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Abstract

Thailand has experienced water logging for the last few years. Severe floods occurred in various
watersheds with return periods at 15 to 20 years, and it tends to have more frequency due to the influence
of global climate change causing more swings in seasonal and rainfall intensity, flooded agricultural areas and
people's houses. Even a little rain may cause severe problems for certain city areas, which creates large
infrastructure problems for the city and huge economic losses, agricultural products, production and traffic
system. Study areas are structured by Nays2DFlood software for the basis on simulating the two-dimension
flood flow. This study (Ping, Nan and Chao Phraya) explored the potential simulation for 2 scenarios; (1)
present condition, and (2) blocked retention areas/or monkey cheek. The results show that it was the flood
boundaries from the model were close to the flooded areas from GISTDA, some areas were flooded by heavy
rain at GISTDA satellite imagery. The comparison of the flood depth from the model with fielded survey. It
was found that the flood depth from the model was close to the fielded data. There are differences of the
flooded depth of approximately 0.3 to 1.5 meters. . For blocked retention areas/or monkey cheek scenario, it
was found that overall flooded depth, is increased 0.60 meter. Results from this study can use to estimate
flooded risk area, guideline for adaptation planning for water and agriculture management for flood risk

management of Ping, Nan and Chao Phraya River basins.
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Title: A Handbook on Flood Hazard Mapping Methodologies

Journal name and Vol: Publication of the Geological Survey of Spain (IGME)
Series: Geological Hazards/ Geotechnics No. 2, 2009

Authors: A. Diez-Herrero L. Lain-Huerta M. Llorente-Isidro

Natural disasters caused by flood inundations are among those which cause the most casualties and
economic loss in Spain. Accordingly, there is a variety of European, Spanish, and Autonomous Region
legislation relating to the management and mapping of flood-prone areas. Since floods may stem from
various origins, there are different types of floods (natural/artificial, inland/coastal, flash floods/rising
periods, in-situ flooding), and the effects of some may be aggravated by human activities (deforestation,
earthworks, urbanization). Floods in Spain can be grouped into four broad risk areas: flash floods in the
Mediterranean catchment basin, torrential floods in the mountain ranges, rising periods in the middle and
lower reaches of big mainland rivers, and waterlogging in flat and endorheic areas in the central part of
big basins. Following are some of the effects and impacts of floods: water depth and residence time, flow
velocity, erosive capacity, sediment transport and deposition, and other associated geological
phenomena (landslides, piping, etc.).

There is a variety of existing national and international projects which can be used as references and
examples for mapping risk and hazard of floods. There are also multiple sources of information: mapping
(topographical, thematic, photographic), alphanumeric (hydrometeorological and socioeconomic) and
fieldwork. As regards the surveying methods, flood hazard analysis techniques can be divided into three
broad groups: historical-palaeohydrological, geological-eeomorphological and hydrologic-hydraulic. The
ideal approach is to use all of them in an integrated, calibrated fashion in which they complement one
another. There is a wide range of elements which can be represented on the maps and a variety of
systems for graphically representing them. Whether or not they are included depends on the map scale,
mapping method used and the map's intended purpose. Hazard can be mapped in three zones (high,
medium, and low) for which boundaries and usage restrictions must be established. Likewise, different
tools may be used to prepare these maps, both for hazard analysis and integrating risk factors. To
conclude, risk mitigation measures may comprise predictive, preventative and corrective strategies. The

ideal approach involves the use of spatial planning as a non-structural preventive measure.
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Title: Development of flood hazard maps of Bangladesh using NOAA-AVHRR images with GIS
Journal name and Vol: Hydrological Sciences Journal
Authors: MD Monirul Islam and Kimiteru Sado, Department of Civil Engineering, Kitami Institute of
Technology, 165 Koen-cho, Kitami 090-8507, Japan

Flood hazard maps were developed using remote sensing (RS) data for the historical event of the
1988 flood with data of elevation height, and geological and physiographic divisions. Flood damage
depends on the hydraulic factors which include characteristics of the flood such as the depth of flooding,
rate of the rise in water level, propagation of a flood wave, duration and frequency of flooding, sediment
load, and timing. In this study flood depth and "flood-affected frequency" within one flood event were
considered for the evaluation of flood hazard assessment, where the depth and frequency of the
flooding were assumed to be the major determinant in estimating the total damage function. Different
combinations of thematic maps among physiography, geology, land cover and elevation were evaluated
for flood hazard maps and a best combination for the event of the 1988 flood was proposed. Finally, the
flood hazard map for Bangladesh and a flood risk map for the administrative districts of Bangladesh were

proposed.

