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*A simulation of river bet elevation change at Omoto river in 2016 typhoon No10. by Kenichi Chida
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* Sediment deposit and rough estimation of the density of inundation water in Mabi-cho flooded area caused
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[
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(13)D3 1T FEEHEMEORRERE THES A1 L7,
L AT, MERPHLEEL/RIZEE L CKIE AR B K AR 14 AW TR OBBRANMERE TN D2,

k: ~ k: ~ -2.25
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L2 DODOEHN2UE L1 METH T,

GYBENR T O E RO Y PRI L, & L T3xdsy, HEHTHI & U CEEFE D IR BR /K I & 7 Hi O FLIE
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No.2, pp.355-360, 2015.

2) WNEHIR, SB 1, ) B, SRR, Mt ERTCIE K B O HRDHEREOW E o~ DR,
EARFARCEB2 (HEFETS) , Vol.72, No.2, pp.397-402, 2016.
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AR, BEABEREICIEREENLELTEY, 2018460 A ASERIE, BM 21 =
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P EN TS (B x1X, g, 2016), HALALH OPEERIZB W CIEZM B (2018) 23+ =
WA i IX 230 T 1741 FITHEAE LT IE B RS O EHIT R0 2 & 2 HHEEY
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2014), —J, EEWEH TN OO HEOTTR S H 5 e (Bl 21X, 1588 40 KHIEE ;
TeoMiHREZE S, 1988) 1ZHDHHDD, TIVE CEEMEWIIR > Ty (ER
BEF A SAL, 2017), EH SIXTAREE GO RFERTEFIZB W TA Ry MY OREZ
T72ol-, ZORER, MEEMOKE~T L NEOFIZA R NEEEZLNDWEE R L
7o AL, ZOA XY NEBORESCRINIZOWTHET D,

2. FAEMHIR - FEFIE

B Rl o R IR O 1 2~Sm BRE TH Y, EIEOW i X o THEIZh s B
HRELLTWERETHS (K1), 2B, FHEICET2ZNETR—U VI7FEICL-T
2500~7500 i D 3 K DPAKELFR & E 2 S b bfE (BokOE, Eok®, KON Eok@JE) 2iih
ENTWD (EBERBERERSH, 2017), #EFIA A Far7d—ickoT 128k, ~vFa ¥
FATA Y= ANTSHEOH 1902 T7HE AL, ok, "y T A VFATA Y —
X, N Rar =l ko TTORBMOENZE L WML ICER 102 EOibE 2
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A study of event deposits in coastal lowland on the western coast of Shimokita Peninsula by Masayoshi
Murakami, Rina Okada, Koji Umeda, Takanobu Kamataki
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BERES, +EMEARICEY b 2 LRI DR

ALRTR 2B T2ERF 2R ME Bz - fE &
KERFMHFAAEE 7 — SRE FE

1. IXL®IC
ZERIR G (K, BokCmille &) 1T K0 B AN AR KRR R & — U e TR IS FE Al &
IR D Z A R N &\ D, T DD H, BEEHERIIZ A X MR O—FETH Y,
WE TR ZND BIRAE LT KIRIZ K o TR O RMECHE e E MR R S, T 603508
Pr~HE S CTHHER L b OO E ERINTWD (21X, BIE, 2012), BEHEREYO
AR SCERIEIC X o TUREORKFEFHSCIAER S 2 EAH LN IN DD, Zh b OFEHR
IXFFROHE « HE N — REEMIC 25 2 LA TE 5, BRI O B AN i, FRE R
CANET, BKEIRE B BREIED, 2015, 2016) OHARREE - RET (REAIEAN, 2017) OHF
BB WTA Ry MBI R STV D, 8 O IIEFEE D BB 7 YPUT X 0 L5558 25km 12
PET 2 HANFET A &l (FED06) [ZBWTA Xy NMEBEYOREEZITR->TE T2, &
DFER, BIRICELZ R ET 2EEHERY AL L0 T, SEIEZNCHONTHET S,
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Figure 1 72 : BEEE 2K, R +ZE0, £ : AEHEAEZ  (Google Earth X 1)

2. AEHIRB L ORES L

AR C B D HH LPEITIE, LRSI © TRALICIE O D /INIIIATEE L, YUK Cch D+ =
WUTIEWTWN D, ZO/NIJINTH - TS 1.0~1.6m OEMBER > TR Y, HE NI AE LI
(D b DR L, WHR D OWERIRIE O HEEEA A U 2 alRetEd @y (Figure 1), A
VA AT AP —%HVTHE 10cm, £ X 200em, JE & 3cm O 7 & v 7 Y0 T 0% EH A CTERIR
U7z sRBHI/INAT O] 1173 559 250m #5512 EFRIC 23> TR 20m &, AFF 15 &
AT CEREL L7 (Figure 2), & 512, MALGHAISHK Tm, HEHANH Sm, HESHK 2.5m O kL

*Traces of tsunami and liquefaction recorded around the Lake Jusan, Tsugaru Peninsula by

Rina Okada, Koji Umeda and Takanobu Kamataki
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Figure2 A :AZEHIRAL, B: A—) v JHEBI O L U FHLER
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'

Figure3 KUV FEEM
kLo FCORERIBIZE (Figure3) (285 &, HiF 58 85cm & TIHELSCHHEL» 625, £
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RIZJEBEFEET D, 5) JEIEAFRID S LRI 172
S TIRAIZHEL 720, HIET 5, 6) WOFMHRR
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DO T ORISR REZWIRE L TEE, WNRREEZE->TW\WDH, £, ZOJRRK
BroIEY~ M DI OLa NG END, MIPEOFIEE, Z ORI Dh, k1L
WAL EE2EWT 5, £72, WERIEKIERY DB > CRERBITIREER H 722 &, ¥

