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drops, ice crystals and graupel. Pressure was calculated diagnostically by
solving the Poisson equation which was derived from the continuity equa-
tion and dynamic equation.

3. Result. We calculated two cases, {A) set updraft as initial wind and (B)
set no wind as initial. Comparing rainfall intensity of (A) with that of (B),
heavier and wider rainfall is seen in the case (A) than (B). Updraft had an
effect on the developing stage of 2 cumulus. It made bigger and denser ini-
tial cumulus. This powerful initial cumulus matured and stored more water
and ice drops. On the dissipating stage, stored rain drops fell all at once.
This became heavy rainfall,

REFERENCE. Takahashi, T.1976): Hail in an Axisymmertric Cloud
Model, J. Atmos. Sci., 33, pp.1578-1601
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Characteristics of Spatial Distribution of Surface Soil Moisture
in Bare Fields

K. Sunada and Y, Miyano (Both at: Depastment of Civil and Eavi-
ronmental Engineering, Yamanashi University, Kofu 400, Japan;
tel.+81~552-52-1111)

Active microwave remote sensing (AMRS), including spaceborne
and airbome remote sensing, must be one of the most powerful
technique for observing soil moisture content at the land surface in
regional and global scale. For the purpose of proposing a certain
spatial resolution of an AMRS sensor for monitoring surface soil
moistere in  suitable scale, it is pecessary to understand
characteristics of spatial distribution of surface soil moisture in
conditions of various kinds of land usc. In this study, the
characteristics of surface soil moisture in bare ficlds were discussed
statistically by using the feld data obtained by the direct soil
sampling. This study is divided into three parts as follows.

At first, the method of surface soil sampling itself was examined for
getting a rational and effective way of ficld measurements. The
volumetric water content and the mass wetness were mainly used to
express the condition of soil-water constituents. Relation between
sampling conditions, such as size of sampler, depth and number of
sampling at a point, and extent of error of the measurcments were
investigated. In the pext, temporal and spatial variations of soil
moisture in cases of dry and wet conditions in several agricultural
fields were summarized. One result shows that range of distribution
of soil moisture tends to be large in dry condition. In order to
validate the AMRS data, detail measurements synchronized with the
satellite remote sensing, SAR of EERS-1 (European Remote
Sensing Satellite-1) and JERS-1 (Japan —Earth Resources Satellite—
1), were also carried out in some same fields. At last, the spatial
scale of distribution of soil moisture content in the relatively wide
area of paddy ficlds was discussed by using the spatial auto—
corrclation function of the moisture content. The characteristics of
spatial distribution of surface soil moisture were also compared to
that of dry bulk density.
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TEMPORAL SCALE  EFFECTS ON MODELLED  CATCHMENT
HYDROLOGICAL PROCESSES IN RESPECT OF GLOBAL CLIMATE
CHANGE

D Panagoulia (Department of Civil Engineering, Divi-
sjon of Water Resources, Hydraulic and Maritime
Engineering, National technical University of
Atﬁens, , _Irgon Polgtechniou, 15780 Athens,
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G Dimou (National Technical University of Athens,5,
Irgon Polytechnijou, 15780 Athens, Greece

National Technical University of Athens,Greece

The effects of the temporal scale of mountainous
catchment modelled runoff and soil moisture were
analyzed in respect of global climate change. For
this  purpose, o approaches with different time
resolutions were adopted for the same catchment size
in this instance, the medium sized Mesochora catch-
ment. in Central Greece). The first approach was 2
monthly water balance model including a snowmelt
variable quantified empirically according to monthly
temperature. Inputs to this model were the monthly
grecipitation and temperature. The second one was
he coupling of the snowmelt and the soil moisture
accounting. models of the US National Weather Service
"River Forecast System (US (NWSRFS) with such inputs
as the ambjent air temperature and precipitation,
both at six-hourly-time-step.