Title: Flood management and a GIS modelling method to assess flood-hazard areas—a case study
Journal name and Vol: Hydrological Sciences Journal — Journal des Sciences Hydrologiques Department
of Environmental Engineering, Technical University of Crete, Polytechnioupolis, 73100 Chania, Greece
Authors: Nektarios N. Kourgialas & George P. Karatzas

This paper presents a viable approach for flood management strategy in a river basin based on the
European Floods Directive. A reliable flood management plan has two components: (a) a proper flood
management strategy, and (b) the determination of the flood-hazard areas. A method to evaluate the
benefits of a flood warning system is presented herein, as well as a method to estimate the flood-hazard
areas. Six factors were considered in order to estimate the spatial distribution of the hazardous areas:
flow accumulation, slope, land use, rainfall intensity, geology and elevation. The study area was divided
into five regions characterized by different degrees of flood hazard ranging from very low to very high.
The produced map of flood-hazard areas identifies the areas and settlements at high risk of flooding. The
proposed methodology can be applied to any river basin and here was applied to the Koiliaris River basin

in Greece.

Title: Flood susceptible mapping and risk area delineation using logistic regression, GIS and remote
sensing

Journal name and Vol: Journal of Spatial Hydrology Vol.9, No.2 Fall 2009
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Authors: Biswajeet Pradhan

Recently, in the year 2006, 2007 and 2008 heavy monsoons rainfall have triggered floods along
Malaysia's east coast as well as in different parts of the country. The hardest hit areas are along the east
coast of peninsular Malaysia in the states of Kelantan, Terengganu and Pahang. The flood cost nearly
millions of dollars of property and many lives. Foods are considered to be one of the weather-related
natural disasters. Many methods exist to provide qualitative estimations of the risk level of flood
susceptibility mapping within a watershed. This paper presents construction of a flood susceptible map
for presumptive flood areas around at Kelantan river basin in Malaysia using a statistical model and GIS.
To evaluate the factors related to flood susceptible analysis, a spatial database was constructed from a
topographical map, geological map, hydrological map, Global Positioning System (GPS) data, land cover
map, digital elevation model (DEM) data, and precipitation data. An attribute database was also
constructed from field investigations and historical flood areas reports for the study area. Logistic
regression model was applied to determine each factor’s rating, and the ratings were overlaid for flood
susceptibility mapping. Results indicate that flood prone areas can be performed at 1:25,000 which is
comparable to some conventional flood hazard map scales. The flood prone areas delineated on these
maps correspond to areas that would be inundated by significant flooding. Further, risk analysis has been
performed using DEM, distance from hazard zone, land cover map and damageable objects at risk. DEM
was used to delineate the catchments and served as a mask to extract the highest hazard zones of the
landslide area. Qualitatively, the model seems to give reasonable results with accuracy observed was

85%.

Title: Simulation of Thailand Flood 2011
Journal name and Vol: IACSIT International Journal of Engineering and Technology, Vol. 6, No. 6,
December 2014
Authors: Sanit Wongsa

In the 2011, severe flooding occurred in Chao Phraya River Basin during monsoon season was the
worst flooding in seventy-two years. The accumulated rainfall from January to October 2011 was
approximately 35% higher than the average years. The overall damage from the floods amounted to THB
1.44 trillion, which ranked as the world’s fourth costliest natural disaster. The iRIC (International River
Interface Cooperative) model has been used to investigate the Thailand Central Region Flood 2011. Some
simulation results compared with field measured flood depth and satellite data are presented to
demonstrate applicability of the model. Good performances of simulated results were observed in both

flow fields and flood propagations.
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2) 591 DEM 91911115 download 11viangsznavisanatenwbimduniniien Iaeldeids Mosaic to new raster
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Y
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4.3.1 guusituu

1) n1sapuLisy (Calibration)

v <
' aaa a

AMsaeULfigU (Calibration) vinnnsinassanunisaiinyiulagldsnsinisiuavusiuyingeudsief bugoa
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HAN139188991nLUTUATH IRIC (Nays2DFlood) AMEEA1ITEY GISTDA
Fuil 15 Aama-15 nanau 2554 Fuit 9 Augreu 2554
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4.3.2 guuaitirla
1) n1sdauliigu (Calibration)
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il NUNNITNEAT B.UIUAIN JIUIARN 0.15 0.35 0.2




65
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4.3.3 guusithdmszen
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1. Yoyaivau

1.1 WauUdsNA

A15197 -1 USUNNSEUgNaudsne Wheu Aueeu 2554
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Sudl Usinashszune (81 au.a.) USinauthssuneazen (Raud 1/01/2554 )
1 69.93 5,517.02
2 67.11 5,584.13
3 67.04 5,651.17
4 67.16 5,718.33
5 66.95 5,785.28
6 66.88 5,852.16
7 67.14 5,919.30
8 65.16 5,984.46
9 65.35 6,049.81
10 65.06 6,114.87
11 65.16 6,180.03
12 5791 6,237.94
13 57.32 6,295.26
14 57.09 6,352.35
15 57.20 6,409.55
16 56.66 6,466.21
17 57.01 6,523.22
18 57.05 6,580.27
19 66.94 6,637.21
20 56.80 6,694.01
21 57.12 6,751.13
22 57.00 6,808.13
23 57.02 6,865.15
24 56.93 6,922.08
25 59.86 6,981.94
26 59.75 7,041.69
27 59.77 7,101.46
28 59.79 7,161.25
29 59.10 7,220.35
30 57.24 7,277.59

fian ; http://water.rid.go.th/flood/flood/dayreport.htm?fbclid=IwAROWo7Sen1BtwEwIHa9¢dCS9pPb3--