: : S e ~ MY IOMAENRREICEEND Z &0
O, HEMERY ORERBRE ITMIE Ch > 72 2
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(Figure 5) , {IRALDNAE U 72 O 13 3 B sk
HETTH T,

WIT, ZDAN_ b~ (B ZRET D0
12, TREE 85~90cm F6 K VA 100~105cm 2> 5
G BB U7k, TREE 125~135em 2> BHERE L
Figure 5 EFHEREY & ERD X~ kDI OED e EHIE AT -
7o VRIE 85~90cm DM T LV ADIS11~1920, & 100~105cm OFEY T LV AD1726~1814, ¥
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~ FU U IDA LY AD1392~1443 LW S fEE TR (Table 1), ¥~ F ¥ I DFERITOVWT,
WEE ) Y — R ORBEEEET DLERD D0, + ZWITVUKRE CH 0 EfER Y P — S—4F
REWET D ZEIIREETH D, 72720, — Mgk & b ERUROAERZEDHY 400 4E &5 %
LTS Z ED D (Reimer et al.,2013), VR 125~135ecm OHERIW OEI T AD1800 FEHLLRT T
L EHWITE D, THETOHARWM O EHEE - HHEEEIEIC LD & BlxE, D, 2017),
Z OHEREMITHINS T 5 A X0 DT 1741 FEITHAE U2 BRI EEE O ATREMEA B V., 2288, B (1984)
ICLDE ZOEEIZE D F 2O E T 5~6m EHEE SN TR, 1983 4E A AEFHHED %
Nk ERES ESNTND,

Figure 6 A : £f{&, B: ffHE, C: "BWE
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ZEE 100~105em( {EMH) 21030 1726-1814calAD

X 125~135¢m

. =+ -
( 2k S OIER) 520%30 1392-1443calAD
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* Flood deposits recorded in coastal lowland on southern part of the Happo town, Akita Prefecture by
Takanobu Kamataki, Rina Okada and Koji Umeda
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* A study of tunami and flood deposits on coastal lowland in Nikaho City, Akita Prefecture. by Hiroshi Unai,
Takanobu Kamataki, Norihumi Abe, Tatuki Tokumaru, Hideo Matsutomi, Rina Okada, Masayoshi Murakami
and Koji Umeda
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Sand spit morphological change of An Hai and Le Thinh inlets, Phu Yen
Province, Central Vietnam.

Nguyen Quang Duc Anh', Hitoshi Tanaka?, Nguyen Xuan Tinh?, and Nguyen Trung Viet*

1. Introduction

Tuy An is one of the most beautiful coastal districts in Phu Yen province in the central of Vietnam. This
place has many scenic spots such as O Loan lagoon, the Sea cliff of stone plates and Cu Lao Mai Nha
island. There is a long beautiful sand spit of 6 km length from Le Thinh and An Hai tidal inlets (as shown
in Figure 1). These two tidal inlets are very important to maintain the O Loan lagoon water environment
conditions which are vital for the aquaculture activities such as shrimp ponds in this area. This is a rather
special and typical form of morphology along the coastline in Central Vietnam (Eriksson & Persson, 2014;
Tanaka et al., 2018)

0 500 km South China .
CHINA Sea Mai Nha

(,NN nCsstei il N

Paracel Islands
2y
%,

THAILAND

Tuy An, Phu Yen/

= lagoon
2km
ef

m Ha Bang station b

Figure 1. Location of the sand spit and An Hai and Le Thinh Inlets

Along O Loan lagoon through An Hai and Le Thinh inlets, local aquaculture activities have been
developing significantly, which is conducive to the increase of revenues and profits to the local residents.
However, it also negatively affects the living environment of the local people. The zone of the O Loan
lagoon (with a total water surface area of 1,570 /a) to the end of the tidal channel of the local aquaculture
industry has been developing strongly in the last 20 years. The shrimp ponds protecting methods are
illustrated in the Figure 2. As can be seen in the Figure 2a, to protect the sand spit from the effect of waves
and currents, citizens have grown trees on the right sand spit while in the inside side of the sand spit, a
series of shrimp pond banks have been built. These make the northern part of spit sand from Le Thinh
inlet to An Hai inlet be protected. Thus, it hardly occurs the breaching at the northern part of sand spit
under the influence of natural factors.

Figures 2a and 2b show the beginning and the ending of the northern part of the sand spit with the
viewing point from An Hai and from Le Thinh inlets, respectively. These photos were taken during the
field trip on December 25", 2018. Standing from the south side of An Hai inlet and looking up to the north

and standing from the position of Le Thinh inlet and looking back to the south, it is very clear to observe
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the height of sand spit which is relatively high and being protected by the casuarina cultivation. The inside
part of sand spit is protected by the shrimp pond banks reinforced by concrete structures or bamboo types
(as shown in Figures 2c, 2d). These types of reinforcement solutions are built by the locality along the
sides of tidal channel using their funds. In order to take advantage and expand the aquaculture space, the
people have organized themselves to build the embankment and gradually encroached on tidal channel,

which reduces the area of the tidal channel.

b Northern sand spit

Postiton taking the pictures
TO.

Figure 2. Sand spit, breaching and shrimp ponds protection.

The main objectives of this study are to investigate the sand spit morphological changes of An Hai and
Le Thinh inlets as well as the breaching mechanisms at An Hai area. The analyzed results have been
indicated that the sand spit breaching occurred at a lower dune elevation and usually following by a big
flood event.

