 17. 0.90 1.20 0.60 0.40 0.20 0.10 0. 03 31 1 4
141 9.17 0.30 0.04 13. 2 20 0.00 0.60 0.40 0.20 0.10 ©0.03 94 0 4
1644 21.33 0.60 0.00 O. 0.00 0.00 0.00 0.00 0.00 0.00 0. 032 77 0 4
166 3.08 0.20 0.00 0. 0.60 0.00 0.00 0.00 0.00 0.00 0. 04 o1 0 4
180 11.17 0.20 0.00 O. 0.00 0.00 0.00 0.00 0.00 0.00 0.02 o1 ) 4
181 35.83 0.90 0.00 O 0.20 0.00 0.00 0.00 0.00 0.10 0. 03 72 0 4
183 44.08 0.80 0 07 10 1. 10 1.20 0.60 0.40 0.20 0.10 0. 02 24 ) 4
189 29.33 0.50 0.00 O.  0.00 0.00 0.00 0.00 0.00 0.00 0. 0Z g0 0 4
195 10.42 0.20 0.00 O. 0.00 0.00 0.00 0.00 0.00 000 0 0Z 91 0 4
214 4658 0.40 0.00 O. 0.00 0.00 0.00 0.00 0.00 0.00 0 00 33 0 4
219 17.75 0.20 0.00 O. 0.40 0.00 0.00 0.00 0.00 0.00 0. 01 o1 0 A
221 2.42 0.70 0.05 8  0.20 1,20 1.20 0.80 0.40 0.50 0. 24 35 z 4
227 9.50 0.20 0.00 0. ©0.00 0.00 0.00 0.00 0.00 0.00 0. 02 91 0 4
323 22,00 0.50 0.01 1. 0.00 1.20 0.40 0.40 0.20 0.10 0. 0Z 84 ) 4
325 533 0.30 0.00 3 0 .50 0.00 0.00 0.00 0.00 0.10 0.0 91 0 4
327 27.42 0.80 0.00 O. 0.80 0.00 0.00 0.00 0.00 0.10 0. 0% 71 0 4
335 17.58 2.00 0.23 12. 0.00 2.40 1.20 0.80 0.40 0.50 0. 11 70 5 a
343 11.83 0.20 0.00 0. 000 0.00 0.00 0.00 0.00 0. .00 0 0z 21 ) it
344 16.25 0.40 0.00 O. 0.20 0.00 0.00 0.00 0.20 0.10 0.02 93 ) 4
357 5.92 0.50 0.03 5. 0.00 1.20 0.60 040 0.20 0.10 0. 0% a7 0 4
363 14.42 1.00 0.29 28 0. 00 240 1.20 0.80 0.60 0.30 .07 29 4 4
365 39.33 2.40 1.08 45 1.00 1.20 1.20 0.80 0.60 0.50 0. 05 35 10 4
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HAWARII SITE: WAIALUA PINEAFPPLE YEAR: 1974
TIME INTERVAL (MIN) AND

STORM ANT. MAXIMUM RAINFALL INTENZL1TIES
JULIAN LENGTH RAIN ~-RUNOFF-— MOISTURE (IN/HR) AVG CLIRVE FROZI0M CROF
DAY (HRS) (IN) (IN) (%) (IND) 5 10 15 30 &0 INT NI INOEX Cne
S 36.17 160 W W 0. 00 1.20 O.40 0O 40 0. .40 0,320 0. 04 54 = 4
8 20.00 0.50 0.07 1S 1. 60 1.20 0. 560 0.40 020 O 20 0, 02 21 0 4
11 7.42 0.90 0.32 35 Q. S0 1.20 1.20 1. Z0 Q.20 O 50 0.12 o2 S n
13 25.00 0.90 O0.00 0. 1. 40 0.00 .00 .00 0 .00 a 00 0. 04 5 0 4
14 7.17 0.40 0. 27 &7 1. 80 Q.00 0O &0 040 0 40 0 20 Q. 0A W O 4
16 $7.42 0.20 0.00 0. 2. 20 0.00 O.00 00 0 00 0 00 0. 00 21 4 a
24 17.92 0.60 0O.11 19 0. 00 1.20 Q.60 0.40 0O .20 0 10 0. 04 A | 3] A
29 0.83 0.60 W W 0. 60 1.20 1.20 0O.20 0 30 O 00 0,72 77 ] 4
63 47.58 3.70 4,06 110. Q. 00 2.40 1.20 1.20 1. .00 0 %0 Q. 03 1007 31 4
71 9.42 0.80 0.6&4 82 0. 00 1.20 0.40 0.40 O ZO O 20 a0 11 S 1 1
77 11. 00 3.90 W W Q. 00 340 3.00 240 2 20 1,30 0. 35 34 75 1
81 3.50 0.60 W W 3. 90 0.00 000 0. 00 0 .20 0 10 0.17 77 3] 4
95 7.92 0.40 0 00 0. 0. 00 0.00 000 0 00 0 00 0O 00 0. 095 B § 1
26 18.92 1.00 0. 00 0. 0. 40 0.00 1.20 Q.80 0.40 O 20 0. 05 &7 1
o7 8.92 0.20 0. 00 0. 1. 40 0.00 0.00 0.00 O Q0 O 00 0. 03 =7 H
101 0.42 0.70 0.00 0. 1. 20 0.00 1.20 Q.20 000 0 00 1. &7 74 1
103 0.50 0.20 0.00 0. 0. 70 0.00 000 000 0 20 0O 00 0. 40 1 1
107 15.08 0.30 0.00 Q. 0. 20 0.00 000 0.Q0 0,00 0 00 0. 02 =7 2 1
108 18. 58 15 30 W W 0. 30 7.20 6. .00 S5 60 S5 20 A 70 0. B2 41 8 1
109 3795 2.10 W W 15. &0 A0 360 ZZO 1.80 1,20 Q. 54 4% 3] O
121 36.83 0.30 W W 0. 00 000 0.00 .00 0 00 0 00 0. 00 =7 ( 1
128 80.25 0.50 W W 0. 00 0.00 0.00 Q.00 0. .00 O 00 0. 01 B0 4] 1
133 29.17 0.60 0. .00 0. 0. 50 0.00 0.60 0. 40 0,20 010 0. 02 77 O i
135 7.58 1.40 0.4%9 35 0. 60 2.40 2. .40 Z 00 1.20 0O 40O 0 1% a7 12 1
139 $2.83 0.40 0.00 0. 2. 00 0.00 O 00 0O 00 0.00 O 00 Q. Q0 oz QO 1
146 1.67 0.60 0.04 7. 0. 00 2.40 1.20 .30 0 460 O 50 0O 72 e Z ]
154 $.23 0.80 0.27 233 Q. 00 240 1.80 1. 460 1.00 0O 40O 0. 17 S S 1
195 2.08 0.20 0.00 0. Q. 00 0O 00 000 D.00 0 .00 0 OO 0. 0z < 0 1
197 1.42 0.20 0.00 0. Q. 20 0.00 0460 0.00 0. .00 0 00 0. 21 27 Q 1
198 10.83 4.30 0.230 19 0. 50 TALO0 2 40 Z.040 1. .20 1. .50 Q. L4 t= 772 1
245 9.5 0.60 W W Q. 00 0.00 000 Q00 020 010 0. 06 77 0 2
247 0.50 0.20 0.00 Q. 0. 60 0.00 Q.00 O 00 0 20 O 00 0. 40 71 0 &
2318 1.17 1.50 0.12 2. 0. 20 360 2. 40 2 00 1.80 1. 20 1. 3% T 22 e
252 0.50 0.40 0.01 1. 1. 70 240 1.20. 1,20 Q A0 O 00 1. 4G S7 1 s
262 1.7 0.230 0.04 14, Q. 00 Q.00 0O 40 0 .40 0O 20 0O 00 0. zZ4 it O i
276 1.83 0.90 0. 00 0. 0. 00 1.20 1,20 0,20 040 O 40 0. 4% Iy A =
291 9.58 0.70 0. 00 0. 0. 00 O 00 0.00 O 00 0 .20 O 10 0. 07 74 ) ped
300 14. 42 0.70 0.00 0. Q. 00 Q0.00 G 00 O 00 0 .00 O 10 0. 0% 74 O z
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HAWAII SITE: WATALUA FPINEAPPLE

