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Detection of waterlogging floods in Bengal mega—delta

Nazmul Huda, Doctoral Student, Graduate School of Engineering.

hudasociology@gmail.com

Abstract: Annual seasonal floods and waterlogging jeopardize Bengal mega-delta nations of its pinnacle
due to prevailing vulnerable geographical position and soaring population density. Intended to detect
chronological floods and waterlogging, investigation used MODIS! image analysis, regional precipitation

data and people’s discernment at a semi-remote village in Bangladesh — observed that local rainfall and

. . . . . {400,1200)
preceding monsoon inundation are correlated with waterlogging events. A / 3 -

Water logging detection: To detect temporal evolution of inundations,

research employed 8-day composite MODIS reflectance data with 500m
spatial resolution; associated each MODIS pixel with 'cloud', ‘flood’,
‘mixture’, or ‘non-flood’ pixel, following the criteria utilized in Islam et
al. (2010)2. Big-red-cross stained at the research location (24.679N, i
89.607E). Small-red-cross are placed at four locations at 24.669N-

89.647E, 24.666N-89.618E, 24.640N-89.513E, and 24.627N-89.624E [Fig. 1].

Fig.-1

Classification: (1) Investigation determined if the pixel was covered by cloud or not using MODIS
(¢) 2007/d241-248

(f) 2007/d257-264 (h) 2007/d289-296

(g) 2007/d273-280

reflectance of band 3 (459-479nm). If the reflectance is equal

to or greater than 0.2, it was classified as a 'cloud' pixel. (2)

Enhanced Vegetation Index (EVI), Land Surface Water

R e < Index (LSWI), and difference value between EVI and LSWI
Fig.-2 Moo [Trmicwe | Wl nonflood [ cloud

e (DEVL) from MODIS reflectance of band 1, 2, 3, and 6. If

EVI > 0.3, It 1s classified as non-flood pixel. Pixels with DVEL < 0.05 are defined as water-related pixels.

(3) EVI £0.05 and LSWI < 0 were classified as water related pixels. (4) It was defined as 'flood' pixel if

MONSOON INUNDATION 209-240
1 MONSOON INUNDATION 241-272

EVI < 0.1, otherwise as 'mixture' [Fig. 2]. Fig-3 ON ININDATION 341272 ——

08 .
ot / / NRVARRY /
/ \:

\ —
02 / [ ~_ /) \

VoL /
indices at correlation coefficients of 0.63 and 0.85 for August (d209- op — N\
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
YEAR

Association: (a) Significant correlation between waterlogging

index in October (d257-288) and preceding monsoon inundation

INUNDATION FRACTION

240) and September (d241-272) monsoon inundation respectively,
has been observed [Fig. 3]. (b) Larger waterlogging events (from September to October) can be seen in

2003, 2004, 2005, 2007, 2011, 2012 and 2014 accompanying six _ [ Fig-s | ooz

\ 273-304 ——
74N /| BOGRA/RG 257-288 e

highest rainfall intensities (mid-September to mid-October) were
observed in 2003, 2004, 2005, 2011, 2012, and 2014 but 2007 [Fig.
4].

WATER FRACTION

cozaRBRER S
DAILY RAINFALL(mm)

0.6
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Gonclusion: Research confirmed the high accuracy of analyzing
chronological inundation pattern using MODIS reflectance, even for local inundation from which the
results are analogous with people’s perception. Further research should include data regarding upper

catchment precipitation, water depth, backwater effect due to sea level rise.

L The Moderate Resolution Imaging Spectroradiometer (MODIS) is a payload imaging sensor launched into Earth orbit by NASA in 1999.

2 Jslam, A.S., et al. (2010), Flood inundation map of Bangladesh using MODIS, doi:10.1111/j.1753-318X.2010.01074. x.
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Evaluation Method of ARAS Combining Simulator Exper iment and Computer
Simulation in Terms of Cost-Benefit Analysis

[Purpose]

In this study, we quantitatively evaluate the effects of the ARAS

(Advanced Rider Assistance System) not only in terms of

accident-reduction effects of the system based on RS (Riding

Simulator) experiments and computer simulation methods, but also

the social benefit of introducing ARAS to society.

1. Propose a quantification method of total collision reduction effect
as a human-machine system through riding simulator
experiments and computer simulation.

2. Propose an evaluation method to quantify the social benefit of
market introduction of new ARAS for two-wheeled vehicles using

cost-benefit analysis.

[Method]

1) Experiment
In order to investigate the riding behaviors and collision-reduction
effect in risky situations when using the system, an RS experiment
was conducted. Experiments conducted under two different
conditions: ARAS is in use and not in use. Experiments was
conducted with 30 male test subjects (Mean age = 22.1, SD = 1.47).

2) Simulation & Cost-benefit analysis
Computer simulation of riding behaviors using experiment results
data was carried out to compensate for a statistically insufficient
amount of data. We also quantified the total collision probability,
considering both the collision probability related to human error and
the collision probability related to system error. Cost-benefit analysis
is used to evaluate large-scale matters such as public utilities and
political decisions like environmental policy. Through this analysis

method, we can confirm whether the analysis subject has social

benefits or not, in terms of the benefit ratio (benefit / cost).

[Results & Conclusions]
Figure 3 shows the comparison of benefit and cost over 10 years of
system introduction in the market. As a result, we confirmed that

when the system cost is JPY 50,000, the benefit ratio exceeds 1.0

FNRZXRZRIZHER MEHMIRATLIZER BLE&RLHAEE LEE JOOHYEONG
EHRSE s17d642@stu.kagawa-u.ac.jp
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Figure 1. Riding Simulator (RS) using Head

Mounted Display (HMD) for the evaluation of

Advanced Rider Assistance System (ARAS).
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Figure 2. Configuration of the risky scenario in

the riding simulator experiment (a), Visual icon

on HMD to inform risky situations (b),

Experiment scene when providing HMI alarm (c).
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Figure 3. Comparison of social cost and benefit
of introducing the new Advanced Rider
Assistance System (ARAS) for two-wheeled

vehicle safety.

after just 4 years of practical system use. Therefore, system usage provides benefit to society after 4 years.
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