Study of Meteorological Elements
and Evaporation Near Surface

A new method is used to estimate the amount
of water evaporation from Class A Pan with
higher precision and accuracy. The principle
of method is to detect the weight change of a
buoyant sinker resulting from a change in water
level of Class A Pan. A strain-gauge load cell
is used to measure the weight change. Field
observation of evaporation was done at Pohang
Meteorological Station from June 24 to August
4, 2002. By using this new method, it is possible
to measure hourly evaporation accurately
even under a strong solar radiation and wind
disturbance, enabling a direct comparison of
evaporation with other meteorological elements.
At night, under low humidity and high wind
speed conditions, more evaporation was recorded
than during daytime. Maximum evaporation
rates observed during this period exceed 1.0
mm/hour under sunny and windy conditions
with low humidity. To understand relationships
between meteorological elements and latent heat
flux at ground level, we suggest intensive field
experiments using high accuracy evaporation

recording instruments with hourly time interval.
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Contrast in Hillslope and Channel
Response to Two Large Storms,
Northern California, USA

Mary Ann Madej”

Large storms are important in triggering erosion
processes on steep, forested terrains. However,
the specific size, intensity, and sequencing of such
storms, as well as land management activities
and underlying bedrock, influence the type and
frequency of hillslope and channel processes. In
1964 a large flood caused extensive landsliding
in the Redwood Creek catchment, and channel
aggradation was concentrated in upper Redwood
Creek. Floods in the 1970's resulted in additional
landsliding, but aggradation was most severe in
downstream reaches. In contrast to the 1964 storm,
the 1997 event in Redwood Creek produced almost
an order of magnitude less material from mass
movements. Landslides due to a storm in 1997
were most highly concentrated in areas of previous
failures (on steep inner gorge slopes). The 1997
landslides delivered about 720,000 Mg of sediment
to the Redwood Creek channel network, which
represents 45% of the total sediment transport in
Redwood Creek for the entire 1997 water year.

By 1997, fine-grained deposits from former
floods in upper Redwood Creek were well
vegetated and eroded very little during the 1997
flood. In contrast, the 1997 flood caused several
changes in downstream reaches. Here the channel
aggraded locally and fill terraces eroded laterally.

Sediment supply and channel response
are influenced by the sequencing of floods,
development of channel bed armor, and degree
of revegetation of alluvial deposits.
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Transport Capacity Reconsidered

Thomas E. Lisle”

Sediment transport capacity mediates the transfer
and storage of bed material between alluvial
reservoirs in a drainage system. Understanding the
movement of bed material is key to understanding
sediment routing and the evolution of alluvial
landforms in gravel-bed river systems-even those
whose sediment load is dominated by suspended
sediment and washload. Along with bank accretion
by suspended sediment, erosion and deposition of
bed material molds the channel that transfers all sizes
of sediment through the system and from channel to
floodplain.

Transport capacity at a given point along a
drainage network appears constant or dynamic
depending on whether the time scale of observation
is equal to that of the passage of a sediment pulse
or an episode of aggradation and degradation. At
intermediate time scales (10°-10® yr) corresponding
to the evolution of sediment pulses, conditions
governing bed-material transport capacity under the
hydrologic regime respond to variations in storage
and sediment flux as pulses extend, overlap, and
attenuate through the network. The pulse scale is
most relevant to land management because it spans
the progress of sediment-related impacts such as
inundation, flooding, and effects on aquatic and
riparian ecosystems.

Relations between transport and storage in
degrading gravel-bed channels and general relations
between bed-load transport rate and tractive force
have similar inflection points marking the inception of
armoring. This suggests that in a sediment-charged
river where armoring is weak and transport rates are

Forest Service, Pacific Southwest Research
Station, Rewood Sciences Laboratory, USDA, USA

high, transport rates respond weakly to changes in
sediment supply, and the channel adjusts primarily by
erosion or deposition. At some stage in degradation,
armoring commences and responds to variations in
sediment input rates, causing sediment transfer rates
to decline rapidly as supply and storage decline.

However, it appears unlikely that the simple, linear
form of transport-storage relations for degrading
channels can be extrapolated to full aggradation-
degradation episodes: (1) Simulations of transport
rates in an initially uniform reach of a natural channel
that was affected by an evolving sediment wave
show longitudinal variations in relations between bed
elevation and sediment flux. (2) In a flume experiment
where stepped increases and decreases in feed rate
forced episodes of aggradation and degradation,
sediment output rates increased after feed rate was
reduced and the channel began to degrade. The
resulting hysteresis in relations between transport
rate and storage was driven partly by changes in bed
texture and channel morphology that increased bed
mobility during early stages of degradation before
armoring intensified and reduced transport.