STORM
JULIAN LENGTH
[172) 4 (HRS)
314 367
315 1. 08
319 19. 25
320 3. 92
323 3. 83
324 34. 79
327 4. 50
2446 72. 92
349 6. 59
350 10. 00
354 1. 17
355 9. 33
35s 54. 92
360 2. 66
361 4. 146
365 1. 09

RAIN ——RUNOFF-- MOISTURE

(I

CC0000C00CWEO0000

N)
20
20
20
30

10
80
40
30
30
20
20
60
04
04
03

(INY (%)
W W
W W
W W
W W
W W
4. 92 159
1. 17 144
W W
0.04 12
W W
W W
W W
W W
0. 00 0.
0. 00 Q.
0. 00 0.

YEAR:

ANT.

(

0

IN)
Q0

0. 20

COO00CODOOOWR D

40
10
20
60
50
00
40
70
60
S50
40
&0
&4
0z

1274

000 CTO0COoWAOQ000

TIME INTERVAL
MAXIMUIM RATNFALL INTENSITIES

5

.00
. 00

Q0

. D0

00
&0
6

00
00
00
Q0
00
Q0
00
00
00

Z

S OO C

ooooponOooWR

10°

. QO
. 00
. 560
. 00
. Q0

£0
00
Q0
QO
00
00
00
Q0
00
0C
00

(IN/HR)
1%
Q.00 0
Q.00 0
Q.40 0©.
0. 00 Q.
0,40 O
Z.80 2z
Z2. .00 1
0.00 O
0,00 O,
0.00 O
0.00 0.
0.00 O
Q.00 0
0.04 O
0.00 O
Q.00 ©

(MIN) AND
30 &0
Q0 Q.00
00 .00
20 0. 10
00 0. 00
0o 000
00 1.10
40 0. 70
Q0 0 10
Q0 000
00 0. Q0
00 0 Q)
00 000
Q0 0. 00
0z 0. 01
0z 601
00 0. 00

AV
INT

&

05
0

(A}
0,
0

0.
1.
0.
Q.
0.
Q.
0.
Q.
Q.
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w1
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0
0
0
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CODE
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HAWAII SITE: WAIALUA PINEAPPLE

STORM

JULTAN LENGTH

DAY

WONNOCGOCOCOURWN

(HRS)
18. 37
S. 51
15. 30
. 96
. 07
. 08
. 93
25
01
81
20
0z
85
07
19
87

CURNNCNROND

@???NﬁQPPﬂQQ?QNPQWP?P?QB
[
o~

RAIN ~~RUNOFF-— MOISTURE

(IN)
42
35
33
08
16
35
02
25
13
24
&2
38
81
35
92
78
105]
14
66
03
0=
14
02
06
04
66
05
05
04
0S5
03

COOOCOO0O0O0000000P000COOUIMHOOOO00000O0000

(IND

OPOCOCOOO0O00000000000UO000OQO0000000000
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0]¢]
00
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00
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29
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00
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()

CrNOrOoOD0O0000000

N

000000 L00OOPOWODDODD:

A

(

POOOCOOCOLO000OCODUNNIPOON R ERPH L EODO0

YEAR:
NT.

In)
0o
42
76
09
18
34
&9
30
55
34
25
27
54
18
00
00
78
86
00
64
21
oz
00
0z
0oz
oo
66
71
o0
04
08
11
14
25
33
39
24
31

1975

COOOOCO0000O~ 000 0OONONDOCO+COCO00000000

TIME INTERVAL (MIN) AND
MAXIMUM RAINFALL INTENSITIES
CIN/HR)

S

26
24
00
14
00
36
00
48
00
43
&0
&0
0oz
72
&0
72
16
34
146
o0
12
36
00
00
17
68
00
00
Q0
00
00
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24
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CO00DO0000OPOROO0O000rRORCOD0000C00000000

1

0

24
13
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12
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43
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.14
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16
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04
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46
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. 06
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. 00
.22

. 00

O CODOCP 000000 00O 0000000000000 CCO000000

60
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00
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03
04
01
QO
12

. 00

AVG
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. 06
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.03
.05
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.04
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.14
.06
.09
. 06
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0. 07
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01
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HAWAII SITE: WATALUA PINEAFPFLE

STORM
JULIAN LENGTH
DAY (HRS)
77 5. 02
77 2.75
78 0. 69
79 2.32
81 3. 00
81 2. 99
82 4. 72
€3 1. 92
84 3. 15
87 16. 42
87 Q.99
¢0 S. 57
92 2. 86
23 4. 41
93 4. 43
o4 3. 65
95 6. 4S5
25 S. 90
105 1. 66
106 5. 59
106 3. 57
107 7.73
107 1.24
113 1. 26
113 1. 02
116 0. 68
118 0.18
118 1. 84
119 1. 57
123 0. 33
124 2.42
124 2.25
133 2. 83
133 1. 82
134 S. 66
135 2.42
141 8.78
143 11. 19

RAIN —-RUNOFF-- MOISTURE

(IN)

COPO 000000 000000000 P000000OON00000000D

09
03
073
04
06
0S
05
04
11
1&
16
25
08
06
03
06
21
14
04
07
06
Q9
04
04
04
03
02
03
02
03
02
02
04
11
0S
o7
0z
04

C(IN)

O OO0 00000 OOOEC0 000000 0000000000000000

00
00
00
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00
Q0
00
27
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00
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00
00
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H

00000 COOORD3000000000
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O OCOOPO OO0 O0OOC 00000000 CONNNCORO0OCCO0

YEAR:
NT.

IN)
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25
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21
32
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32
3%
43
50
44
00
04
11
12
pAs]
00
04
07
11
05
0g
04
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05
00
04
15
20
00
02

1975

0.
0.
0.