XbDxxmBSXDvdL MRxR31lgKv2r9oY



http://water.rid.go.th/flood/flood/dayreport.htm?fbclid=IwAR0Wo7Sen1BtwEwJHa9gdCS9pPb3--XbDxxmBSXDvdL_MRxR31lqKv2r9oY
http://water.rid.go.th/flood/flood/dayreport.htm?fbclid=IwAR0Wo7Sen1BtwEwJHa9gdCS9pPb3--XbDxxmBSXDvdL_MRxR31lqKv2r9oY

Usunanhlvaldleudsnm — snewiou
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4,000
;‘. dnndiaa
; 3,000 —— waaLaitiang (P=20%)
e —— naniiads
A (P=50%)
; 2.000 wauaiinian (P=80%)
§ ——iifandiaa
E - Bl 2554
E 1,000 2552
P _ B 2563
0
A L. fl.ﬂ. L3 8. VA, g o.a
i.A. N, ﬁ.ﬂ LY n.A. 1.y .A. a.0. .8, F.A. N.¢. 9.A. 79U
ﬁﬂm’m‘ﬁl’sjﬂ 216 170 202 192 548 1,238 2,792 3,300 2,614 1,031 510 249 -
mmszﬁﬂg’mm 161 122 111 129 282 460 1,066 1,909 1,677 713 306 184 7,120
mm%ﬁ%a?a 128 98 89 107 208 323 751 1,452 1,343 614 261 157 5,530
\nessintes 98 73 73 80 168 223 558 1,079 1,022 498 215 127 4,213
‘13’1‘1:4’88‘171“@@ 66 34 29 45 58 70 134 643 636 252 130 74 -
2554 122 105 122 135 526 1,238 1,946 3,096 2,321 1,031 365 249 11,254
2562 133 85 82 74 90 135 134 1,817 868 252 130 74 3,874
2563 67 23 271

i - http://water.egat.co.th/infl.php

JUN v-1 Yunauhlvaidieudsingesiou w.e. 2554 way w.A. 2562


http://water.egat.co.th/infl.php

1.2 Wauyiina

A19199 ¥-2 YSunaudfisyuieanieugiing 1-20 nanau 2554
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i ol srUErueSes svuneniry N FovazveInNg
uanliln Spillway 24
1/10/2554 110.6 42.87 0 42.87 93.75
2/10/2554 117.69 43.72 0 43.72 94.3
3/10/2554 213.49 53.64 0 53.64 95.48
4/10/2554 289.7 61.31 0 61.31 97.17
5/10/2554 248.85 60.51 39.14 99.65 98.27
6/10/2554 183.47 60.59 44.53 105.12 98.85
7/10/2554 136.97 60.36 41.6 101.96 99.1
8/10/2554 117.81 60.31 38 98.31 99.24
9/10/2554 93.75 60.11 32.77 92.88 99.24
11/10/2554 116.04 60.08 33.34 93.42 99.4
11/10/2554 82.26 56.62 37.2 93.82 99.31
12/10/2554 82.2 51.71 32.72 84.43 99.28
13/10/2554 57.45 53.52 6.16 59.68 99.26
14/10/2554 58.05 60.28 0 60.28 99.24
15/10/2554 58.02 50.93 0 50.93 99.28
16/10/2554 67.38 50.97 0 50.97 99.4
17/10/2554 74.28 51.65 0 51.65 99.56
18/10/2554 90.3 52.3 9.13 61.43 99.77
19/10/2554 76.04 43.68 15.92 59.6 99.88
20/10/2554 65.48 49.52 11.97 61.49 99.91




2.J5u10u191

2.1 guusitninu

2,981
AwRah 1,300 N
1,0974500a 800 l M A "\l N
4034 W\ﬁ V
. 1484 L
e
=
2 554
204,
74
3
T T T T T T T T T T T
O4jan O05SFeb O8Mar 09Apr 11May 12jun  14Jul  15Aug 16Sep  180ct 19 Nov 31 Dec
ooy
un

JUN ¥-2 n91USInauvi annll N1 whdndnaudald

ArRaEh 0
8,103+
2,981+ \

4034

1434

w3 [5

554

204
\u\\\

74

%

T T T T T T T T T T Tl
04 Jan 05 Feb 08 Mar 09 Apr 11 May 12 jun 14 Jul 15 Aug 16 Sep 18 Oct 19 Nov 31 Dec
it