These results, as well as other untested influences
on transport capacity, suggest a need for further
investigations of the dynamics of bed material
routing in a drainage basin. At present, routing
models based on the transfer of sediment between
alluvial reservoirs according to fixed values of
transport capacity would likely be inaccurate
at the time scale of the evolution of a sediment
pulse. However, accurate models based on dynamic
transport capacity according to transport-storage
relations appear to be elusive. More research is
needed, particularly in natural channels undergoing
rises and falls in sediment stage.
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Sedimentgraphs Prediction for
Small Ungauged Basis

Kazimierz Banasik ~

Estimates of sedimentgraphs (graphs of
suspended sediment load associated with
hydrographs caused by rainfall) are essential for
sediment yield assessment, providing input data
for prediction models of sediment deposition in
reservoirs, designing efficient sediment control
structures, and for water quality predictions.
In these cases, and especially in the frequently
considered non-point pollution models, in which
sediment is a pollutant and transports other
pollutants, it is important to estimate sediment
transport accurately during individual storms.

An idea of sedimentgraph model introduced by
Williams (1978) was used in previous investigation
(Banasik and Woodward, 1991; Banasik and Blay,
1994). A new definition of instantaneous unit
sedimentgraph (IUSG) was developed (Banasik,
1994; Banasik and Walling, 1995). The IUSG
was incorporated into sedimentgraph model
(SEGMO), based on lumped parametric approach.

The sedimentgraph model, which was
developed for predicting watershed response
to heavy rainfall, consists of two parts; a
hydrological sub-model and sedimentology
sub-model. The hydrological submodel uses the
Soil Conservation Service CN-method to estimate
effective rainfall, and the instantaneous unit
hydrograph (IUH) procedure to transform the
effective rainfall into direct runoff hydrograph.
The sedimentology submodel uses a form of
the modified Universal Soil Loss Equation to
estimate the amount of suspended sediment

Warsaw Agricultural University, Poland

produced during the rainfall-runoff event and
the instantaneous unit sedimentgraph (IUSG)
procedure to transform the produced sediment
into sedimentgraph.
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Patterns in Pool Sequences in
Mountain Rivers:
Pool Characteristics and Particle
Patterns from Published Studies
and Cellular Models

Nancy E. Brown

This presentation considers characteristics
of pools and particle patterns in mountain
rivers, and presents preliminary data from
cellular automata models of sediment movement
and slope evolution. The first section of the
talk summarizes general concepts about pool
initiation, controls on pool type, and classification
of pools. The second section reviews some
data on the relationship between channel slope
and the reach or pool type. The third section
summarizes some fleld, flume and model data on
three different patterns in particle size that have
been described in published research. The fourth
section summarizes patterns in particle size
that occur in a simple cellular automata model
constructed for this project. The model moves
particles of different sizes based on the height
that particles in a given model cell rise above
particles in the surrounding cells; this height is
called the shelter margin in the model.

The fifth section summarizes some published
field data and analytical results on the combined
effect of slope and particle size on pool initiation.
The sixth section describes results obtained
using of a cellular model described in published
research in physics. The model be related to
local particle size or to large larger slope controls
slope evolution based on local slope, which can
variations such as the slope changes at pools.

Colorado State University, USA

The final section summarizes the previous
information and describes future directions of
this project. Preliminary model results, as well as
existing research on particle deposition models
in systems other than streams, indicate that a
typical pattern of surface roughening exists. 1
expect to use cellular automata models like those
presented here, separately and in combination,
to clarify interactions between coarse sediment
particles that influence surface roughening.
This roughness includes that associated with
individual particles, but also larger scale
roughness up to topographic variations such as
slope variations at pools and other bedforms.
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Transport of DBCP and EDB
in the Pearl Harbor Aquifer:
A Post-Audit Study

Chittaranjan Ray

Ground water is the primary source of drinking
water for nearly one million people living on the
island of Oahu, Hawaii. The central Oahu has
been used for pineapple cultivation for long time.
Nematicides such as dibromochloropropane
(DBCP) and ethylene dibromide (EDB) were
used since 1960's until their ban in early 1980's
in pineapple for the control of plant parasitic
nematodes. The depth to basal water in these
areas can easily reach 300 meters. It took over 15
years for the contaminants to travel through the
weathered soil, saprolites, and the basalt to reach
the water table and finally at the downgradient
wells. A modeling effort in mid 1980's predicted
that most of the contaminants, based on their
applied mass, should be flushed out of the
ground water system between mid 1990's to early
2010. However, as of last year, the concentrations
of the contaminants appear to be at their highest
level in the sampled wells. In this presentation,
we will discuss about the limitation of the past
study in predicting the flushing of DBCP and
EDB from the vadose and the saturated zones.
We have conducted a 1-D variably-saturated flow
and transport simulation for DBCP and EDB
transport in the vadose zone. The calibrated
1-D model was used to calculate the mass load
to the ground water system. Then we used 3-D
flow and transport models for the transport of
DBCP and EDB in the basal aquifer. Based on
our calculations, the aquifer may not recover

Department of Civil & Environmental
Engineering, University of Hawaii, USA

(i.e., free of DBCP and EDB) for another 20 to
25 years depending on the location. This puts
significant cost burden on the Honolulu Board of
Water Supply for the treatment of water from a
small number of wells that are located within the
contamination zone. We will also highlight some
on the limitations within our study and discuss

potential means to improve our prediction ability.
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