0.
0.
. 00

OPOOROC0000O00000

TIME INTERVAL (MIN) AND
MAXIMIM RAINFALL INTENSIVIES

S

11
00
00
00
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.12
. 20
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. 24
.05
. 00
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00

.1z
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. 00
. 00
. 00
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. 00
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Q0
00
00
00

cocoro00DOO000
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. 04
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(¥1n)
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(IN/HR)
15
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Q. 00 O.
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0.0 0
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HAWAIL SITE: WAIALUA FINEAFFLE YEAR: 1975

STORM
JULIAN LENGTH
DAY (HRS)
151 0. 81
155 3.27
159 1. 44
160 11. 21
163 912
164 9. 57
168 4. 34
176 0. 48
177 4. 40
178 17. 11
179 14. 50
181 9. 21
187 0. 03
138 8. 9%
139 7. 50
191 8. 52
192 20. 37
193 1. 78
194 3. 25
198 7. 88
199 25. 07
201 0. 48
220 1. 10
223 2. 31
226 29.19
229 S. 05
233 2. 42
233 11. 61
2356 11. 76
241 14. 87
250 10. 32
253 Q. 26
254 3. 04
256 0. 146
259 6.70
261 3. 25
262 1. 37
273 3.70

TIME INTERVAL (MIN) AND

ANT. MAXIMUM RAINFALL INTENZITIES
RAIN ——-RUNOFF-- MRISTURE (IN/HR)
(IN)  (IN) (%) (IN) S 10 15 30 &0
0.02 0.00 0. Q. Q0 0.00 Q.00 0.00 0. 00 O 00
0.06 0,00 0. 0. 02 0.24 0.12 0.02 0.04 0 02
0.04 0.00 0. 0. 04 0.12 Q0 04 0. 04 0.00 O 00
0.11 0. .00 0. 0 10 0.00 Q. Q0 0.00 0.04 0O 02
0.15 0.00 0. 0. 15 0.24 Q.12 0.16 0.10 O 04
0.11 0.00 0. 0. 31 000 0.00 004 0.04 0O 02
0.04 0. 00 0. 0. 2& 0.12 0.0 0.04 0 02 O 01
0.02 0.00 0. 0. 00 0.00 Q.00 0.00 0 00 0O 00
0.04 0. 00 Q. 0. 02 Q.00 000 000 0 00 0 02
0.22 0.00 0. 0. 06 0.12 Q.06 0.04 0,04 0 .04
0.09 0.00 0. 0. 29 Q0.00 0O0.00 0.00 O 00 0 0z
0.11 0. 00 0. 0. 39 Q.19 0.00 Q.00 0.00 0 01
0.02 0.00 0. 0. 00 0. 11 0.00 Q.00 Q.00 Q. 00
0.12 0.00 0. Q. 02 Q.12 0.00 0.00 0.04 0.04
0. 092 0.00 0. 0. 14 0.14 012 000 000 O 01
0.06 0.00 0. 0. 23 .24 0.1323 012 0.0t 0.03
0.15 0.00 Q. 0. 29 0.24 0.12 0.0 0 .04 0 02
0.06 0. 00 0. 0. 42 Q.12 0.06 0.04 006 003
0.10 0.00 Q. 0. 36 Q00 0,06 0.04 004 0 03
0.25 0.00 0. 0. 14 0.42 0. 24 0. 146 0.14 0. 10
0.32 0.00 0. Q.25 Q.24 018 0.16 0.02 0 06
0.28 0.00 Q. Q. 463 .84 0.54 0.42 0.00 0 QO
0.02 0. 00 0. Q. Q0 0.01 G 00 Q.00 0 .00 0 Q0
0.0 000 Q. 0. 0z Q.00 012 O.Q8 Q.04 0 03
0.17 0.00 0. 0. 04 O0.00 0.06 0.04 002 0.0
0.12 0.00 0. Q.17 0.24 O. 12 002 O.04 0 05
0.10 0. 00 Q. 0. 12 .24 0,24 0 .20 Q.10 0,07
0. 04 000 0. Q.10 Q.00 0 .00 O 00 0O .00 O 01
0.02 0.00 0 0. 16 0.00 0.00 0.00 000 0O 00
0. .26 Q.00 Q. 0. 02 .24 0.12 0O 14 € 10 0 04
0.135 0. 00 0. Q. 00 0. Z4 O 17 .02 004 003
0.02 000 0. 015 Q.02 0.00 02 000 0 00
0.15 0. 00 0 0. 1= 022 012 0. .16 .12 0 07
0.02 0, 00 0. 0. 12 Q.00 O Q0 0 .00 O 00 0O 00
0.17 0. 00 0. 0. 18 .43 Q.26 024 0,12 0 04
0.02 0. 00 0 Q. 20 Q.00 D00 000 000 001
0.02 0. 00 (o] 0. 20 .12 0,046 0.04 0O.0Z 0 01
0.0z 000 (3] 0. 00 012 004 D04 O 02 0 .01

AVG
INT
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HAWAII SITE: WAIALUA PINEAPPLE

STORM
JULIAN LENGTH
DAY  (HRS)
274 0. 27
274 8. 28
278 1821
279 17.78
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HAWAII SITE: WAIALUA FINEAPPLE

JULIAN L.
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HAWALII SITE: WAIALUA FINEAPPLE YEAR: 197&

STORM
JULIAN LENGTH
DAY (HRS)
113 16. 96
114 S 74
118 &, 99
119 21.13
125 7. 50
132 4 35
132 14 14
137 24, 44
139 12. 66
141 S. 00
141 14. 46
142 11. 23
142 10. 71
144 2. 22
147 0. 53
149 3 61
154 7.79
161 23. 34
166 7. 23
167 16. 69
169 19. 39
170 9. 43
173 13. 3%
133 20. 38
184 30. 32
186 1. 03
192 3. 85
193 311
197 5. 01
200 30. 63
201 13. 15
203 146. 39
204 6. 36
207 7.12
2038 S. 41
210 4. 98
Z12 0. 51
229 17. 44

TIME INTERVAL (MIN) AND

ANT. MAXIMUM RAINFALL INTENSITIES
RAIN —-RUNOFF~- MDISTURE (IN/HR)
(IN)  (IN) (%) CIN) S 10 15 20 60
0.28 001 Z 1. 37 0.24 0.24 0.20 0.10 0.05
0.3 0.01 e 1. 22 0.24 0. 12 0.0 0.08 0. 07
0. 07 0.00 0. 0. 64 Q.00 0.00 0.00 Q00 0 02
1.26 0.07 6. 0. 43 1.32 1.20 1.00 0.64 0. 562
0.13 0.00 0. 0. 00 0.12 0.06 0.03 0.04 0. .04
0.08 0.00 0. 0. 00 0.24 0.12 0.02 0.04 0.03
0.38 0.00 0. 0. 08 0.24 013 016 0.12 0. 11
0.11 0.00 0. 0. 47 0.00 0.06 0.04 002 0 02
0.18 0.00 0. 0. 11 0.00 0.00 000 0.04 0 02
0.10 0.00 Q. 0. 29 Q.24 0.18 0.12 0.06 0.04
0.30 0.00 0. 0. 40 0.24 0.18 0.16 0.12 0. 0%
0.12 0.00 0. Q. &9 0.00 0.046 0.04 0.0z 0.02
0.1 0.00 0. 0.70 0.12 0.046 0.04 0.06 0 056
0.06 0.00 0. 0. 67 0.24 0.12 0.0 0.06 0.03
0.03 0.00 0. 0. 34 0.00 0.00 000 0.00 0 00
0.08 0.00 0. 0. 09 0.00 0.00 G .12 0.06 0.04
0.17 0.00 0. 0. 08 0.43 0.30 0.20 016 0.13
0.12 0.00 0. Q. 00 0.12 006 0.04 0.04 0 02
0.05 0.00 0. 0.12 0.12 0.06 0.04 0,04 0 03
0.21 0.00 0. 0. 05 0.36 0.36 0.24 0.14 0.07
0.06 0.00 0. 0. 246 0.0 0.0 0.04 0.0z 0 01
0.15 0.00 0. 0. 323 0.12 0.06 0,04 0.04 0.03
0.05 0.00 0. 0. 21 0.00 0.00 0.04 0.02 0.01
0.09 0.00 0. 0. 00 0.12 006 0.04 0.0z 0.02
0.11 0.00 0. 0. 09 0.12 0.06 0.04 004 0 04
0.04 0.00 0. 0. 20 0.00 0.00 0.00 0.00 0 02
0.06 0.00 0. 0. 00 0.12 0.06 0.04 0.0z 0. .01
0.15 0.00 0. 0. 06 0.z4 0.18 0.146 0.10 0.06
0.14 0.00 Q. 0. 22 0.12 0.12 0.12 0.06 0.04
0.20 0.00 0. 0.14 0.24 0.12 0.08 0056 0. 032
0.50 0.00 0. 0. 24 0.43 0.24 0 16 012 0. 10
0.17 0.00 0. 0.70 0.00 0.06 0. 12 008 0. 01
0.12 0.00 0. 0. 87 0.24 012 003 0.02 0. .04
0.12 0.00 0. 0. 30 0.00 0.00 0.00 0.02 0 02
0.0&6 0.00 0. 0. 42 0.00 0.00 0.00 0.00 0.01
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HAWAI1l SITE: WAIALUA PINEAPPLE