Jun

JUT 9-3 nsmluTIauvin a0nil N.13A dhuygunea

2,981+

ARENh 1,060

1,0974227 kit A =
02 3naa 800

4034

\M

554

T 4

7 T T T T T T T T T T T
04 Jan 05 Feb 08 Mar 09 Apr 11 May 12 jun 14 Jul 15 Aug 16 Sep 18 Oct 19 Nov 31 Dec
gdag
Jun

.3 [5

JUN -4 nsmUTIUIWN @ondl N.64 U1usnuang

128



129

Aadanh 3,043
PR T e, e —

1.0974500a 500

4034 M
. 148
o«
o
m
554
2 \f\fu L
o
1 WA
o
%
04 Jan 05 Feb 08 Mar 09 Apr 11 May 12 Jun 14 Jul 15 Aug 16 Sep 18 Oct 19 Nov 31 Dec

ool
Jun

JUN 9-5 nsmiUTIUIvin a0ndl N.12A thuyayunn

ArRaEh 0

2,981+

1,097+

MIL/,’\/\J\

A

55,

T T T T T T T T T T Tl
04 Jan 05 Feb 08 Mar 09 Apr 11 May 12 jun 14 Jul 15 Aug 16 Sep 18 Oct 19 Nov 31 Dec
Sui
= a S = a
JUN 9-6 nT1UTINANLY @il N.2B Tuidles
2,981+
Au3dh 2,055
1,097 J\/\ W
3nan 800
o
- 4034
= /.\\_
1484
55 T T T T T T T T T T T 1
04 Jan 05 Feb 08 Mar 09 Apr 11 May 12 jun 14 Jul 15 Aug 16 Sep 18 Oct 19 Nov 31 Dec

-
Jun

UM 9-7 nemUTINaumin a@nndl N.60 Unusiuednls



130

2,981+
Aaanh 1,233 i i il e
1,097 N
3nas 600
4034 \}\
< \\ /J\/‘“
5 143 I\M
554
20 T T T T T T T T T T ™
04 Jan 05 Feb 08 Mar 09 Apr 11 May 12 jun 14 Jul 15 Aug 16 Sep 18 Oct 19 Nov 31 Dec
JUN 9-8 N3MUTIINUEIN aond] N.27A Yngieauuisms
2,981+

AuREnh 1,452

1,097 ' ,/‘/‘ - /\r\
3naa 700 {

4034 [\/
; M g’ "
TR
554
204
7 T T T T T T T T T T T 1
04 Jan 05 Feb 08 Mar 09 Apr 11 May 12 jun 14 Jul 15 Aug 16 Sep 18 Oct 19 Nov 31 Dec
JUN 9-9 nsmUTILIN @0nil NSA dgnennasn
2,981+

A3 1,350

1,097+

=

=
™ NS

1484

3nam 700

u3 [

55 T T T T T T T T T T T 1
04 Jan 05 Feb 08 Mar 09 Apr 11 May 12 jun 14 Jul 15 Aug 16 Sep 18 Oct 19 Nov 31 Dec
gl
Jun

U ¥-10 nsiinaninvin aandl N.7A thusiednenday
fian ; https://www.thaiwater.net/DATA/REPORT/php/itc_zcgraph.php?id1=78,



https://www.thaiwater.net/DATA/REPORT/php/itc_zcgraph.php?id1=78,

o¥

2.2 guusiunls

ARATh 4,035

3,000+
-
-~
" 2,000+

3naa 1,000
1,000+

TR
W\M\N\,\/ w \\v, <\

T T T
04 Jan 05 Feb 08 Mar 09 Apr

T T T T T
11 May 12 jun 14 Jul 15 Aug 16 Se

T =),
Oct 19 Nov 31 Dec
Fuil

® 22011

UM 9-11 n9vidSunanivi aanfiduiesns P.7A

3,000-

2,000+ .
amRam 1,815

u.3 fh

1,000 Jna@ 1,000

-

T T T T
12 May 14 Jun 17 Jul 19 Aug
Fui

T T T T T T T
a1 Jan 03 Feb 07 Mar 03 Apr 21 3&p 24 Oct 26 Nov 31 Dec

® 12011

JUN ¥-12 n9idSunadin aaildiuing .17

fisn : https://www.thaiwater.net

131


https://www.thaiwater.net/DATA/REPORT/php/itc_zcgraph.php?id1=78,

P

2.3 guuudnszen

WBanuhluadiou faondl c.2 wihindwszen Adedsnlsedd aufles sunsanssd

— S==F
WsrashTnacu waud 1 . - Jepu

Use 39,833 LR

Vas 20,105 ¥ v
pannihd 38 10,728  dwauw.

4,000 L reiti26.20 0. st 3,500 oms

¥ 4
2 sz

Wainanh - s, i

Juil I8 wqnimou 2554

e Iwesinill s - 2,188 o3
o inosind $3 - 1,490 ouas
winndil $3 - 695w
i 42407 1 (ndeda 2030

T T T
¥ § ¥ € € ¥ #§ € € € € ¥ ¥ ¥ € € H FE €€ € FFE E€ & &
2 2 2 F ER@E Cc c®wwm € € € & & F F & 68 3 3 ccBIB K

S x m g wo oo 9 ® - 0 o oo o~ =
-e 2 2823 & 2 288 -8 & & = e =&

JUN 9-13 nidSunadwiluisiiid mszen aanil C.2 A1e3susyin o.ilod 2.UATeI53A

(w.A. 2554 YSananhlvianugeanegi 4,686 gnuindiunsdedundl o Juil 13 nanau 2554)

