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論文内容要旨

Salhlityintmsionhasbecomeapressingissuefbrthepreservationofestuary'snatmlalsituationaswellasexploitation

 fbragriculturalandaquaculturalproduction・Themaino切ectivesofthisstudyare,therefbre,toevaluatethe

characteristicsofsalttransportandtostudytheinfluenceofmorphologicalchangesan(iwaveset-upphenomenonon

salinityintrusionintoestuaries.

 AccordingtoMRC(2004),duringdryseasonssalinewaterfbmtheSouthCh血aSeaan(1theGulfofThailandmoves

 upstreamalongtheriversandcanalsoftheMekongDelta・ThesalinityintmsionintotheMekongDeltaisvery

 complicated.Thehighestsal血ityisusuallyobservedinApril.C㎜・ently,L77millionhaof(1eltalandsareaffbctedby

 saltwaterintmsion,posing60nsiderable(iifficultiesfbrthe(ievelopmentofnotonly丘rigationbutalsodomesticwater

supplysystem.Salinityworsenswaterqualityan(idamagescrop-1ands.Themostseveresituationsoccurdurhlgthelow

 flowseasonwhenthereisinsufficientflowtopreventseawaterintmsio几Strongtidalwatersencroachupto50-70㎞.

 Theexistingengineeringinf}astmcturewillbeinadequatefbrcopi皿gwithsaiinityhltrusionifwaterabstraction

increasesinthedelta.Theaffbctedareamayhlcreaseto22millionhaifnopreventivemeasuresaretakenup.

 Therefbre,salinityintrusionintotheMekongRiverdeltaisaproblemofgreat㎞portancefbragricultural,aquacultural,

andin(iustrialdevelopment.

 TherehavebeenmanyresearchontheMekongRjverDeltaconductedsofar.However,mostoftheserese訂chhave

 usedone-d㎞ensionalmodelsuchasNguyen(1986,1991),Nguyen(1992),CzemuszenkoandPham(1993),Daoand
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by applying both Artificial Neural Network (ANN) Model and Estuarine Coastal Ocean Model (ECOM). The former 

model was used to preliminarily predict salinity evolution, whereas the later model was to represent more detailed and 

complicated phenomena of salinity intrusion in estuaries. 

In ANN model, the weig~hts aJ'e adjusted to obtain the desired results. This process is called learning or training. After 

the learning (or training) process, the weights are frozen. A data set that the ANN has not used before is presented to 

verify its performance, namely testing (or verification) process. 

The data used consists oftwo sets: one for training and the other for testing the model. As the back propagation neural 

network model uses logistic activation fLmction in which its output based on the interval [O, I J CNguyen and Tanaka, 

2004); the original data is linearly transformed to the interval [0.1, 0.9] before inputting to the network. The interval 

[0.1, 0.9] is chosen instead of the interval [O, 1] because logistic activation function is an asymptotic function, so it 

reaches the value of neither O nor I . 

In order to establish the input data set, we use input data and output data processing as follow: 

> For discharge, we use the equation: 

~ [ -- J O' =0.4 2Q~(Omax Qmm) +05 
_Omax + -Olnin 

> For tidal level and wind velocity, we use the equation: 

*= [ ~ - J ~ O 4 2q (~max ~min) +0.5 
~max +~ ' nu n 

> For salinity concentration, river mouth width and wave height, we use the equation: S' = Si/Smax 

In which nm~(Qma)~ Vmax' Bmux' Hm~) and ~mi'(Qmir~ Vmin' Bnlin' Hntin ) are the maximum and minimum values of tidal 

level (discharge, wind velocity, river mouth width and wave height) data series, respectively; ~'. Q', S', V', B' , H') are 

transformed values of tidal level, diseharge, salinity, wind velocity, river mouth width and wave heigaht, respectively, 

After training and testinga, the salinity output resulted from ANN model will be transformed back into its original value 

by the formula as follow: Si = S* . S*ax 

In this study, to assess accuracy of computation, efficient index (EI) and root mean square error (RMSE) will be used. 

The forrnulas of EI and RMSE can be written as follow: 
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become necessary data for calibration or verification process of the conventional model. 

For the Nanakita River of Japan, there has been a very good correlation between external forces and salinity 

concentration. Apart firom two main usual forces affecting the transport of salinity such as river discharge from the 

upstrearn and the tidal level from the ocean, the river mouth width and wave height also have influenced on the salinity 

distribution. In addition, based on the sensitivity analyses of the combined two external forces (the river mouth width 

and wave height), it can also be concluded that the morphology change is predominant over the wave height. 

)> Three-dimensional model 

For the Lower Mekong River, satisfactory results in salinity simulation have been obtained. The correlation between 

river mouth width and averaged salinity concentration is directly proportional. It, therefore, the influenee of 

morphology change on salinity distribution should not be ignored when simulating salinity. 

For the Nanakita River, frrstly, the effect of morphology and wave set-up on salinity concentration has been confirmed 

through the detailed results of field investigation. Secondly, a three-dimensional model to deal with phenomena of 

 salinity intrusion into estuaries. It can be recognized that the model results are in *･ood agreement with the measurement 

data. Both calibration and verification processes indicated that the model is able to predict the saltwater intrusion into 

the river with a reasonable accuracy. Thirdly, the influence of morphology change and wave set-up on salinity 

distribution has been elucidated. It has been confirmed that the change of salinity is not only influenced by usual 

parameters as river discharge and tidal level, but also another external force such as morphology and wave set-up. 

Beside these conclusions, this study also made significant contribution. The author have built a great and systematic 

data set for the Mekong Rj:ver which can be significantly contribute to the calibration and verification processes of 

reproducing the real phenomena in estuaries. These data sets are expected to be of great interest to researchers and 

experts in estuarine and coastal engineering field, ln addition, the dissertation's fmdings may fturther advance the 

understandings of the salinity evolution in estuaries. 
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