STORM
JULIAN LENGTH
DAY (HRS)
232 S. 39
238 15. 51
239 9. 26
245 2. 26
251 0. 48
253 13. 01
254 0. 72
255 28. 61
261 7. 09
265 14, 99
270 7. 51
271 7.95
272 7. 29
274 1. 45
277 0. 84
279 13. 00
280 8. 51
285 23. 94
237 1. &6
287 6. 87
288 29. 12
294 1. 85
298 4. 24
300 6. 40
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HAWAII SITE: WAIALUA PINEAPPLE

JULIAN 1.
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HAWAII SITE: WAIALLIA PINEAPPLE

STORM
JULTIAN LENGTH
DAY (HRS)
114 15. 19
113 S. 61
123 27. 92
125 22. 66
126 12. 80
130 15. 53
130 16. 13
131 20. 37
132 13. 70
133 2250
1324 10. 28
141 4. 41
146 21. 41
147 11. 41
152 13. 39
154 7. 31
156 S. 82
159 5. 39
168 0. 09
1469 5. 54
177 7.12
179 11. 77
1385 4. 25
186 16. 22
189 0. 01
191 5. 84
197 20. 56
211 0. &6
215 2. 00
Z13 5. 05
224 14. 69
237 o. 47
242 S.55
244 S92
244 15. 29
266 14. 07
268 366
285 4. 19

RAIN —-RUNOFF-- MOISTURE

(IN)

OO OP OO0 0000000000 PPOCO0000000R00000000

o7
33
16
21
27
50
8
58
12
40
23
08
15
146
15
15
08
18
0S
05
03
94
06
14
0]
29
19
03
06
05
06

(IN)

POOOCOCO0OO000000000C0O000000COORROO000DD

00
11
o0
00
00
32
45
60
49
@7
&7
00
00
15
00
02
00
14
00
o0
00
90
00
00
00
17
Q0
0o
00
00
00
00
00
00
00
00
00
Q0

(%)
0.
24.
0
0.
0.
64,
117,
275.
132
242
290.
0.
0.
6.
0.
15.
0.
77.

0

4]

Neoorooo

00000 C20C0000

A

(

COD0OO0CDOODOOO00LO0C0VO0COOCOONNRHLO0000RY

YEAR:
NT.

N
21
12
00
16
36
47
77
15
a4
o2
93
00
08
15
16
15
z0
23
00
05
00
o=
00
06
20
17
00
00
0z
04
00
00
08
11
14
00
19
00

1977

TIME INTERVAL
MAXIMUM RAINFALL INTENSITIES

5
00
50
24
12
12
o4
36
20
04
43
42
00
13
24
00
24
12
&0
24
00
00
50
00
20
. 00
. 34
.12
00
12
00
12
00
12
00
24
12
13
04

OOOWOO 000000000 ONR00000D D

coo

OO0 200000

0.
0.

Q

0.
0.
0.
0.

-~

0.
0.
o
0.

0.
0.
Q.
0.
0.
1.
1
0.
0.
0.
0.
0.
0.
0.

0.
0
Q.
0.
AT
.06
.06
.00
.12
. 18
. 00
.00

10

00
=4
12
Q4
Q&
384
24
(015]
93
4z
36
Q0
0é
12
06
12
04
54
00
Ok
00
40
00
Q0
00
36
Q&
00
04
Q0

(IN/HR)
15
Q.04 O
Q.44 O
016 0O
0.04 0O,
.04 O
Q.30 (¢
0. 20 0
0.92 0O
1. 284 1.
Q.36 0.
0.28 Q.
0.04 0O
0. 04 0O
003 0
0. 04 O
Q.02 0O
0.08 0O
Q. 54 0.
Q.00 0O
0.04 O
0.00 ©
2.04 1
000 O
0.00 0O
0.00 O
0. .26 Q.
Q.04 0O
0. 00 O
0.04 O
0.00 Q.
0.04 0O,
0.04 O
Q.04 0O
0.00 0
0.03 O,
0.1z ¢
0. 00 O
Q.00 ©

30

(MIN) AND
&0
0z 0. .01
34 0.25
08 0 .04
04 0, 02
.04 0 02
&8 Q.47
16 0.13
58 0. 29
28 0,77
26 015
22 016
0z 0.0z
¢4 0.0z
06 0.05
0z 002
.Q&4 0. 05
.04 0.04
2z 0.17
.00 000
.0z 001
.00 0. 00
.92 0.78
.00 0. 01
.02 003
.00 0. 00
30 0 12
04 0.04
o0 0. 00
02 0.02
00 0. 00
0z 0. 01
0z 0.01
0zZ 0. .03
00 0,00
04 0,03
Q45 0. 04
00 0, 00
.00 000

AVG
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HAWAII SITE: WAIALUA PINEAFPPLE

STORM
JULIAN ILENGTH
Day (HRS)
297 0. 90
298 11. 77
299 4. 09
200 20. 05
305 11. 99
306 18. 13
307 0. 40
308 14. 51
309 4. 51
310 15. 65
314 3. 44
315 12. 83
316 1S5. 09

RAIN --RUNDFF-- MOISTURE

CIND

c000C000000HD

04
12
06
26
10
74
03
o7
13
10
03
05
04

(

COO0O00OCO0OO00OHO

I

N)
00
25
00
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00
&8
00
00
00
00
00
00
00

{4
0

)

112

0.
312,

9
MR-

ooo oo 20!

A

(

00O ROOPOORROD

YEAR:
NT.