¥ ., - PR - - -
‘ USinoailuari @onil €3 whindmezen Miuuknans aiiies sy
4
4,000 o<
F Fuih 18 wofinnou 2854 N
Wi Tnasimdl s4 = 2,08 A
3 Wi warnidl 53 = 1,506 auuA,
500 wiondil 3 - 8 owa i
s 1106 1. h0inda 064 1)
l 2553 A
oo 4
= Faiu11.70 3 Uinanh 2,340 e,
2 ARRID P I - a oo g
€ 2500 HwinmuidwInuanil €3 o.ding 2 dniyd
a
3 \V4
&
- 2,000 H
“'g 2551 |10-n8.| 2,250 1 2552 2581
S 2552 | 8-n.n. | 2,001
2564 [ 14-00. 2.065
1,000 -
500 ,\\l
0 i
§ 6 d € € & 6 € € € € F @ €W FEEC =
3 3 EFr@E cc vt c e FEadaaececman
> elg 2 HINOUFULINEIRRERFR N RoF et

v

JUN v-14 nswidSunaiinluusidnidmsgen aa1il C.3 thuuiamans e.dles 9.80ys

(w.A1 2554 Usinauilvarugegaagi 2,965 gnuiaiiunssodund o Juil 14 fugeu 2554)

132



£y ot 4 ;
. Wnuthluati amil €74 withidmezen fihuneuns 2adias 9.games
S
4,000
g
[ - 20
3500 T 351 s
b ¥ sefyhe 785 0. GeRnbdniade 1471
AU 9.32 3. Wfanpun 2690 cms
3000 -
Faldebelel o A
[ duriauuiididionsend C.74 #.dss o sremes
E =
22500 1 vhnenhgign =
= U 2554
5 u
= 2550 | 23-a.a.| 3,617 r
=000 il 2583
__; 2551 9-nao. | 2,059
2 2552 | o-ma. [ 1,750
QE 1500 -] 2553 |31-a.n.| 2,420
2554 | 14-n.0.| 2,665
T 1l 2552
1,000 +
500 T
r i
0 Mt Tt e e e e
5 ¥ 8§ £ € § 5 € € € € F ¥ W & €& W W & E E & EE & € &
3 2 %2 F F IR R c € m W £ € € 8 ®8 F F ®#@ @& % F ¢ £ R IR =R
TR E e RS ® N b oe NSO W -8 e a s e ke e
I s o Y e 1) ~ - - &S - 8 -« ~ & = = &

JUN 9-15 nidSunadwviluiaiiidmszen aonll C7A druunauil a.iles 981909

(w.A. 2554 YSananhlvianugeanagi 2,665 anuiAniunsieiund o Tuil 4 fueneu 2554)

JUN v-16 ns1mUSunauvinluwl

(w.A. 2554 USinanhlvanugeanegi 1,494 gnurAniunssedund e Tuil 10 gatau 2554)

¥ ' R v
. UBnanitlwaring amil €35 withidmszen thuiles aanswe awszunsafagem
g
2,000
‘ i, -t —TI
1,600 -
2553 | 28-a.a.| 1,230
L 2554 10-a.n.| 1,494
s A 4,58 8. P 1,155 cre,
@ B ¢.35 ganana s,
<1200 Ak
2
S
H
< Uit 15 woeimen 254
2 Wl e s4 - 1,220 oun/3
& 800 Vi hasindl 53+ 720 ouw
s ol 53 500 w3
=iy« 435 0. (gandiaia 0.27 1)
400 +
0+ e - R e R
o € € %W oM € e E e e o e €€ R E e K
B ad g B s®G6 cc 9w cc s B8 & 6688 & &mw
cerpopegegdreReR e NEREERSE
o

Wi nszen anndl C.35 tuden 8.u1eUa A.nsEUATATEYSEN

133



134

F a - . ¥ 4 :
‘ \ENW\I‘II“ISﬂH"}’\IMﬁ!ﬂII"HUIl'nu c29 U.Nu'\lﬁ"‘ﬂﬂ:ﬁ‘\ W\TWIﬂHQW aulng Q.unumyﬁﬁqmn
4

5000 T
4500 T
4000 - 74U + 409 a1 (amn ) snaund 3,500 cms
Fc29 fumadm suwlng anszunsafegem l
3500
= A WFnenhgign v
N 7w S g
Z 000 - [FRA | e
; [| 2552 | s-nn. 1,968 Fui 18 noeinou 2554
z S e T e o) s4 5
T 2500 Wnaiivednid s3 - 2088 ounsi
s o] ) 3290 wnndill 3= 639 ouni
22.000 3 2N+ 364 1. GGz InTIAR 045 1)
-
S
1500 1
1,000
500 |

JUN 9-17 nywidSunaiminlusiundmszen annd C.29 druanudiu a.unelng a.nsvunsAerse

(w.A. 2554 YSananhlvianugeanegi 3,930 gnuiAfunsiedund o Tuil 6 gaiau 2554)

