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*Sensitivity analysis of runoff with tropical glaciers decline in the Andes by Shota Funaki, Yoshihiro Asaoka
and Tsuyoshi Kinouchi



PRI L, KIEEOREGFE-DEITRW, BET — % L ERE bR IKEEO & E 546 %2 JiE
L7z, 2z, 3 SOHEKIETKMEREORLR S 4 SOF(1987 4, 1992 4=, 2003 4, 2014
Y TIT I o T, KO HIZ1X, NDSI(Normalized Difference Snow Index) % V7=,

4. BRBIOEE

a2 RY UJIEAKIBIC T 2 EO BB REOR R Z K2 2R3, K EELZ KE L7k
mik,mﬂﬂmﬂﬁibﬁw&ﬁmbtmmi®%\%&b KRR K A & A
L7z, 2014 FEOKFTHFE D 7 — A TIHAER O HIZX LT 02%DF G5 R Th > 72, FERIZ, K
IS 1.09 fi%, 134 %, 124 507 — A2 TIE 10%, 17%, 21%DHFERE o7, FERHEIC
K B KR K D FF 5303, KA 1.34 507 —RITHAR 124 5O —ADHFHRREN
HE LK E LT, MESMOEVNNEZOND, £, KIEIFEKDFGIIHEED
DOMMOEREOMBEY OFKI2 » ABIA0 A~11 INTEF L THDZ ERHL NI T,

OKITHERERS = 1. 24 KITHFERT =R 1. 34 KRGS 1. 09 KIS 1. 00 KT 72 L
2

=

£

i

S
0 T T T T T T T T
7/1 10/1 1/1 4/1 7/1 10/1 1/1 4/1 7/1

-2 =2 RU UKW EOFBRGHE
5. %bwr
AW, BVE K04 T 5 b v =Bk O S K OK AT Rl g - JRHE T VA L,

Eﬁ@mma T#émﬁ BOFLHZKFTHAEICE U Tl L7z, £ Of5R, by =rkiic
WMAT D2 KU U JIEKEIZEBT 1987 H-~2014 HIKFTHEIAED 19%(K F L, iy
T BT A ORI R B D HF 53R 1T 21%0° 5 1% RGIIE T L TWD Z EnREnz, 4%
X, MHEEOHEEM KL b L1, by =KMo KEFENOFMZITR 5 FETH D,

HEE ARBFZE D —E TR AT E A B 4 (15H06642, 3% : §IM B{E) OBz 7z, Z I
L THEEZERT D,
2 E IR
1) Tong Liu, Tsuyoshi Kinouchi, Fabiola Ledezma : Characterization of recent glacier decline in
the Cordillera Real by LANDSAT, ALOS, and ASTER data, Remote Sensing of Environment,
Vol.137, pp.158-172, 2013.
2) T.Kinouchi, T. Liul, J. Mendoza, and Y. Asaoka: Modeling glacier melt and runoff in a high-
altitude headwater catchment in the Cordillera Real, Andes, Hydrol. Earth Syst. Sci. Discuss.,
Vol.10, pp.13093—-13144, 2013.



AL T 1238 1T 2 R -+ A BIDAREF K K F AR DOHEE BT D KAt

BERFLEA VAT LAETEE FH #£h
BERFLAVRATLHETRE HBE FZ

1. IIU®IT

BUE, HARTIZAERIKD 2,000 HEFREE OREF K KA FEAE L, £ OB mAEIEA 1,000ha, HKH
TERK 5 B TH D Z L BRBAEENITOEE2005)0bFA 5, ZOERNTIX, KE
KR DIAEMEI O TOHGEN RS « ABOT —# R Tnbd, £z, BEEFEND
MREF KR DFEANTIL, [IRAER, MR, ANBWBERNH D L0853 0>TND, KA
ZECIE, HALHL G IT 31 2 KRB KK DR A HOWNWT O T — & L KRGO MBL 7 & O EHE
EDORRAET N, WEKKOIEALE RN - ANCHEE T 5 HRET VEERT 22 &% H
Iz L TW5,

2. Fik

MREP KR FEAEFL O TR R EEIN, HIBIAYEIN, A& AZEK 230, REP AR IE A F & o BfR M
MNTRIND b OEET VIHPALEROBEMIZES, T b7 —2 LR KIEEH L
OHEEIRS, ZN6DOFHNGHENE <, REREEERKVIALVTET VERET H, £7-,
ARWFFE TIIARER K SEFE AR 2 FRAAR AR 2 72 0 OAREF K KT AR T D,