Iy
. Q0
04
146
22
26
10
85
83
-
09
24
13
07

1977
TIME INTERVAL (MIN) AND
MAXIMUM RAINFALL INTENSITIES
(IN/HR)

b 10 15 20 &0
0.00 000 .00 0.00 Q 00
0.72 0.60 0.60 0. .40 O 34
0.00 000 0.05 0.00 0 00
0.24 0.24 0.20 9.14 0,10
0.12 0.06 0.08 0.04 0O 02
0.36 0.29 020 0.16 0.14
0.00 0.00 000 O 00 0.00
0.00 G056 0.04 Q.04 0 03
0.24 0.18 0.12 0.06 0 04
0.00 0.00 0.00 0.02 0 01
0.00 0.00 0.00 000 0 00
0,00 0.00 0.00 000 0.00
0.00 0.00 0.00 0 .00 0 00

AVG
INT
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HAWAII SITE: MILILANI

STORM

JULIAN LENGTH
DAY  (HRS)
117 5583
195  31. 91
329 1. 33

RAIN
(IND
0. 30
0. 40
0. 40

YEAR: 1972
TIME INTERVAL (MIN) AND

‘ ANT. MAXIMUM RAINFALL INTENMSITIES
——RUNOFF-- MOISTURE (IN/HR)
(IN}Y (%) (IND S 10 15 30 &0
0. 00 0. Q. 00 0.00 0.00 0.00 0.00 ¢ 00
0. 00 0. 0. 00 0.00 0.00 000 0.00 0 00
W W 0. 00 0.00 0.00 0.40 0.40 0, 20

AVG
INT
0. 01
0. 01
0. 30

CURVE EROSION CROFP

NS
27

Q0
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@
(0]

INDEX  CODE
0 4
0 4
0 4
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HAWAII SITE:MILILANI

STORM
JULIAN ILENGTH
DAY (HRS)
34 1.75
39 10. 92
61 5. S0
&2 2.75
&4 12. &7
&6 6. &7
69 29. 25
75 7. 58
77 6.17
81 88. 50
87 24. 25
8% 3. 25
106 7. 00
110 18. 00
116 34. 08
138 86. 58
144 1. 67
147 0. 58
158 2. 33
164 24. 00
181 22. 08
183 13. 75
184 16. 92
2146 5. 90
217 3. 08
247 12. 33
249 25. 50
272 S. 92
280 1. 58
284 9. 67
287 8.75
289 0. 25
291 3. 92
292 1.42
294 25. 67
302 6.17
315 1. 67
324 3. 25

RAIN --RUNOFF-- MOISTURE

(IN)

COO0QLQOO000000000000H+00000000000HO0O0O0200

40

(
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0O0EO000OP0000R000000000RL0
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00
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(%)

H
PENOOOOO~OOO0O0O0O00O0OO000OEEEEEE0O 0000

YEAR:
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(

COOOrmrOO000000000000-0000000000R00000

IN)
00
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20
S50
00
20
00
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20
S0
S0
00
30
00
00
10
30
Q0
00
00
60
80
00
50
00
20
00
00
00
50
00
20
10
80
00
00
00

1973

TIME INTERVAL (MIN) AND
MAXIMUM RAINFALL INTENSITIES
(IN/HR)

5

00
0o
00
Q0
00
00
00
00
00
00
00
00
00
00
00
00
Q0
&0
00
00
00
00
00
Q0
Q0
00
Qo0
00
Q0
00
00
Q0
Q0
00
00
20
20
20

~HErO00000000000000000WOOO000C00002000000

SO oo

OrrQo00000000DO00CCO0OONO0ODO00O00C0O00000

10

. 00
. 09
.00
. 00

00

. Q0

00
00
00
00
00
00
00
Q0
00
Q0
00
40
00
00
00
00
00
00
00
00
0o
00
00
60
00
Q0
00
00
00
20
20
£0

CrCOC0000C00000000COR0000000000CCO0000

15
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00
00
Q0
00
40
00
00
00
00
00
00
00
00
00
00
60
00
40
00
00
00
00
00
00
00
00
00
40
00
40
00
00
00
20
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-1

oo

o

LR N-T-F-N-F-F-F-3
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“0
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oD
Qn
00
20
00
00
00
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. 00
. 20
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. Q0
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. 00
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.20
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. Q0
. 00
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40
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&0
40

0.

OLCOC0O OO0 0000000000000090C00
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Q0
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00
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00
40
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20
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HAWAII SITE: MILILANI YEAR: 1973
TIME INTERVAL (MIN) AND

STORM ANT. MAXIMUM RAIMFALL INTENZITIESD

JULIAN LENGTH RAIN =-RUNOFF—— MDISTURE (INSHR) AV CURVE ERDSLON CROF
DAY (HRS?» (IN) (IN) (%) (IND) 5 10 135 30 &0 INT N INDEX 0Dk
327 6.33 1.00 0 00 0. 0. &0 0.00 0.00 000 0 ¥ 0 20 0. 146 &7 1 I
335 4.75 0.60 0.03 = Q. 00 Z.40 1.80 1.20 0 &0 0 00 014 E e £
339 1.17 0.20 0.00 0. 0. 60 0.00 000 000 000 0O 10 0. 20 71 ) P
335 22.02 1.10 0.03 3. 0. 80 1.20 0.40 0 .40 0. .40 0. 20 Q.05 73 Z 2
341 62.92 0.40 W W 0. 00 1.20 0. 460 0,40 Q.20 O 10 0. 00 53 Q K4
357 25.90 0.90 0.02 2. 0. 00 1.20 1.20 1.20 Q.60 0 40 Q. 04 74 = ¢
363 6.25 0.50 0. 02 4. 0. 00 2.40 1.20 0.80 0. .40 0 20 G. OF E=2) 1 o
364 15.50 1.70 0.18 11. 0. 50 2.40 2.40 1.60 1.00 © 30 Q011 72 12 2
365 4.75 0.80 0.07 9. 2.20 2.40 1.80 1.60 0.80 0. .50 012 54 5 p
365 5.00 0.70 0.07 10. 3. 00 1.20 1.20 0.80 0 40 0.730 <14 So 1 s
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HAWAII SITE: MILILANI

STORM
JULIAN LENGTH
DAy (HRS)
1 6.17

2 S. 75
6 3S. S0

8 2.25
11 9.17
12 8. 33
13 12 33
14 15. 08
15 20. 17
23 18. 42
29 0. 50
30 3.58
31 7. 98
32 4. 00
32 3. 50
32 6. 50
37 0. 25
41 3. 33
63 22. 50
77 4. 42
77 2. 58
78 0.83
81 4. 08
107 1. 92
108 7. 50
109 9.58
109 1. 58
113 8. 17
135 4. 50
148 1.83
150 0. &7
179 19. 83
195 23. 33
198 7.58
202 9. 25
223 17. 58
245 2. 42
248 1. 08

RAIN ——RUNOFF—— MOISTURE

(IN)

COOOrROOONOO-NHOOOOHHOOOONDOOO00000=0ORO0

70
40
60
30

(I

c0o00000

N)
06
00
05
00
12
00
00

Tz

OOO000OO D000 _000000000000O0000

(%)

~FOONHOOONOOEHOQOANWNHONNHPOOOEZONLOWNY

YEAR:

ANT.