2. Data Collection and Research Methodology

In this study, the authors apply the remote sensing image method that has been carried out by Pradjoko
& Tanaka, 2011; Tanaka, Hoang, & Nguyen, 2017 for An Hai and Le Thinh inlets in Phu Yen province.
Being considered as the data set used in this study, beside the photos taken during the field trips, Landsat
images from 1988 to 2018 (Figure 3) and Google images from 2009 to 2018 (Figure 4) were utilized.
Those images are rectified to the same coordinate system in the World Geodetic System 84 (WGS-84)
with the coordinates of the origin of 312895,40E and 1474664,56N. The baseline is set at 160 degrees
counter clockwise from the North. In this study, tidal correction was not performed since the maximum
difference between shoreline positions before and after tidal correction is still smaller than the resolution
of Landsat images. Spatial moving average was applied to reduce the effect of big scatter in shoreline

positions due to the low resolution of the Landsat images.
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Figure 3. Analysis the shoreline changes of sand spits by using the Landsat images
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Figure 4. Analysis the shoreline changes of sand spits in Tuy An by using GG images
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3. Results and discussion

In order to determine the increase in the area of shrimp ponds and the decrease in the area of the tidal
channels over time, along with the observation of the width reduction phenomenon of Le Thinh inlet and
the fluctuation of An Hai breaching over time, the authors have developed the basic definition in analyzing

the extracted results of shoreline lines as shown in Figure 5.

y («10nT)
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Figure 5. Definition of the analyzed parameters of the sand spit (a) and tidal channel areas at Tuy An (b)

in which: A;: sand spit area; A,: shrimp ponds area and A3: tidal inlet channel; B1: Le Thinh inlet width
and B3: An Hai breaching width

Figure 6 represents the results of the analysis the B1, B3 parameters by using stateliness images in
relation with the water level at Ha Bang hydrological station. Le Thinh inlet width, B1, tends to slightly
decline from the analysis of both Satellite and Google images. It is easy to identify that the cause is due to
the effect of diffraction wave and stream sediment transport. Based on the hydrological data of Cai river at
Ha Bang station, it is noticeable that when big floods appeared on the Cai River, the breaching phenomenon
occurred in the years of 1988, 1999, 2005, and 2010. Based on this hydrological data, it is also possible to
see the relative correlation between the flow of the Cai River and the declining trend of Le Thinh Inlet
width B1. One of the main causes of the breaching phenomenon in the An Hai Inlet area can be resulted
from the impact of the local people. The activities can be mentioned such as reinforcing the spit sand
locations along the tidal channel, expanding the aquaculture area by constructing the shores of shrimp
ponds, encroaching on tidal channel surface area. When large flooding reaches tidal channel combined
with the decline of the open surface of the tidal channel, the possibility of flood drainage through Le Thinh

Inlet tends to decrease in width. As the result, the breaching phenomenon will occur. It can be seen that
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the breaching of sand spit is influenced by large rivers.

During the period from 1988 to 2017, An Hai inlet were completely deposited for 3 times. The first
period lasted for 10 years from 1989 to 1999; the second period was from 2007-2010 and the latest period
was from 2011 to 2015.
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Figure 6. The relation between B1, B3 and the monthly max. water level at Ha Bang hydrological station.

To analyze in detail the cause of the breaching of sand spit, the authors correlated the variation of sand

spit area and the tidal channel surface area based on the results analysis using the Google images with high
resolution. Because the size of shrimp ponds along the two banks of the tidal channel is relatively small
and the resolution of Landsat images is not good enough to do these analyzes.
There is a declining trend of tidal water area within 10 years from 2009 to 2018 due to construction of
fishery embankments from 170x10* to 90x10*m’. At the same time, the throat width of Le Thinh Inlet is
very small, fluctuated from 20 m to 60 m. This indicates that in order to maintain the volume of water in
O Loan lagoon, the depth of Le Thinh Inlet must be deeper.

During the period from 2000 to 2006, the breaching phenomenon of An Hai inlet appeared constantly
although the monthly maximum water level during this period was not too high. During the fieldwork,
through interviews with the local residents, it was found that in the southern sand spit where closes to the
location of An Hai Port, the people have transported a lot of sand at the breaching position of sand spit
during this period to fill up the banks of shrimp ponds. This activity decreased the height of sand spit in
comparison with its original level. Therefore, although the flood water level during this period was not so

high, the overflow through breaching positions for a long duration is completely explained.
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As can be seen in Figure 8, the results of GG image analysis showed the reduction of the tidal channel

water surface area from 2009 to 2018 along with a sudden decline in the area of sand spit in 2015, which

can be observed by the breaching phenomenon of sand spit in this year.
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Figure 7. The relations of sand spit area, the tidal channel water surface area and the width of inlets

4. Conclusions

In short, sand spit morphological change of An Hai and Le Thinh inlets in Phu Yen province in the
central of Vietnam has been figured out using satellite images in the last 30 years. Based on the analysis
results, the breaching phenomenon of An Hai inlet and narrowing phenomenon of Le Thinh's inlet not
only greatly depends on the flood flow regime but it is also being affected by the activities of the local
people.
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Recent morphology change at Da Rang River mouth, Phu Yen, Vietnam

Nguyen Trong Hiep', Hitoshi Tanaka?, Nguyen Xuan Tinh®, Nguyen Trung Viet*

Abstract

Da Rang River mouth, resembles many coastal areas in Vietnam, has been recently encountering
significant changes induced by either nature or human involvement. The instability of sandspit’s
formation at Da Rang River mouth can be detected by two major phenomena which are migration of the
river mouth after the 1993 flood and shrinkage of the south sandspit owing to human interference. This
study, by utilizing one main source of satellite imagery: Landsat imagery, investigates the recent

morphology and its variation thoroughly.