2,000 -
‘ -l udz Ay AN 2493-2540
1,800 | w=e=glugsan 2549

‘ o iluazan 2550
1,600 -+ ==puazan 2551
e pl Uz AN 2552
1,400 == pludzan 2553
~o— fuazan 2554

1,200

1,000

800

600

400

W aduaran (dadues)

200

gﬂﬁ ¥-18 NIMUTIUHUATALTIBFY WA 2549 fia WA, 2554

a =

WA, 2544 UTinasluasausawisulaudafoungainiey egi 1,781 Taduns dellAmnnigaiiioisuiuuTunnely
Avanvagy 2549-2553 wazunnnnUSunaHuaralledesenInet 2493-2540 waziilafiansaudunsinvest 2554 ganu

a a a a R g A a
RIPN ‘LJimmNuﬁzamimmmmmmﬂau‘] FNELA LMD UNUIAU



3. Yoyaan iy

3.1 guuaitnnu

¥ % v
A o o 1 1o W

A9 2-3 ﬁﬁa;&awuwmmuaummmzm W.A. 2554

q

135

¥ o seuth
vl Jenin UTuNuusEauannAeY Henne
(uns)
4-n.p.-54 wwalan | @.wsruisIw YUYY LLax'ﬁuﬁﬂﬁmwsgﬂﬁwim%’mﬂuu%nmﬂ%a
5-n.0.-54 wwalan | ewsvuisin thupseuuy 1.12 n.viga 1.00 10U 100 HaIRS e
T5a 38U TANgRITIUTIN finsdelalsnou 1Wunan 1 &Uavi iidesann
anunsaiivi
31-n.A.-54 gnshng | eveuaudy 1.8 tiutuuw 1.9 Tndwafey | 2.004.00 | ¥natiudiuan 1,000 asudeu  Sudmanswiald
AANUI 1.1 w12 Gruuaudu a.0enss 1.6 annsafiviwemiliududuinn wagsooud
thuthedo 1.4 thuthaen n.veves vownthudiuunt 50 fu wwegluh
uUAENENYDY 8. MDwAUTY way i A 2.00 auugndnuInsaliausadyasiulldfuszeemg
813 4 - 5 Alawng
auuUMAN 8.3 - a.0ulen 200-3.00 | fiufinuasnslésumnmdemenns
10-8.A.-54 BLErleht 2.i%y 1.3, 4,7 ,8,9 uard.10 nviiles Widi§ieensae sawfuiingt 40,000 Tduazinds
Sunidene
2. gy auud1w. 10 Tuvjeany avinueiles 2.00 31U 500 neInueundt 1,800 Fn gndnvn
30-d.A.-54 onshnd | wamauiasvaluiiles 8. ide Asluvueide 0.20
oguuLly fidavesiiiinissnefive
InglangusnumtieuasinsseRtenuin
visenthanilsaln o.idy
31-d.A.-54 auuaeiUe-dnivg ndiled 8.11n 0.30
a.71Uan 1.12 a.uden
8-n.8.-54 gnsand | 8.11Un thueiie ol agnuthuiede uasaznuthuduvyunn s
WathwSeuly 12 nds dhuilinag ss.duieney w4
aabl gniame 1 w8 westhinldinmaofiames
TulsaSeulufunspua
Hamie 7 Au undu 3 A
13-n.8.-54 Awalan | dumng aefivalan - waufisny usom a.i
19 9.WFMUATIN T1UIU 2 9
15-n.9.-54 fwoflon | waguvuing Tunnvesiaiies
UATETIA | B.UTITHATIAY ﬁyuﬁmwgﬁa 0.50-1.50
A5 a.43leq 15 fvaifiou 100 wjthu 1.00-2.00
17-n.8.-54 fvalon | e.fles nahse Aawnzdudrsvesiuaiy
Uihumheiauvadeudiil 30 uie 1ss
o auldiamuzanime
20-n.8.-54 wwalan | e.4de w7 adnduns 0.70 ymtldsuarudendounit 20 ndseiSou
260856 | upsanssd | e.quuas laslanizil pviungy ihdwhugada
VGGl
a.\le9 4 fua avisen a.UweAT .MM 1.30 auugNARYIA Yseyviey 1,000 AT1ToU A1eses
wagnytudnass luanauialesiing S Furudednidemii