The global climate change, which was indexed to C0»
doublin? scenarios, was simulated by a set of hypo-
thetical scenarios of temperature increases biv 2
4°C and precipitation changes by 0,*10,+20%. 1531
combined scenarios produced similar winter runoff
increases for the both two hydrological approaches
and lesser spring snowielt and summer runoff decrea-
ses on US NWSRFS models. Nevertheless the combined
scenarios of 4°C temperature increase yjelded the
largest spring runoff reductions for US NWSRFS models
Under the alternative climate scenarios, the ch

differences among the climate scenarios and models
strongly suggest” that there is need for better re-
gresentation of the catchmeat hydrolo modelling
efore, materialising the hydrological modelling
at the land-surface-atmosphere interface.
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‘ichi i (Laboratory of Erosion Control, Department of
Forestry, Faculty of Agriculture, Kyoto University, Kyoto 606, Japan)

Soil moisture plays important roles in the energy and water exchange
processes at the interface of the land surface and atmosphere. The
moisture characteristic of soil is represented by the relationship between
the volumetric water content § and the soil capillary pressure ¥ and is
referred to as the soil water retention curve. It is based on the soil pore
structure, and is necessary for modeling water movement in unSaturated
soil.

Many models for soil water retention curve have been proposed.
However, most of these models are curve-fitting equations and do not
emphasize the physical significance of their empirical parameters. A
new retention mode! (the LN model) was developed by applying three-
parameter Jognormal distribution laws to the pore radius distribution
function f{r) and to the water capacity function, which was taken to be
the pore capillary pressure distribution function f(). The LN model
contains three parameters that are closely related to the statistics of f{1p):
the bubbling pressure ¥, the mode ¥ of f(¥), and the standard
deviation o of transformed f(). The accuracy of the LN model was
tested for 100 sets of observed retention data of both disturbed and
undisturbed soils. Results showed that the LN model exhibits great
flexibility. By comparing the LN model with three existing models, it
was shown that the van Genuchten model is analogous to the LN model
under the restriction ¥, = 0, the Brooks-Corey modet is similar to the
LN model when 9. —* o, and the modified Tani model is analogous to
the LN model when O is restricted to o ~ 0.62. As a result, it was
concluded that ¥, Yo and o are all essential for 2 general retention
model.
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The Variation of Annual Rainfall and Surface Temperature  Over
Chao Phrayz River Basin, Thailand

Raghunath Jha, Irrigajon Engineering and Management Program,
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Climate is never stll, it has been varied through out the past and it will
be vary in the fumre. Climate fluctuations may vary from seasonal to
inter-annual or even longer time scales depending either on external forces
such as solar radiation, earth orbit etc., or on intemnal interactive processes
among various components of the climate systern. Moreover, human

and the qt i ion int the of the so called

_greenhouse gases, land use and alteration of the earth surface eic., may
play imp role in prod climate variati

In this stady, two imp indi and precipitation have

been used to analyze the changes in climate and environments, The
observed data of precipitation and temperarure from 1952 to 1992 over the
Chao Phraya river basin have been used in this analysis. It is found thar
the changes in precipitation and temperature are not globally uniform since
in high latimde the intemp are more i while mid
lariude the changes are equally impomant where as changes in
precipitation are more siguificant in low latiudes.

The decreasing trend in the rainfall for the whole period (except 1972 to
1978) ocamred over Chao Phraya river basin There is sharp decrease of
annual rainfafl from 1978 dll 1992,

For the Chao Phraya river basin, annual mean surface temperature rise
remarkably above normal since 1978. The mean annual temperature was
below normal in between 1971 10 1978,
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E M Rasmusson (Department of Meteorology, University of Maryland,
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E H Berbery (Department of Meteorology, University of Maryland,
College Park, Md 20742; tel. 301-405-5351;
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The i le di ic and modeling studies of the GEWEX

of the soil moisture contents were erratic among
modeliing approaches and the various climate cases.
Yet the largest soil moisture content reductions
were simulated from the monthly water balance model
during the summer months.

Although the calibrated US NWSRFS models had finer
time resolutions and higher value of Nash parameter
NTD as an accuracy criterion than those of water

balanced model, the aforesaid erratic hydrological

Conti i-Scale Inmternational Program (GCIP) will address two priority
scientific questions: 1. How does the strength and character of the jand
surface/: pheric back vary Iiy over the Mississippi Basin?
On what scales? 2. What are the relative roles of large-scale land-
atmosphere feedback and remote forcing in the development, maintenance
and decay of mid-latitude hydrological anomaly regimes?