Keywords: Da Rang River mouth, the 1993 flood, human interference, migration.

1. INTRODUCTION

Da Rang River mouth has a typically deltaic
shape that is common in the world. Since the past,
numerous studies about the formation of delta
coast had been made and yet still have been
researched extensively lately. This study focuses
on the dramatic reversal of river mouth
mechanism due to human involvement. The
observed phenomena of Da Rang River mouth
are not obviously distinctive which were
considered in many prior studies: migration of the
river mouth and gradual disappearance of
Southern sandspit. FitzGerald et al. (2000)
discussed fundamentally the mechanism of
ebb-tidal delta breaching at stable coasts where
dominant of longshore sediment transport and
asymmetric accumulation of sediment on either
sides of river mouth leads to a severe deflection
of the main channel. In more specific study,
Patchanok Srivihok and Tanaka (2004), by using
aerial photos, stressed the seasonal migration of
Nanakita River mouth, Japan controlled by the
dominance of longshore sediment transport. Sato
et al. (2014) with abundant of bathymetric data
characterized the formation and deformation of
Tenryu River mouth, Japan trigged by floods, the
formation of bar and trough topography bound
with frequency of storm waves and erosion as
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Pacific Ocean

Da Rang
River mouth

Rang
River
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Figure 1: Study area

result of imbalance longshore sediment transport.
The current situation of Da Rang River mouth is
suspected that been causing by incidence of sand
mining inside of river channel and the placement
of beach protection construction on the South.
This has already demonstrated widely, namely,
Guangwei (2011) and Anthony et al. (2015)
emphasized the same point of view of coastal
erosion caused by the reduction of sediment
supplied to coast owing to the impacts of major
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dams and channel bed erosion triggered by sand
mining.

Da Rang River mouth has received attention
of many studies for last few years due to its
complicated changes. Hoang et al. (2015)
claimed the existence of the sand terrace in front
of the river mouth contributing a great deal of
sediment on both sides of the entrance. Tanaka et
al. (2016) indicated the elongation of the right
sandspit created severe erosion on adjacent area.
And more recent, Cuong et al. (2016) discussed
the nearshore hydrodynamics and sediment
transport in Da Rang River mouth in a short term

"“I k\.-

12634 m

from 2015 to 2016 by abundant of field data
obtained within that time. However, these
researches mainly did not reflect the most recent
change and such a debatable discussion between
mechanism variations is vague. Therefore, this
study will provide a comprehensive view on the
mechanism of Da Rang River mouth by using
Landsat images from 1988 to 2018.

2. STUDY AREA AND DATA COLLECTION
Da Rang River mouth is located in Tuyhoa City,

south central Vietnam, away from from Ho Chi
Minh City about 400 km in Northeast direction
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Figure 2: Morphology variation at Da Rang River mouth (1988~2015)



(Figure 1).The river mouth belongs to the largest
river in South Central of Vietnam, Ba River which
has the main stream of 307km in length and total
basin area of about 13300 km®. At the entrance of
the river mouth, the formation of the spits as the
accumulation of sediment beyond the shoulder of
banks have existed for many decades. The
sandspits on both sides have been fed by sediment
supplied from the river and incident waves.
However, the interference of human activities also
created such a big impact on this area which the
rate of sand mining has rised rapidly for last few
years. It is reported by the local government that in
the period from 2015 to 2017, at least 7 dregding
activities had been executed on different locations.
where the sand mining focuses on the upstream
river bed and the entrance of the river mouth.
Approaching waves are a vital factor on the
varied shapes of the sandpsits since seasonal
effects are highly noticeable. Da Rang River
mouth is influenced by the monsoon climatic
regime; Northeast monsoon prolongs from
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October to April and Southwest wind lasts from
May to September.

The main source data of this study is Landsat
imagery obtained from U.S Geological Survey
(USGS) database from 1988 to 2018 (190 photos).
Every images are rectified to one coordinate system
by linear transformation (Affine transformation)
having a baseline of 148 degree to the North.
Shoreline detection was also implemented to all
images by extracting the wet-dry line by the
maximum gradient pixel and nearest neighbour
method. The drawback of using Landsat is its low
resolution which neglects the effect of tide on
shoreline.

3. RESULTS AND DISCUSSION
3.1 Natural morphology variation of Da Rang
River mouth (1988 — 2015)

Da Rang River mouth from 1988 to 2015
encountered an overwhelm change in its
mechanism. Figure 2 indicates clearly the
migration of the river mouth from the South to the
North after a big flood 1993. This implies the
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Figure 3: Morphology variation at Da Rang River mouth (2015~2018)
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mechanism is turned into a new one which is more
hydraulically efficient than the previous one due to
a breakthrough by the flood. This new river mouth
mechanism lasted for long period until late 2015.
The mechanism during this period was discussed
in detail by Hiep et al. (2016) which the
predominance of longshore sediment transport or
river mouth was cleared out thoroughly.