(IN)

QOO OQOONDOCURHOONNHOOOWRAWHOODOWNNHIRHEOO

. 00

70
10
60
90
70
20
20
00
0o
50
20
50
20
70
10
30
30
00
00
40
00
S0
o0
20
20
10
20
00
00
30
00
Qo0
S0
20
00
00
70

1974

NRONFRODORORNNRORNRHRrEHE P00 000OR~ 000X

TIME INTERVAL
MAXIMUM RAINFALL INTENSITIES
(IN/HR)

S

20
00
00
00
20
20
00
20
00
00

ORrOQOD00C0OrO000

HOOHrHFrOOOWIONRROR e, OO

1

0

60
00
&0
00
20
&0
00

OO OO ONOONROCOROROQOCONROD000D000000

13

40
40
30

. 00

80

. 40
. 00

40

.00

00

. 00

00
20
00
B0
40
80
80
=0
20
20
60
80
00
40
60
Q0
40
00
20
40
40
00
20
20
00
40

. 60O

0O

~OCHOOOONDOr-0C00R- Q0000000000000 000

30

(MIN) AND
A0
40 O. 30
20 0.10
40 0. 20
20 0.10
20 0. 40
20 0.10
00 0. 10
20 0,20
20 0.10
00 0. 00
20 0. 00
00 0. 10
50 0. 30
&0 1, 20
40 Q. 20
Z0 0.10
00 0. 00
40 0. 20
50 0.50
00 0. 460
40 0. 320
80 0.00
A0  0.90
00 0.00
40 0. 20
20 0.90
40 1. 00
20 0.10
20 0.10
20 1.90
40 Q. 00
20 0. 10
00 9. 00
80 0. 460
00 0. .50
0Q 0 00
0 0. 30
00 0. 60

AVEG
INT

Q.
.03
.05
12
.16
.04

jaNw)

o]

Q.
.21

SO COONODCOrS000CORCI0000

11

()4
05
03
0z
40
03
11
&
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07
20
12
(o=
32
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00
22
10
15

.29
a2

* e

. 07
0.
.26
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.03
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HAWAII SITE: MILILANI YEAR: 1974
TIME INTERVAL (MIN) AND

STORM ANT. MAXIMUM RAINFALL INTENSITIES

JULIAN LENGTH RAIN —-RUNOFF—— MOISTURE C(IN/HR) AV CURVE FROSION CROe
DAY (HRS) (IN) (IN) (%) CIND S 10 15 30 40 IMT N INDEX  Cobe
252 1.42 0.60 0.02 3. 0. 70 1.20 1.20 0.30 0460 0.40 .42 =3¢ 2 1
260 26.50 0.20 0.00 0. 0. 00 0.00 0.00 0.00 0.00 0 00 0. 00 71 o 1
262 2.75 4,30 2 64 61 0. 20 65,00 540 S 20 95 20 270 1. 54 =4 L i
263 1.33 0.80 0.04 4, 4, 50 1.20 1.20 0.80 0.80 0.70 0. 30 =0 b i
264 2.17 1.80 0.84 47 5. 30 3.60 240 2 40 2.00 1.50 1. 20 a9 X 1
266 0.17 0.20 0.00 0. 7.10 1.20 1.20 0.00 000 0. 00 1. 746 a7 Qo 1
291 10.92 1.S0 0.01 0. 0. 00 2.40 1.80 1,20 0 .60 060 Q.14 &1 & 1
200 3.5 1.30 0.00 0. Q. 00 1.20 0.60 0.30 0.40 0. 50 0.13 &1 a 1
301 2.25 0.20 0.00 0. 1. 30 0.00 0.00 .00 0,00 0 00 0.0 @1 0 1
310 96.17 0.70 0.00 0. 0. 00 0.00 Q.00 0 00 0 .00 Q 00 0. 00 74 0 1
325 15.79 2.40 0.38 16 0. 00 1.20 1,20 1.20 0. .60 0.30 0.17 &y 12 <
354 1.82 0.40 0.03 6. 0. 00 1.20 1. 20 0.30 0.40 0. 00 0. 24 L0 1 2
358 13.94 0.14 0.00 0. 0. 40 0.00 0.00 000 0 02 0 02 0.01 gt 0 z
259 12. 16 0.43 0.00 0. 0. 54 Q.3 0.30 024 0. 14 011 Q. 04 B2 a <
361 10. 66 0.12 0.00 0. 0. 52 0.00 0.00 004 004 0. .04 Q.01 245 O p
363 8.25 0.06 0.00 0. 012 0.00 0.00 0.00 0 02 0. 01 Q. 00 27 0 Z
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HAWAII SITE: MIL.ILANI

STORM
JULIAN LENGTH
DAy (HRS)
2 11. 07
3 10. 34
4 17. 97
S5 4. 24
6 8. 94
& 4. 50
7 9. 58
7 S. 23
8 S. 93
8 8. 21
10 5. 49
12 S. 26
20 2. 09
24 17. 20
30 18. 60
30 7. 89
31 16. 57
33 4. 00
490 0. 26
47 1. 68
48 3. 81
53 4. 08
58 0.91
S8 0. 68
59 1. 92
62 2. 99
&6 15. 09
&9 2. 59
70 8. 41
70 9. 45
76 12. 60
77 8. 16
78 20. 51
79 0. 90
80 0. 66
82 é6. 26
83 16. 07
84 3. 27

RAIN —-RUNOFF-- MOISTURE

(IN)
0. 42
04
08
09
08
25
09
37
18
32
93
03
12
64
=34
73
76
05
07

00000000000 PR0000000PO0OORO000000000
Q
W

(IN)

O0OO OO0 00000 POIPOCCD0OR0000000000000000

00
00
Q0
00
00
Q0
00
00
00
00
05
20
00
00
Q0
16
10
00
00
00
00
00
00
00
00
00
00
00
Q0
00
00
00
00
00
00
00
00
00

0OO0PO0ONOOOO0000C00000

(%)

N =
WNOOOCOLOO0000200

NN

YEAR:
ANT.

(IN)
00
4z
43
S7
b6
74
99
67
04
14
39
50
00
12
00
59
32
0%
00
00
03
11
10
06
09
11
06
03
07
21
00
03
19
31
34
29
23
20

0000 PO0PO000LOC000000r~0000RR~RD0000D00

INTERVAL (MIN) NND
MAXIMUM RAINFALL INTENSITIES

1975
TIME
5 10

Q.24 Q. 30
0.00 0. 00
0.12 0 .06
0248 0,18
0. 00 0 00
0.284 0, 34
0.00 0.00
0.72 0. 36
0.24 0 13
0. 560 0 34
0.72 0.7z
1. 68 1, 62
Q.00 0 00
0.24 0 12
0.12 Q.12
0.24 0. .24
2 64 2 40
0.00 ¢ 00
0.17 0.04
0.00 0.00
0.00 0.00
0.00 0.00
0.26 0.00
000 0O Q0
Q.00 0.00
0.00 0 00
0.00 0O .00
Q.00 0 00
0.00 0. .00
0.24 0. 24
0.24 0 18
0.00 0.00
0.00 0.00
0.00 0. .00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

{IN/HR)
15
0.24 Q
0. 04 0O
0.03 0O
0.12 ©
0.00 0O
0.64 0
0.00 O
0.28 O
.12 0
0.28 0
0956 O
1.9 1
0.00 O
0.12 0
0.12 0O
0.24 0©
2.12 t
0.00 0O
Q. Q992 0.
Q. 00 0.
0 22 0
0.00 0.
0. 00 O.
0.00 0o
Q.00 0O
0. 00 0,
0.00 0
Q.00 O
0. .04 0
0. 16 0,
0. 00 0.
0.00 Q.
Q.04 O
Q.00 Q.
0.00 0O
0. 00 O
0. 00 0.
0. 00 O.

20

1z
0z
04
W
04

D. 32

. 00
. 24
.1z
.20
40
.24

-7
-

. 10

0. 1%

. 24
.20

0. Q0

(8]8)
8]8)
14
(810
oz
o0
00
Ok
(9]8)
Qo0
04
03
QU
04
0z
04
00
00
02

a

0z

0,
0.

0.

COCCOrOCOCOSO00D

£0

QO
.0z
(8 )4
04
.02
17
.00
.14
. 07
12
28
77
06
(832
0
0
75
01
00
00
03
00

0. 00

00
00
.03
. 00
00
04
.05
.01
0%
.03
. 00
.00
.00
.01

3. Q2

AVEG
INT

0.
0.
0.
0.