3. ®R

[REERIZOWTIE, KEITQOINDFAFET —Z IR SN TWDOIRRT — & L Ok
BT, MHE LS ROKEBAMSA AL, Fik, KM, KE, e, WE, 85
Th b, BEAEMTED OB K RASE OBBRBR TEINL O L LT, MHIHEE & R 2 B
D B, BFROABIOKREKEIEAELE OMEBEE & o7z, FRHBEICOWTIE, HIEH G o2
TICBWTHEOHER AL, BEUHICEH L TEHMHEZERLS 5 RTEOHMBENRA LN, RAD
PREF K SEFE AR & B AR O B ARAFHEE(RBA R, 2010)IcE 2 d 5N TS B
HREME & OMBEZR T L 25, BAEEROEBEICK TS 2008 Lo OmEBEOE G & A D
BB BT, B AKD NBRERE LTk &k, 7132, BkkogEWbEte), X
AL, KEQRRERBH DN, b iTbivioz 1 i) - AR L CREERNCE D £ &

DL LT LW, ABHEREET VICHAAT Z L IFARZEE L,
FRTEICRAKROEEICEIT D 20000 EOBEROEREOEIS, MHiheE, EiEO 3 S0

BEHOTUTFToORXEET VE L THEEL,
a- T 4 b-H +c-W,+d (N, >0
e
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*Avalanches and rock avalanches induced by 2015 Nepal Gorkha Earthquake in Langtang valley, Nepal
Himalaya by Hiroshi Yagi, Akihiko Wakai, Daisuke Higaki & Shintaro Yamasaki
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* Characteristics of shoreline in Misawa coast in 2015 by Hiroto Tsushima and Mikio Sasaki
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Long-term morphological change on Darang Coast, Vietham
Nguyen Trong Hiep! Hitoshi Tanaka? Yuta Mitobe3 Nguyen Trung Viet* Vo Cong Hoang®

1. INTRODUCTION

Darang River mouth is located in Tuyhoa City, south central TN __
Vietnam. Recently, the erosion of shoreline in this area has been R - 2
becoming serious. Figure 1 shows the location map of study area. S | ‘*’ ‘—r.
This river pours into Pacific Ocean at Da Rang River mouth which is P H;% (T?m NS}
located in Tuyhoa City, central Vietnam, about 400km northeast of ) jrang T NN
Hochiminh City.

In this research, by utilizing the Satellite (Landsat Image) images Figure 1. Study area

acquired from U.S. Geological Survey (USGS) database from 1988 to 2015. All the images had taken has
been already rectified to the WGS-84 (World Geodetic System — 84. Detected shoreline positions, wet-dry
line, are extracted from rectified satellite images in direction along the beach based on the difference of
color intensity of water and land sides. Afterwards, based on the detection shoreline data, analysis has been
done to observe the formation of both sides of the river mouth by using even and odd method. This analysis
shows the symmetric or anti-symmetric formation of the sand spits which is happening due to the shifting
of the river mouth in several time intervals.
2. RESULTS AND DISCUSSION
2.1 Shoreline Change
In order to make more details on the shoreline variation of entire study area, amount of shoreline
accretion or erosion, Ay is evaluated and shown in Figure 2. The amount of shoreline accretion or erosion is
obtained when subtracting value of all shoreline position data sets by the value of the first shoreline
position data set. That calculation is expressed by equation (1)
Ay(x,t) = y(x,t) = yo(x) (1)

where y, is the first shoreline position data set (March, 20, 1988)
2.2 Temporal variation of center point

To apply the Even&Odd method, the center point or known as the narrowest point should be decided.
However, the river mouth changes in various periods and the center point is only almost stable for a short
period. As a consequence, figure 3 showing the temporal variation of the center point indicates the intervals

that the center point can be obtained for each interval time.
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Figure 2. Shoreline change , Ay (m) Figure 3. Temporal variation of center point (x¢, y¢)

2.3 Even&Odd Analysis
The total shoreline change f(x') at an alongshore distance x'= x — x from the inlet is composed of an
even (symmetric) component, fgz(x") and an odd (asymmetric) component, fo(x'):
f&) = fe(x) +fo(x) ()
Where fg(—x") =fg(x") and fo(—x") =—fo(x"). The even and odd components are extracted from the

total (measured) shoreline change expressed by:
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Figure 4. Darang Even&Odd analysis
In the period 1,3, it can be seen that the shoreline of the sandspit located in the right side of the river mouth
increases while that of the left side decreases; as a result, the predominant process is odd or asymmetric.
In the period 2,4, the phenomenan are differing that during the interval 1996-2004, the shoreline of both
sides of the river mouth advanced whereas in the time from 2014-2015, the trend of shoreline near the river
mouth is reduction. That indicates the even or symmetric formation of the river mouth in that periods.
3. CONCLUSION
Through the analysis, the formation change of both side sand spits can be observed. And river mouth
position and sand spits shape change has a strong relationship due to the simultaneous occurrence of
phenomena.
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Application of Simulating Waves Nearshore (SWAN) model for wave
simulation in Gulf of Thailand