3.2 Morphology variation under impingement of
human involvement (2015 — 2018)

In 2015, the closure of Da Rang River mouth
nearly happened led to the urgent excavation to
maintain the navigation channel. But the sand
dredging was overdone that sand and gravel of some
places inside the river mouth were intentionally taken
way. And the elongation of the right sandspit caused
a severe erosion on adjacent area that threatened the
whole area behind that. With the aim of both
reduction of wave heights at the shore and
collection of more longshore transport of sediment,
the former structures were 6 groins placed on the far
South of Da Rang river mouth and the latter were
several headland and detached breakwaters on the
groins. Breakwaters are detached, generally
shore parallel structures that reduce the amount of
wave energy reaching a protected area. They are
similar to natural bars, reefs or nearshore islands
that dissipate wave energy. The reduction in wave
energy slows the littoral drift, produces sediment
deposition and a shoreline bulge or salient feature
in the sheltered area behind the breakwater. Some

longshore sediment transport may continue along
the coast behind the nearshore breakwater.
However, the downside took place consequently
when the right sandspit was becoming smaller
until hit by a big typhoon in 2017. The entire
sandspits dissappeared and have not recovered
afterwards as indicated in Figure 3.
3.3 Longterm morphological change

A simple analysis was conducted to investigate
the longterm morphological change at Da Rang
River mouth by comparing the entire shoreline
data to the very first one. The expression of the
analysis can be seen at Eq.1 below:

Ay(x,t)zy(x,t)—yo (x) (1
The dark red area around 1993 in Figure 4
emphasizes the severe erosion on the left sandpsit
which indeed the flood wiped out the entire left
sand spit. Then the left sandspit was not be able to
reach its previous position and as a result deposited
to the Northern adjacent area. In the meanwhile,
the South sandspit accretion appeared after the
flood and prolonged further to the opposite side.
This is because large sediment was attached on this
area by ebb shoal in front of the river mouth and
sand bypassing from the North side. The
elongation of the sandpsit also triggered the
erosion beyond it and became more severe until
the 2017 typhoon emptied the entire South
sandpsit.
3.4 Analysis of river mouth charateristics
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Figure 4: Long-term shoreline change at Da Rang River mouth



To investigate the morphology change at Da
Rang River mouth by a quantitative appoarch but
not only by visual. Several vital quantities of the
river mouth are defined which are the center point,
X, Ye, river mouth with, B; and area of each
sandspit, A. Plus, yearly maximum fresh water
discharge, Q,..x from a hydrological station located
far upstream from the entrance about 37 km is also
brought up to make a contrast with river mouth
parameters. The definition of these quantities and
their measured values are shown discreetly in
Figure 5.

The value of the centerpoint regarding
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longshore direction reveals the movement of river
mouth as the river mouth migrated to the left after
the 1993 flood and its reverse on which the
sandspit was getting smaller. between 2015 and
2018. With regard to crosshore direction, the
specific trend is not able to be detected; however
during the reduction period, the right sandspit was
intruding into the upstream due to incident waves
and lack of sediment from river mouth. The river
mouth width also fluctuated through the entire
period but 2 extreme values are those of two
catastrophical events.

The area of two sand spits showed how
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dominant the growth of right sandspit was. Before
the 1993 flood, the river mouth was stable
although the area of two sandspit kept varying.
After getting struck by the flood, the North
sandspit was flushed almost entirely that the value
of it nearly reached the bottom, while the South
sandspit was faded away a smaller amount. The
flushed sediment then stayed offshore and in front
of the river mouth creating ebb shoal and bars. The
recovery started immediately afterwards but the
shoal and bars and dominant longshore sediment
from South to North play their important roles to
deposit plenty of sediment onto the right sandspit.
This is why the South sandspit developed by a
remarkable amount, whilst the North one remained
constantly small. From 2015, the area of right
sandspit was reducing to the amount of the left
sandspit before they both went nothing after the
2017 typhoon.

The maximum fresh discharge data majorly
referred to the flood events in Phu Yen and it is
distinct to detect the extreme value caused by
intensity of the 1993 flood.

4. CONCLUSIONS

Da Rang River mouth has a typical
morphogolical change of a deltaic coast which can
clearly be seen by the shoreline position varition.
The shifting of the river mouth occurred when a
new mechanism had been formed after the flood in
1993. This mechanism stayed stable till 2015 and
to break this regime, it is believed to take decades
or until next extreme event. However, since human
started getting involved in the natural process, the
equilibrium of river mouth has broken making
severe erosion on two sandspits. With the lack of
sediment from both main sources, which are
sediment discharge from river and longshore
sediment transport, it is presumed the recovery of
sandspit is a tall order.

REFERENCES

Anthony, E.J., (2015). Wave influence in the
construction, shaping and destruction of
river deltas: A review. Marine Geology,
Vol. 361, 53-78.

Cuong, K.N., Giang, T.N., Anh, N.T., Duc, D.D.
and Vinh, N.T., (2016). Hydrodynamics
and Short-term morphological change in
the Da Dien Estuary of Phu Yen

Province, Vietnam. Proceedings of the
8" Asia-Pacific Workshop on Marine
Hydrodynamics in Naval Architecture,
Ocean Technology and Constructions,
APHydro 2016.

FitzGerald, D.M., Kraus, N.C. and Hands, E.B.,
(2000).  Natural ~ Mechanisms  of
Sediment Bypassing at tidal Inlets.
Coastal and Hydraulics Engineering
Technical Note ERDC/CHL
CHETN-IV-30, U.S. Army Engineering
Research and Development Centre,
Vicksburg, MS.

Guangwei, H., (2011). Time lag between reduction
of sediment supply and coastal erosion.
International Journal of Sediment
Research , 26(1), 27-35.