0
0

0.
Q.
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HAWARII SITE: MILILANI

STORM
JULIAN LLENGTH
DAY (HRS)
87 0. 51
87 16, 28
89 0. 44
20 8 83
92 1. 07
93 3. 66
o4 20. 72
95 2. 08
o6 7. 57
96 8 70
7 14. 79
o8 S. 98
104 3. 58
106 18. 31
107 18. 97
109 S. 65
112 2. 61
113 17. 07
114 6. 34
118 16. 00
121 22. 57
122 11. 84
123 21. 76
124 30. 75
126 2.74
127 8. 65
133 0. 60
134 12. 58
135 20. 14
138 2. 00
140 18. 65
160 20. 92
161 7. 20
162 & .76
164 18. 20
165 8. .74
166 6. 02
169 S. 02

RAIN ~-RUNODFF-— MOISTLURE
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HAWAII SITE:MILILANI

STORM
JULIAN LENGTH
DAY  (HRS)
178 20,99
179  5.24
180 1. 11
181 22 16
188 8. 99
189 12, 22
191 33.56
194  3.42
198 10,99
199  21.94
200 3. 14
204 11. 67
220 15.17
223 4. 24
226 18,19
227  S5.20
229 419
233 2 81
242 10.98
251  10.26
254 b6 .63
259  S.34
262 6.18
266  3.233
278  14.78
279  18.97
784  0.20
288 & 87
290 22 98
292 7.21
298  10. 65
309  0.02
309  11.66
311 8. 33
311 30. 40
314 13 28
320 1. 86
323 1.40
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HAWAII SITE: MILILANI YEAR: 1975
TIME INTERVAL (MIN) AND

STORM ANT. MAXIMUM RAINFALL INTENSITIES

JULTIAN LENGTH RAIN -==RUNOFF-- MOISTURE (IN/HR) Aave CURVE FRIOS1ON RO
DAY (HRS) (IN)Y (IN) (%) (IN) =] 10 15 30 £0 INT Nt TMDEY Ol
325 10.94 0.09 0.00 0. 0. 04 0.24 0.12 0.12 0.04 0. .02 0. 00 w5 0 1
327 0.06 0.06 0.00 0. 0.13 0.33 0.00 ©.00 0 .00 0. .00 1. 07 Y7 0 1
327 7.69 1.52 0.05 3. 0.19 216 1.5 1.24 1.04 0355 0,20 L6 173 1
328 20.40 5.65 0.467 12 1.71 4. .20 2.%4 316 202 1 20 0. 28 a5 Ee i
335 3.959 022 0.00 0. 0. 00 0.42 0.30 0,20 014 0 10 0. 0& O o 1
338 1.12 0.03 0.00 0. 0. 22 0.00 0.00 000 0 00 O 00 0,03 wa ) 1
342 2.89 0.07 0.00 0. 0. 03 0.22 0.00 0,00 0 00 0 04 0. 03 el o i
346 27.11 0.78 0.12 16 0. 07 0.60 0.54 0.52 0.36 021 0. 02 = 1 1
350 7.27 0.10 0. 00 0. 0. 78 0.12 0.06 0.04 002 0.02 0.01 ) ] 1
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HAWwAll SITE: MILILANI

STORM
JULIAN LENGTH
DAy (HRS)
2 9. 27
S 2.12
3 2.78
10 3.32
15 2. 46
17 4, 32
20 4. 95
30 35. 62
34 18. 36
37 13. 75
33 6. 91
38 9. 69
3% 1. 98
41 17. 22
43 4. 43
44 28. 05
46 25. 56
48 13. 34
S0 3. 45
52 S. 96
53 2. 08
S8 0. 46
59 1. 84
61 7.95
65 3.74
&7 31. 76
77 22. 29
30 11. 45
83 6.17
84 40. 37
89 19. 65
90 20. 32
21 14, 29
92 23. 85
93 8. 62
95 22. 11
97 14. 44
98 20. 57
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HAWAII SITE: MILILANI YEAR: 19764
TIME INTERVAL (MIN) AND

STORM ANT. MAXIMUIM RAINFALL INTENS1TIES
JULIAN LENGTH RAIN ——-RUNOFF-— MOISTURE CIN/HR) aveG TURVE FEROSION CROF
DAY (HRS) (IN) (IN) (%) (IN) S 10 15 30 60 INT N INDEX ZODE
99 14, 13 0. 04 0. 00 0. 0. 70 0.00 0.00 000 Q.00 0 00 Q. 00 Sz 0 1
107 19. 61 0.25 0.00 0. Q. 00 0.3 0.24 0,24 O 20 0.11 Q. Q1 ow 0 1
108 11. 64 0. 11 0. 00 0. 0. 25 0.1Z 012 0 12 0.0 0 Q4 Q. 00 P O 1
110 9.72 0.12 0.00 0. 0. 34 0,00 0,12 002 006 0 02 O ot w4 Q i
111 8.49 0.02 0 090 0. 0. 4% 0.12 0.06 0.04 0O 02 0 03 0. 01 QL O i
112 14. 26 0.47 0. 00 0. 0. 38 0.24 0183 Q.16 0O 12 o 02 Q. 0% a1 O 1
113 12.67 0.19 0.00 0. 0. 79 Q.12 0.0 0.03 006 O 05 0. 01 w1 o i
114 S5.82 0.36 0.10 2% 0. 87 0.24 O.18 014 012 O 11 0. 0b ed= 0 i
117 0.7F 0.09 0.00 Q. 1. 01 0.24 0,12 0. 1% Q.10 0 00 Q. 13 @ o 1
118 17.528 0.09 0. 00 0. 0. 64 Q.00 Q.00 004 .04 O 04 0.0 R 0 1
120 3.21 0.223 0.01 2. 0. 1% 0.42 0.42 0O 22 020 016 0. 07 2 0 1
131 0.00 0.0Z2 0.00 0. Q. 00 Q.04 O.00 0,00 Q.00 O 00 Q. 02 ey K 1
132 b.67 0.14 0.00 0. 0. 02 0.12 00 002 0O 06 O 04 D0z 4 0 1
133 8.07 0.24 0.00 0. 0. 146 0.12 012 0.08 0 .06 O 0% 0 03 39 0 2
137 12. 46 0.2Z2 0.00 0. 0. 38 0.3 024 020 0.10 © 07 0.0z =0y 3 1
139 4. 62 0.21 0. .00 Q. 0. 22 0.12 018 0O 164 0 10 O Oz 0. 0% b2a | 0O 1
141 21.99 0.07 0.00 0. 0. 4% 0.00 0.090 O .00 O OO0 0 00 0. 00 P 0 2z
142 19.58 0.15 0. 00 0. 0 51 0.00 Q.00 000 9 0z 0 01 Q. OO PR O i
145 2.44 0.02 0.00 0. 0 232 0.05 Q.00 0.00 0 02 0 01 Q. 01 ve 8] £
149 20.57 0.30 0.00 0. 0. 03 0.24 012 012 0.10 0 02 0. 01 =7 O 2
153 0.67 0.09 0.00 0. 0. 30 0.249 0.12 0.20 0 10 Q 00 9,13 P 0 s
156 0.03 0.03 0.00 0. 0. 0% 018 000 0.00 0O 00 0O 00 0. 93 Y a) P
158 0.00 0.03 0.00 0. 0.12 0,00 0.00 Q.00 O 0O O OO 1. 00 0 O Z
160 6,26 0.07 0.00 0. 0. 04 0.12 0.06 0.02 9.04 0 0Z 0. 01 DL O z
161 2.09 0.02 0. 00 0. 0.13 0,00 0.00 000 000 O OO 0. 01 @R Q pd
161 12. 12 0.18 0. 00 0. Q. 11 0.29 0. 18 0. 12 Q.04 6 99 0. 0 2 O 2
162 4 .37 0.05 0.00 0. 0. 32 Q.00 000 Q.00 0 .00 ¢ 00 0. 01 23 0 <
167 £ 05 0.04 000 0. 0. 05 0.00 0.00 .00 O .00 O 00 0. 01 i 0 i
167 8.68 0.14 0.00 0. 0. 08 0,12 0. 06 .04 002 0O 03 0. 0z s 0 g
1469 7.958 0.04 0.00 0. 0. 18 QO 00 0.00 0.00 0 O3 0 00 0. Q0 EE] O Z
171 635 0.146 0.00 0. 0. 22 Q.00 0,04 0.03 004 005 0. 03 w3 4] =z
173 3.41 0.04 0. 00 0. 0. 20 Q.00 0. 00 0O 04 0 02 Q.01 0. 01 @i 0 “
178 0.18 0.03 0.00 0. 0. 04 Q00 0. 065 0 .00 0 00 9 OO0 O i7 ] 0 g
183 4.86 0.07 0.00 0. Q.02 0.00 Q.06 004 0 .OQ2Z 0 02 0. 02 7 8] Z
184 3.69 0.0 0. 00 0. 0. 07 000 0,00 000 O .02 O 0L 0. 02 w7 O z
191 8.18 0.06 0. 00 0. 0 00 0,00 0.00 000 002 0 01 Q. 00 oy O Z
193 $.55 0.19 0.00 0. 0 04 0.24 012 O 12 0 10 O O% 0. 0= s (8] z
197 0.79 0.05 0. 00 0. 0. 19 Q.12 0. 06 0 .02 O 04 Q OO QO OL Wik 0 z
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HAWAI1 SITE: MILILANI