The GCIP continental-scale diagnostic studies will be based primarily on
operational data/analysis/forecast products from the US and Canada.
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Operational four-di ional data lation systems will provide the
daily and ti aged data/analysis prod: needed for a broad suite
of studies that include precipitation recycling, intense precipitation events,
large-scale, long lasting hydrological anomaly regimes, as well as the
documentation and study of the annual and diurnal cycles. The primary
operational "workhorse® will be a regional mesoscale model with a
horizontal grid mesh of 30 km and 50 layers in the vertical.

The major continental-scale research thrusts will be described. The site
of GCIP, the Mississippi Basin, offers a rich variety of regional and
seasonal hydrological conditions. In order to exploit this diversity for
purposes of calibration of parameters and the transfer of GCIP results to
other continental regions, the basin has been subdivided into four large
subregions with different characteristics. During the first year of the 5-
year observational program the focus will be on summertime conditions
over the southwest subregion, which more or less corresponds to the
combined Red and Arkansas River Basins. During the second year, the
focus will expand to the upper Mississippi Basin and studies of cold
weather hydrology, notably the effect of snow cover on the thermal
condition of the land surface.
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Rainfall-Runoff and Streamflow Modelling of Chao Phraya
River Basin, thailand

T Tingsanchali (School of Civil Engineering, Asian
Institute of Technology,P.0.Box 2754, Bangkok, Thailand;
Tel.662-5245557; Fax.662-5162126.

The Chao Phraya River Basin which has am area of about
160,000 sq.km. is the largest river basin in Thailand.
The river basim covers the main part of the northern and
central parts of the country . It is well developed in
vater resources,irrigation,agriculture, hydropower,urban-
ization and industries. There is forest cover about
tventy percent of the basin area.The river basin receives
an annual rainfall of about 1300 mm/yr from the southwest
monsoon {during July-September)from the Andaman Sea and
from tropical revolving stroms or typhoons (during
August-October)from the South China Sea.

The streamflov in the Upper Chao Phraya River Basin is
simulated by osing the SSARR hydrological model developed
by U.S. Army Engineers, North Pacific Division, Oregon,
U.S.A.. In the 250 km reach of the Lowver Chao Phraya
River from Chainat to the Gulf of Thailand, the
streamflow is influenced by tidal effects and it is
simulated by using the Node and Branch Model for channel
netvorks considering overbank flows . The hydrological
and hydraulic parameters of the two models are determined
by trial and error during model calibratior considering
the daily and hourly hydro-meteorological data in
1968{dry year), 1971(normal year) and 1975(flood year).
The result of the model calibration is found to be
satisfactory. The models are verified successfully by
using the hydro-meteorological data in 1978 . The two
models are later applied for flood forecasting in the
river basin.From this study, it can be concluded the
hydrological process and daily streamflows in the Chao
Phraya River Basin can be accurately described and
predicted by the two models. Therefore , the two models
may be used as a tool component in the Global Energy and
Water Cycle Experinent {GEWEX) /Asian Monsoon
Experiment{GAME)} in the Chao Phraya River Basin.
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A Point Heavy Rainfall Model Based on Cloud Physics

Jae-Hyoung, LEE, (Prof., Dep, of Civil Eng., Chombuk Nat. Uni.,

560-756, Korea)

(Prof., Dep. of Civil Eng., Seoul Nat. Uni.,
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Ir-Kweon, CEON, {Lecturer, Dep. of Civil Eng., Chonbuk Nat. Uni.,
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Man-Ha, HWANG, (Lecturer, Dep. of Civil Eng., Chonbuk Nat. Uni.,
560-756, Korea)

Jung-Ho, SONU,

A point heavy rainfall process is physically godeled. It uses
meteorological variables at the ground level as its input. The
cosponents of the model are paraseterized based on well
established observations and the previcus &tudies of cloud
physics. The water equivalent mass condensed in a cloud colusn
defined over the characteristic area is the model
Particular esphasis
The dosinant parameters in the formulation are the pressuer at the
cloud top, the hight-averaged updraft velocity, the inverse of the
average diaseter of the hydrometeors at cloud base, and critical
diameter of

state,

is placed on the efficiency of accretion,

hydroseteor  size
distribution function. The parameters included in the model are
estimated by the optimization technique, The model is tested by
heavy storm events observed at Chonju Weather Sevice Station in
Korea, The hyetograph is predicted by the model with the medium
valus of the estimated parameter. The results show that the moddel
is suitable for the heavy raincloud,

hydrozeteors skev-sypetric