Hiep, T.N., Tanaka, H., Mitobe, Y., Viet, T.N.,
Hoang, C.V., Thanh, M.T.,, (2016).
Shifting of Da Rang River mouth and its
relationship with erosion on adjacent
sandy coast. Journal of JSCE, Ser. B3
(Coastal Engineering), Vol. 72 (2016)
No.2, p.I_1663-1_1668.

Hoang, C.V., Tanaka, H., Viet, T.N., Binh , H.T.L.,
(2015). Analysis of shorel ine erosion at
the Da Rang River mouth, south central
Vietnam. Proceeding of Vietnam — Japan
Workshop on Estuaries, Coasts and
Rivers, September 2015, Hoian,
Vietnam, VIWECR 2015, 60-68.

Patchanok, S., Tanaka, H., (2004). Monitoring

of river mouth morphology change by

aerial photograph analysis. Annual

Journal of Hydraulic Engineering, JSCE,

VOL.48, 733-738.

San-nami, T., Uda, T., Ishikawa, T.,

(2014).  Field investigation of

topographic  response  to  floods

and waves around Tenryu River
mouth. Proceedings of 34™ Conference,

on Coastal Engineering, Seoul, 1-13.

Tanaka, H., Hoang, C.V., Thanh, M.T., Hiep, T.N,
Viet, TN, (2016). Relationship
between estuary morphology change
and sand terrace formation at
Da Rang River mouth, Vietnam, Journal
of JSCE, Ser. B3 (Ocean Engineering),
Vol. 72 (2016)

Sato, J.,



FALHUS S ERIERTIE  #55% (2019)

85

AR LHKEEICIE CT-/KBITKE EHRRRENETE

1. ZC¥IC

VT, UGN A SR OIS EE 2 >
SN, BRI L HBIK~DRIE L L THMEY 203
HESM TS, HAES D37k RO S A
L, /KB 2 2 & ClERA KB L,
BB AR DEHACTH D, HANZSE DL FK14
SRR FHISRIREROHT S 512 K> TRES R,
ERBOEDHIE, B, SR (LIRS CE < OFERE
Wb, Fio, BUILTAEE) T CIEHANE S LE %
RAEZ - HRIEER A TH>TRY, 2EIILEY >obh5,
A IR FAASIRE DI AERE AT L T8 D,
TV = A 77 LTOME SR, Loy LKHOE
S _E HAOTEETH Y, Bl L - THES SPHIEK
O, (B LM SO B2 Hid, FIE
HOZRH AAT A 2 & U C ORI SR SR i A
FUT=bDOTHHA, EEEROKMITKDBESH TR Y s
SHIRFIC Lo TR BTk b AEd 5, £, K
FRIRALZ KD S DHE K CBGR L 7354, AU
DN+ AN B & T H KR D, BLEX
Y, HAEL LHRIETE DRI 95 £V 2 D,
BE IR Tl 2 SRk 5842 U7 A < Moxf L,
HANES DFERAT TG A ORISR AED %

AARFRAE AR AT R e s
AANRTE T AT AR, sl B

ADE: 00,13

HER:

HOE: ,-0.05
K170 —RL— EBOME

M@Kz 4

HES:0.2n
ARRAE:

@-0.04n | #ekd:a,
l ¥ '

FERAS E:0.06m

mJ?;Ethm
B 2 e RV AR OB
V
7 | REAE A

[ES D

& 3 B ANE S AR EHE O

A L 72 b 097526 <, AREORERRIT6 U CREHT L7 S D OB DN TE R LTI 72a0y, 22T
ABIGE TSRO AAGEA5 & LT, AR ES N DHER S AR Z 2 LSBT E O AR
FNE L BEHERORME SN Z 2 AR & Uiz, ABIETIOVNT, FEANRRT R JIEE) s DR L7V YRR
LT D, Fio, WKKEFREORE S U CRERRFS TIREOFTEHLERIC OV T bl L7z,

2. PRAGEEEE L KEREX
(xS REEE

AZE CIISTREDP B 2R L Uiz, HAUFZ LPPREEE, 227 U — MADSRE SHU TV VRl VK
KTHWS 7D —KRL—r) & REHKMN OXFEECTH S, ORI AE S A ORELL & UCf
K LT3, Mlsstgl LT, G B &9 A8E L0 DR O] 2 HAEY 2RE S Lz,

*Calclation of Water storage capacity and Allowable rainfall among different Drainage devices
in the Rice field dam by Toshimasa TAKEDA and Yoshihiro ASAOKA



86

ENENDHEEERE) B O KB K BRER N L > TR 5,
27 V—RL— ol

7V — NL—10%, BTl TS L 0 IR STV A BIZE:NFDLS0A, s =2—7
U—RL—2150A] ThHY, FEEOMEXEZRIUIRT, KEO~Scm TIHER (IR TR THEAK
95, KIES~SemiTRONI R TIERLIL, KIESemLl ETIERQG) DAV 7« AL THAKL, B
WALETNTA Y 7 4 AN THIUITEKREEZMH L, HAIEX HE L THEIET 5.

h
Q=Enq51\/2_gf Vzdz Q)
D
0=0.0001(h-D)+0.0031 )
Cnd,”
0-—22e+d) ©

Z I, O HKEmK), @p: ANEmM), O, HIRm), g ESNEEOS), A FEAKEm), dIEEREm),
D: YR Em)TH Y, ELCIFENEINEL A 7 ¢ 2D TH D,
QERETE O