STORM
JULIAN LENGTH
DAY (HRS)
199 6.19
201 29. 53
203 24 31
205 1. 19
207 0. 463
208 S. 38
219 11. 11
224 12. 77
226 8. 94
230 0. 05
231 7.59
238 9. 40
239 8. 49
253 4. 18
255 4. 26
256 1. 19
263 0. 26
265 17. 94
270 3.78
271 33. 54
279 0. S0
286 19. 96
287 2. 54
288 7. 28
298 2. 06
299 28. 70
310 15. S5
211 10. 43
319 317
320 15. 85
324 1. 76
329 27. 04
341 15. 99
350 0. 35
354 0. 15
362 2. 94
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HAWAII SITE: MILILANI

STORM
JULIAN LENGTH
nay (HRS)
2 4. 24
8 2. 26
11 3. 20
27 11. 10
31 5. 09
31 8. 49
S4 7.33
55 12. 70
56 12. 84
57 22. 37
59 20. 27
&1 10. &8
62 6. 16
63 26. 56
&5 S. 60
&7 14. 06
68 2. .34
70 21. 76
71 22 96
72 12. 30
73 9. 47
75 17. 3¢
77 26. 04
78 27. 88
80 17. 39
&1 11. 03
84 22, .84
88 10. 09
a9 19. 36
20 14. 52
21 7. 54
<7 8. 81
1900 10. 32
103 2.87
105 24 39
107 17. 45
109 9. 33
114 2. 93
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TIME INTERVAL (MIN) AND
MAXIMUM RAINFALL INTENSITIES
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5 10 15 20 A0
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STt

HAWAII SITE: MILILANI

ST

ORM

JULTIAN L.ENGTH

DAY
115
119
123
124
129
129
130
131
132
133
134
141
1446
147
151
152
1564
158
165
168
169
178
179
185
186
187
189
191
197
209
216
224
236
237
242
244
259
266
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911

HAWAII SITE: MILILANI

STORM
JULIAN LENGTH
DAY (HRS)
267 20. 70
273 0. 22
288 2.71
298 14. 42
299 4. 15
300 14. 57
305 6. 66
306 17. 08
308 3. 05
309 21.83
321 S. 02
326 3. 24
334 4, 89
337 1. 38
337 8. 69
340 3. 60
343 2. 40
349 12. 98
350 40. 08
352 4. 00
361 0. 02
365 14. S6

RAIN ~~RUNOFF-- MOISTURE
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L1

HAWATI SITE: KUNIA

STORM
JULIAN LENGTH
DAY (HRS)
11 9. 06
11 12. 38
24 1. 50
25 4. 01
30 16. 89
30 7. 54
31 19. 89
33 13. 29
40 2.79
48 311
S3 1. 30
58 0. 41
61 0. 92
62 1. 00
70 13. 37
75 2.26
76 0. 83
77 2. 18
86 2. 43
87 19. 24
90 6.79
92 1. 02
o3 1.01
94 1. 08
95 2 .84
o7 4. 22
98 6. 18
102 0. 38
107 10. 76
107 1. 94
109 0. 66
110 2. 65
114 1. 42
123 0. 92
125 4. 10
127 1. 09
135 0. 76
138 2. 64
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811

HAWAII SITE: KUNIA

STORM
JULIAN LENGTH
DAY (HRS)
138 0. 84
141 1. 26
142 1. 25
159 3.14
162 9.19
163 2. 80
175 3. 18
177 0. 05
178 & 32
192 8. 58
199 19. 65
201 2,21
250 S. 23
259 S. 11
279 1.15
279 12. 20
284 0. 60
291 14. 24
298 8.77
311 3. 55
312 3. 84
323 0. 06
324 0. 06
326 3. 22
327 26. 49
328 22. 57
331 10. 56
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HAWALII SITE: KUNIA

STORM
JUL.IAN LENGTH
DAY (HRS)
2 6. 37
6 4. 06
20 5. 33
29 9. 20
30 29. 11
36 20. 72
37 20. 67
38 30. 71
40 3.77
41 0. 31
44 0. 25
4S5 13. 446
446 9. 09
47 3. 00
47 1. 76
52 7. 41
S8 4. 53
61 9. 31
65 0. 14
68 7. 49
77 26. 54
81 Q. 18
82 0. 05
83 3.23
85 1. 47
86 0. 52
89 10. 81
93 23. .82
o4 7.72
o7 17. 56
99 17. 58
107 3.78
108 21. 98
111 0. 94
112 .35
113 27. 34
118 21. 23
120 1.82
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Table 5.-~-Sediment loss logs for the period beginning December 1972

Period Average
Site in Total anmal Average
Watershed months Ending losses  Average loss EI3g loss
Metric Tons/ Tons/
Tons/ tons/ acre/ acre/
acre  ha/yr  yr EIx 102
1. Laupahoehoe 60 Dec. 1977 2.69 1.2 0.54 739 0.076
2, Honokaa 60 Dec. 1977 .76 «34 .15 166 .096
3. Waialua
sugar (A) 53 June 1977 8.40 4.26 1.90 139 1.44
4. Waialua
pineapple (B) 53 May 1977 14.10 7.16 3.19 276 1.22
5. Mililani 44 July 1977 13.34 8.15 3.64 268 1.43
6. Kunia 38 Dec. 1977 14,37 10.17 4,54 180 2.65
124
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