Wongnarin Kompor', Hitoshi Tanaka®

Chaiwat Ekkawatpanit’, and Duangrudee Kositgittiwong®

Abstract

Evaluation of ocean wave is important matter for human in coastal area. Understanding characteristic of
ocean wave such as ocean wave height can use to determine the fishing area for fishermen, evaluate the
coastal erosion, determine ship transportation in ocean and evaluate the ocean wave energy which is the
new source energy in recent year for example.

There are some researches which studied and implemented a simulation of ocean wave height in Gulf of
Thailand e.g. Kanbua et al. [1] who implemented the significant wave height in the Gulf of Thailand during
Typhoon Linda 1997 by Wave Model (WAM) and Neural Network Approaches, Wannawong et al. [2]
studied the wave energy potential in 2011 by numerical model (SWAN model) at Gulf of Thailand,
Kositgittiwong et al. [3] simulated the significant wave height by wind-wave model called Waves Model
(WAM) in Gulf of Thailand 2011 for computational fluid dynamics simulation based on Navier-Stokes
equation, Thanathanphon et al. [4] developed an operational wave forecasting system for Gulf of Thailand
by using SWAN model.

Thus, simulate the ocean wave height by numerical model is presented in this study. The numerical model
used in this study is Simulating Waves Nearshore (SWAN) model, which is the third generation wave
model and based on wave action balance energy equation. The implementation of the SWAN model, which
running between January and December 2014 (1-year), is used the wind data from the Navy Global
Environmental Model (NAVGEM) dataset reanalyzed 10 m winds over Gulf of Thailand (GoT) with 6-
hourly time step. The bathymetry dataset used in SWAN model is ETOPO1 which provide by the National
Oceanic and Atmospheric Administration (NOAA). The model covers the area 99°FE to 103°E and 11°N to
14°N. The results from SWAN model is compared with the near real time satellite significant wave height
from Jason-2 satellite. The scatter plot of observed data with modelled data, spatial comparison along
satellite track, comparison the wind speed between observed and modelled data from NAVGEM and
monthly validation statistic are presented in this study.

The results from time series show an agreement between observed and modelled data. However, some time
series show error. This error is probably due to various times of observed data when compared. The results
of this study is a preliminary step to find the wave energy potential in Gulf of Thailand and will be used as
input data in Computational Fluid Dynamics (CFD) model to generate the ocean wave energy.
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Technology Thonburi Bangkok, Bangkok, Thailand

2Professor, Department of Civil Engineering, Tohoku University, 6-6-06 Aoba, Sendai 980-8579, Japan

3Lecturer, Department of Civil Engineering, Faculty of Engineering, King Mongkut’s University of Technology
Thonburi Bangkok, Bangkok, Thailand



observed vs modelled

2
_ RMSE =0.28 m
£,
= —o—obs
0 —#—model

0 10 20 30 40 50 60

Number of data

Fig.1 Graph comparison between observed and modelled data

ETOPO1 NAVGEM
The G‘ulfbofThal\and (Upper part)
» S{%E.'Sﬁ?"é ;N &LZE‘E.'FI‘ 1 (ASCII grid) (10-m u, v component wind)
WGRIB
0.9 FORTRAN i
135 - (reformat) FORTRAN

i v V¥ (reformat)
r Bathymetry Wind data
05 data l
0.4
SWAN model
03
15 (‘(
e w5 10 1005 101 1015 102 1025 103 meters Results
Longitude (°E)

Fig.2 Significant wave height v
in the Gulf of Thailand [ Graph, time series, etc. ]

125

Latitude (*N)

Fig.3 Procedures
References 8
[1] Kanbua W., Suphatarid S., and Tang M., “Ocean wave forecasting in the Gulf of Thailand during
Typhoon Linda 1991 : WAM and neural network approaches”, ScienceAsia (2005), pp. 243-250