IR YR K A LBt L 0 BRGE S AU QUO A IO 70 L, S5 REPEAKHE FHAUZ A L) TH D,
P O % F212 8T, EEANDKOERESIE R OEE Ui, FREIICERT 74D 7 ¢ AT
KT %, K ERERT TR 2 S @) OHEF U THHITEA L, M2 BABIZAG) DAY 7 4 A TR SIS,

h
0=rB\% [ \idz @
D
Cnd?
0=——\2eh )
Do, T, BHAREM), PTG THY, MK k0 ks,

@EMES LAREEDHEE

AHFFECHV =7 V) — R— SHREVEAMRIERALA Y 7 ¢ 2 & UTHERET D = & Tl /K EEHIH 2,
F7, FAMEX LEEA I L QR CIEER T LSR5, FRIoBER LY, S5 Th
LHMES DARFREDOSATE, HEf U CYE/KT % B KGRI B E UTERLABEE L, — /B
OFEAEI TN 3) AARGE LT, B IRREH DR o 7e L, Sl DKAFRGHEKD K& A~
— NEAT | BV, BRI OITRIES TR S,
3. AL I 2 L— g AHEE
O¥I2l—ya s

IKEDOANEIIRATER S Z LN TED,

—=R-Z ©)

T2, O TiEmds), R AVEms), A KHEEm) TH D, AWZETIO L Y MK bA R 2,
FHREDLA BAT v A5 & Ui, 708, ARFE 2% B8 L ~ORPKRBI N2 & & Lz,
ALY, ZKEOKD W DR Dk N AR R L 575, I A O WD 72 S RGE
T5 LHEES SI330emTH D Z &, ARBEREA0mMm S Immd - OHIN S CHEG) B30embl H7e > 75
B HMERED ST AR CH D, TIARED ST IUISARERICIS TE 503, ZKEDD ORI M



87

HARFD, Z072, FERHE TRERICRT DItHER b AN L > TRIHL, BEIEEIS U KRE 1Rl &
Lo, $77, JHEmKEIES S 2l b0l L

g SRRV

ieHEs= presE R X100 @)
QRERTBTEDN R

AT IS A LSOO A Y, BRI R SRR b 0% B AR Uiz, 1
VR AR 33~ C200mmEL T 5 2 Ev, SR C00mmOBER IS TRV ST L, R
AR 304 & LT,

4. VIal—Ta R

HEE X0, 5, 10, 15emiZIBUNT, HHAMEZKIAEZ OcmAd  HHEE S & [R U/KIEE TR LSBT A O AMRTR:
VOV CHRHT LT AR A RN T, RO, ZAEHER SISRBO T B KR SR & 72 5556
DA R Uls, MR L 0B U, 72, YImRAREIRT DEFAM R RO LI EnEntE
I E0ecm T, HEE X5eml3fXp, HEE = 10emidX6, & S 15emlJXTITRT,

fRNTORER, SEEMCHAREZ I LIRE, ORI TH HAUEY LoREN L ) HIEEIK
L7V — RL—UIISWVEZR LTz, ZORERED, BAUTE 2% LUK T a2 < it 5
ToDIRAUC YR, FAEY 2% 330 LTS A1 < 72 2RISR D B OB AT 2 L2 D, F
7o, BRI E 7 U — RL— ORFRR R R T L2355 EOSHZRN T ORIV NSV MEE 7R L
TRV, 7U— Rl—2 L0 HRESEO SR IO 2 LAV RE SN,

WIS, TR CAEE O R S E R IERDIE N L DB LA Rt LT, Zneir U — RL— 3B, %
B0, HAAZS SRS 01T,

7 U— RL—rOiE, &S SIS B Do o CGRAM R R Ui, 7z, iR
VR S OO EF-T DD 8~z

BERAMOSE, 7 ) — RL—r LRSS & WK EA3 DI otV IR R L,
R SIS U TR S FR- Uiz,

M AAE S DA Tl IR S1 20 ) v B9 EHER-I THRI0% R & 7o 7o, B e 7 U — K
L— DR RO~ A0YTEE Th D = &M DIHANE X LHAEEENC L AR s Sz, 7=, W
PR I U= AR O U BRI NS WO T S BITKEE NS S ORI T D,

5. &%

ABFFEDREFA AN TRA B LT R E PR H T b D,

1D H SRR I N T H238mmvday, FeROIEET 369 Immyvday & BSE CHiuLI005E & — A il A fEC
Y, FHETEZIIGEITTWAPITEIND, ZOFKE LT, AFUIKEORE WG L Ui Tod L HEERE
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KEARFERFHREE TR HE &5
KEARFARFEGEE TENERN B0 —h

1. IXC®IT

BRI D I OHEAKIZ Lo THARDFA L, Wit LI ARG R 7 & O & HE
T2 Z & TR LEFPAET, WAPIERTDHEBENTEZIHE L TWD, —#ilL LT, 2016 48
HOEFREWNKE TITMARDO A L BRA~OHEREIC Lo TIRNIEHE L, ERARgEL KT
7= D0, JNANOIREEIC R BT X 9 RIEARIC X A BEIE, EARSEERKERNCB W T HREAE
THRREMERH Y, TOWHEREELMD Z LIFEETH D,

Z 2 TAMIE T, EBEOR EEREET L U AKEBRIER 21T, MR A~OWAR DR
R, HERE L7ZBROKNL, HEREALL, MBRICHERE LR OB E 2L, FEAROHERRDLIC
DWVWTOMRFTEIT 272,

2. WFExE

ARG TET V& LI EAGRIE, 2016 4 8 AICHE 10 512 K 2 EMKEENFRAE Lz AR
Thod, BHTHEZTY, BROLERE 98m, JIES4m, Kb OBMO&ES 4.6 m, BHTOE
S 1.8m, WFOES L.lm, EHOEE3.Tm &V EEET,