136

v o o x g . sy
o/l A UTuNuUsEaUaNnAY dewne
(uns)
28-1.8.-54 gluvie 0.A5FUUGY A.UTULAY Lagn.uadY
30-n.8.-54 AINS NUNYUIUIITIN LanAuIaiias uasd1ua
ArpIAzIuUnNs Tulunliios
8-.A.-54 3N whudangne wayseAuingusieiies auwdgn 162 @1y ULagAadsIy uShuiualiseu
SUNelnsUsEute auuaefidns-nuewiavain gn
UAAYIZAULIN
' ' 8 a
1.2 quuauds
o 1% X A48 ] S
M990 V-4 GUE]HaWUVMWW'JﬂJEjMLLQJU']UQ W.A. 2554
Xt v SEAUUN
o/l AunnlRSunansznu Hewe
(uns)
25-W.A-49 | daianin 4, 5, 6 sualuaund nelamn YvuldsuAULiansaunI1 900 AsEUATI WD
demeuniiuls dedragmeluiunszuatindd 100
)
28-n.8-49 | Fwmipann shuausiada gunethunin 2.15 97 vyt auwdeve 10 ane auwgn3e 80 @18 3 10
uite 1sai3ou 8 lsaseu
2549 Jandasunanys snnonaevas 10 dva tud dvavic | 0.30-0.50
N3N (YN 1-6) druaviugide My 1,2) druanaeIvgs
(31 1,3,5,6,11) drvaines (il 8,9) drvadals (vy#
1,3,4,5,9) Avakiang fuadalun Aruaniaul anualin
wagsuannDsaNY 0l
JminuATEISIA SLNaLLae7 1 fiua suneusIWARGe 2 | 0.50-0.80
15%A-50 | daminuasadssa g nsnunsnd 1,000 15 wagdhudeusiegssnnit 100
a ) o A
fllsatu | wasrseu
30a.A51 | dwiadunanys 61Nenasas 6 fua 81LNeAABIAY 3 AU {1y Annwasideesiu ey 63 duum
fiua 68 Mty nevasanuys 11 dua dunslndud
uAT 3 fua 43 nyjinu unallesiiunanes 10 dua 29
iUy dunel1efaves 3 d1ua BLnoNIIUNTEAY 6
. . o yr o,
fua waz sLneaiunsele 2 Miua SIUNSAY 8 81N 45
Aua
Jmiaunsanssn muanmalug sneidles 200 AFIToU
4-0.9.-51 Jwiauasanssd yuyuiegluuinnguusiiits ushintay
S
TG RE]
30 .
Jamdamunanys svalndufiuas sunelndufiuas gnin | wnndt 1| TseSeuthunizinla
L Y Lo Y o »
Madurandie 5 ngiu drvaauaenldl duneilies Lng
ANNILNYS
6-1.8.-51 FMTAUATAITIA BUNBUTTNARY 0.3-1.0 | fiufinsinuasidemeiiou 3 uauls




137

o/ HuRilaSunansznu i Heme
(tun9)
12n8-51 | Swiemn dwmiamunanwes dminuasassa anune | udn ils fenu
anA
29-5 .. 52 | daniaunsanssn gfaun
Fadarunanes snensunseeneg duatangiun way | 0.30-0.50 | uruszanas 5,000 15 Wuan 3 u
fuanetiules
Jmrdiann S1LneENL 4 Fua SuNeUIUAIN 2 fua 1NN
0.50
13-n.0-53 | dwinunsanssa fufimsinuasidems 32,428 13
200.A-53 | Jwminuasadssd suneaine1d usIwalide gumus enih | 1.0-1.5 | siwgsldsuannuiendou 29,148 asuseu 74,196 Au
it walaer guuas Insnnse wuesth dunefies dune puudme 192 ane K 12 wis Uatan 156 Ve fiuil
e sunanguegds sunevinayln Sunelwend uay nsinumslasuransznu 163,083 13
SUNIRIAA
21-0.A-53 | FMIAMUWHANYT SUNBVIITANYYT UarARBIAT 2
25-29 fl.e. 54 | dmiaan suneutden TdeTin 3 e
30-0.8-54 | FWIRMUHANYT SHNOARBITAY BNNBLIBINTUNUNTYS
$unovITANYYT SunewsIunzene Asunedsasing
SunenTenesiaun suaelnsey Awnelnduiiuns
5n.a-54 | Fwdanin wigly | #ufl 6 Sovda ldud Santauns Beasie aan iy
i ngle1 wazdamdnglanie s 46 81ne luszyvy
WWensau 411,573 AW U0 ULEMIEUNNEIY 82 a4
fudinnsinwasanaldsuanudene 15959813 auu
376 @
T Fedin 3 578
25n.0-25 | fainuasaissa Wgun 593 30 Jamdn 259 e 1,772 fua 14,856 vyt
a.a. 54 LU fuiinsineasmainegldsuanudeme 2,235,626 13
Ul 5,857 @18
FITANNINYS
NIARN
8-d.n.-54 Jmiamn Sneau way sunetiunin Irilnadiesdng 1 dSe wazndagle Tumiluls
30 We 54 | dawinumsanssn T eTin 72 579
2554 JwTnan frvanineen duaninan duaduelau 81lne | 0.50-1.0
Trumn sunetadn wagsneidisin
Jadariunanes 11 8une 77 drva 954 vyt F18gITUAUREASa 190,057 AU 67,192 ATISOU
ﬁ'wugﬂﬁwmwﬁqim 5,691 %aq fufinsinensanin
e 902,536 19 By 4 wite Aaswu 2 wiie 814
duth 1 wie TsaBeu 4 wis Tsmenwna 1 wi
T FeTin 6 518
2555 FIMIAAUWANYT FIUANTITTIU DWNDLEIY 3 Yhiinnzaaaits
Jmiann S1netiumn LagsLNBEILL 43 yyjtiny 4,165 widsAiseu dieiutl 16 uie wagae
AN
7-13@.A. 56 | Swiann 53 12 Fawdn 27 8100 63 dua 420 nyjthu
Jminunsanssa s1ugslasunuiendou 1,250 AaSou 3,855 AU