[2] Wannawong W., Ekkawatpanit C., and Kosigitiwong D. “Assessment of wave energy resource from the
deep sea to the coastal area of Gulf of Thailand”, Grand Renewable Energy, Tokyo, Japan, 27 July-1
August

[3] Kositgittiwong D., Ekkawatpanit C., Wannawong W., “Numerical simulation of ocean waves for
hydropower generation in Thailand”, Proceeding of the 19th [AHR-APD Congress, 2014, Hanoi, Vietnam

[4] Thanathaphon W., Wannawong W., Srisomphon P., Bunyaanuneat S., “Development of an operational
wave forcasting system for the Gulf of Thailand by using simulating waves nearshore (SWAN) model”,
National Convention on Civil Engineering 20", 8-10 July, Chonburi, Thailand



Temporal variation of shoreline positions on Cua Dai beach, Vietnam

Dinh Van Duy', Hitoshi Tanaka®, Yuta Mitobe’, Nguyen Trung Viet®

1. Introduction

Vietnam has a coastline of 3260km, which offers a great opportunity for economic development,
but also poses a pronounced challenge to the disaster prevention and mitigation. Though, the erosions of
beaches are commonly observed at many places, there are few studies on the erosion of coastal areas.
Viet et al. (2014) pointed out the mechanism of seasonal erosion of sandy beach on the right hand side
of the Cai River mouth, in Nha Trang City, central part of Vietnam. Duc et al. (2012) analyzed the
evolution and physical mechanism of the erosion at the estuary areas of the Red River system, northern
part of Vietnam caused by the unequal distribution of river sediment. As for the basin of Thu Bon River
and Vu Gia River, Nam et al, 2014; Loan and Umitsu, 2011 conducted researches regarding to the flood
assessment, land use changes, environmental changes, etc.,

The main purpose of this study is to investigate the temporal variation of shoreline positions at Cua
Dai beach in recent years through the satellite image analysis. The shoreline change rate at Cua Dai
beach is also briefly introduced.

2. Study area and data collection

This study focuses on the Cua Dai River mouth
(Hoi An City, Quang Nam province, central part of
Vietnam) and its adjacent coast (Figure 1). Cua Dai
River mouth is where the Thu Bon River flows into
the Pacific Ocean. The Thu Bon River (152km in
length) has the average annual discharge of about
327m3/s.

Pacific Ocean

Hoi An ]
Ancient Town Cya Dai

River mouth

This study utilizes satellite images from Google r

Earth. Images are available in 2002, 2004, 2009, o

CHINA

ras "'.“';;,ét";"?“‘f,er
2010, 2011, 2012, 2013, 2014 and 2015. All images |, woe 5 7 %
are rectified to WGS-84 (World Geodetic System — || /e { A
84). The line measured 144.94 degree counter |~ = ) & o
clockwise from the North is selected as the baseline || ™o K*A‘:

and the point which has coordinates 217289.08 E and
1754078.07 N on WGS-84, is selected to be the origin
(x=0m) for measurements done in this research.
Shorelines positions are extracted from rectified
images every 1m along the coast. Shorelines positions
are not eligible for tidal correction due to the lack of
capture time.

Figure 1. Location map of study area

" Graduate student, Department of Civil Engineering, Tohoku University, 6-6-06 Aoba, Sendai 980-
8579, Japan

? Professor, Department of Civil Engineering, Tohoku University, 6-6-06 Aoba, Sendai 980-8579, Japan
3 Assistant Professor, Department of Civil Engineering, Tohoku University, 6-6-06 Aoba, Sendai 980-
8579, Japan

* Associate Professor, Thuyloi University, 175 Tay Son, Dong Da, Hanoi, Vietnam



3. Results and discussion

Cua Dai River mouth
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Figure 2. Northern part of the study area

The study area includes the Northern and Southern parts of the beach. Figure 2 shows shoreline
shape of the Northern part which extends 25km from the river mouth. The shoreline change rate of this
area is presented in figure 3.
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Figure 3. Shoreline change rate

Cua Dai River mouth

Figure 3 represents the shoreline change rate in the Northern beach of Cua Dai River mouth. As can
be seen from the figure, the shoreline near the river mouth retreats significantly (approximately 17m per
year) while the the advance of the shoreline can be observed in the area far from the river mouth
(roughly 3m per year). Specifically, the erosion zone expands to about Skm from the river mouth. At
about 5km from the river mouth, the shoreline starts to advance downcoast. It can also be concluded
from figure 3 that longshore sediment movement is predominant. Therefore, one-line model can be
applied as a first approximation to discuss the delta development and erosional process.
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