3. EBRHE

FEBRIXEMEIE K BB R ORI A 3% 8 L, WA ORI 2 KO — 7 O HERA L TIT o 72,
ERBL T 7 ) A IO CTERL U 72, i RIS/ AR O)IIE 54 m & EBROK O fE 300 mm o kb
£V 17180 & L7z, HALNIHWmHOBR L LT, BHAHRIZ I ARD 2 AR EloTEY, EH
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*Experimental Study on Accumulation of Cedar at the Bridge by Ryo NISHIWAKI, Noritoshi SAITO and
Kazuya WATANABE
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KOBERIIEAT =BT Im EFEE LT, BEREARERIZ0.5cm & L7z,
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0.87~0.97 T 7=, FBRCITIMIREE 2 L 7=, *ﬁ@ﬁt@ﬁék 12cm | 15cm | 18cm
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N e HERE L 7= R DAL
TEARHEFE R (Y) = ———— =
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RCHERS L7 RRE TR Z &, 18I & B 2 o 6cm 464 74 A
RID AR OWHIZEBWT, HER L2 VEARIZ ED AR 100 A 100 A
< BVOWIER % 5 T\ D 2% L) &8 T4 fiih L OKAL

#L, MR L LTz T 2 ERE 1T 72, vk | 36Us | 45Us | S4Us | 63Us
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Case A DFEBRE D 1F BT, MARDIERICHERS
LIk FEBE-2 1077, MARBERICSE SN
DHERET D L & bIT, BRI ER- LT
KRN 2 T 2R T2 iR T & 7o, AKNLIEAY
2~3 cm L5 U7z, Tl CROKALOR T 23 Erd
TE, KT 1 em KT L7,
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b EHERI SN D,
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B, PEMRR L RARREOREEES I

T, PIHARSEECRASERICHREL 2 A [fffj
RFVEEZ O, B2 OFAR L AREED 2w A o attem2.2
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TNz AR & BIRIAENT I X % A58 TR DB DR

KERIMIRE KK #KR, Z7F7 HirvR

1. IZC®IC

H AR O b ARG B EE W NI TR L 2 PO BHEIEIC L 2 b OB BE FET D, Zh
ITEHEZRART - ALAREREICLY, MY TRAZRINT 5 R BETH D,

—J, BEOHARENOFE TEEO WM TH AR Lk (AL 1L, —HoEs ik
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EAAHHEICEH LEMRZFMI T 5 Z LI TH D, L LR 5, Tk 20 11T
E LA EmA DFE¥E L U THERAREE DR FHEMER R O R GE R B Z B S8R
IEHERMEICET 2 ER - B bIThn o K5Itk TE L,
AR TIHEMEILED 5 6, HMZERCB/HL2nasET (#ad) IEBEL, Bl
W0 ZFHZONTHRFT 2, R TH, MM 2 AW ESEER, BLOZ0ofRE S &1
JEEE ) B B8 LT e T )V OAERR « AT 24T\, A U CERAT RS RO R Y A B 5 LT,

2. INERZERR

HE VR 2 R E B IR E L, 1100 Gal o>/ & AJ L CHIMR T 16 O Nk FE % 5 3 [E 5
Lz, 728, V70 > ZREHEEIT 200 Hz & LT,

B 1 ICRBRIROBERSX, 22 1 ICRBRIROFE T2 7~ T, B IE RO RO R IEEF al, a2,
ZTOE FHEOREE B2 a3, ad 3@ L1-, Al 27V —r7my 7 TRA L,

# 1. WBRIRGE T

B A F

30 X 530 1175X 910 mm
S 370 mm

B 42.05 kg

B 1. FRER AR
IIRERIZH -0, RBREEW H O BA IR Z RO D728, HRFREIEH %2175 72, R
B Fal, a2, BIOIREE EOF 3 METICMEIERZRE L, 600 BHEFHILE, 2055
WENLEL TS 40,96 M ZRRLTEET7 — VU =B EITV, 77—V A7 Fnb
al, a2 DR ZRH Lz (X 2), SEEEIEIX 34.0 Hz T, ZHSRBRIK EW o A
W L HEETE D,

* Shaking Table Test and FEM Analysis to Evaluate Friction Force on Wood-stone Support
by Y. Suetsugu and C. Cuadra
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1. B0 UMM &SP n ek A

WO UNERE (cn/st) | R (en/s?)
Run (maxa; + mina;)/2

al a2 LY al a2 LY
1EIH | 662.55 654.26 658.41 | 686.22 703.09 694.65
2@ H | 709.88 722.61 716.25  700.41 678.67 689.54
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SEE) 709. 58 676. 90
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BWAIFIMEEREFC b OEER Lz, 7 VLK 41277,
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WA L, TOIcER 4R T, KL BOMIMEE, IR OE &R & OE AT R
B 6ok, SRE SR OFHMIVELRE & RS s Ho REVEICERE LT, £7-, B
KIFEEFT D72, M ERITMER RIS E Lz,

4. FRATET L

# 2. MEHESR

Property Wood Plywood
Weight per Unit Volume (X107 kN/em®) 3.80 6.00
Modulus of Elasticity (kN/cm?) 750 1050

Poisson 0.4 0.4
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# 3. Friction Isolator Property if 7T
Stiffness (X, Y) 4.8 kN/cm
Friction Coefficient; u 0.690, 0.552
Effective Stiffness (Z) 100000 kN/cm
Effective Damping 0
Net Pendulum Radius ©o
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*Seismic activity of shallow low-frequency earthquakes by Masahiro Kosuga
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