138

Y s we LAV
o/l AuAnlASuNansENy \Henne
(uns)
TuFousugsgnuviands 175 wds Auiuidn 8,200
15 fels 1,200 15
Jdariunenes suneaaeas dualalvs sunevings e IsUAIRenTou 1,973 asuiou 5,873 Au
ANwUs 2 fua fuAn1sineas 10,700 13
30-1.8.-56 FarTamunanys funussaude 3 8une s1unolas 61Lne ny Uszanvulasunansenu 5,060 asaSeu 24,973 Au
nsou sunensievesiam 17 fua 89 wyltu fusadu | uiineas 4,045 15 Uauan 65 Ue auu 32 @
JinuasanssA funvszause 12 sune Uszanaulasunansenu 17,665 ASI30U 58,269 AU
Nufin19n1sinens 74,758 15 Yevar/nul7 Ue ve
FEUNBUT 31 WA ADASWIU 5 WIS BNY 3 Witd AUARDY
/fumiles 27 90
13-n.8.-59 FmTann 81Lneanulen suag1us 91neiiiess sualls Uszrrvuldsunansenu 112 afaSeu Aufnisinens
LAY 8LNBULEDR AUaLLazLI 850 ls
1522 n.e. 59 | dwinuasadssd anane 10 Jwda lnedaninuasadssAlnuiignin
Vhuuniign 582,260 1s
Jariamunans mawile 9 Tanin
14
1 1o 14
4.3 @INLLﬂJquQquZﬂﬂ
a v A A48 ' 8y
MA1919N V-5 GUE)HaWUV]u’WVJlIQMLLlIUWL'ﬂ]']W'iSE’J'] W.A. 2554
o o 5 X o " FEAULN
Janin 91n0 Wunyurunszauanndie
)
< a ° A ) = & A ' o
UATAITIA 1ilaaw lupaesunszna wedudvinduSouiiuiing 2 duaunmsemans 0.50-1.00
g lusuaunanszna wy 2 Sunewdieunsaissa
Tul 6 parau Wil Uafanzdnuududounu vshamy 10 suatelns guwu 1.00-1.50
N1 60 dsANTaUYNUINI
& A 5 o P P & A v 5 &
YU Aunnsineasgniviaiuniiuls Aufidesdnignunvhuvianun
Faum AIINEN Wowdmszelassuiediiy dawaliiuninedeuressneassnenilssauduiy
AU
Y
giiusil Wnkwhaduiiuiisa 5 §une 37 dua 291 wyjlnu 17,156 aduseu
Nunin1sineaslasuaudeme 46,865 13 touan 335 U
gurusulaiidwszeuasluTuanud Ayvosdaningrivsil 0.50-1.00
e USRS suaviigs sunedles 0.50-1.00
R e 1.00-1.50
Ulnauruvti iafideysansiy
== = —— =
A3 1ilaaw uShailunsuauense e > 2.00
0.60
Bumsys AfsAUNADTUUYIFBUNTYS UasroayauARBunIyYS
NINUYS VIR Uanszaw 1.00-1.30
' ° v a v o P a o 1o v v & 1A Ta o
8199194 , ihdupdadimtnuiSeusuilasdundmssen 2 vythu Ao wyi 3 wagnyi 6 S
Unlun o 1.00
10 #&IATOU
WILUATASRYSEN | Blaw) sgivthlusddndnssenliiivguaudupdadiviauiiug



https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B3%E0%B9%80%E0%B8%A0%E0%B8%AD%E0%B8%8A%E0%B8%B8%E0%B8%A1%E0%B9%81%E0%B8%AA%E0%B8%87

139

o o . X 4 o o sy
Jain 9119 WunguunUszavannae
)
YA NUnan1sineRsveIr U EeageTn
ginloA
ilee Pranudindmszenlradiviaudnussuindusiundsinlvetauisy duathudeu 2.00
° ' o v a a = v 4 ' ' o s A o A
il msseniiingaduldnadviunaianszinies ruvimszduns e tud
NTUNNUNIUAT 30 AuENeU

dldigerhuiinandidn asusnuauunvalesy vesnvaleSu 87 veenvaledy 85



http://th.wikipedia.org/wiki/%E0%B8%96%E0%B8%99%E0%B8%99%E0%B8%9E%E0%B8%AB%E0%B8%A5%E0%B9%82%E0%B8%A2%E0%B8%98%E0%B8%B4%E0%B8%99
http://th.wikipedia.org/wiki/%E0%B8%96%E0%B8%99%E0%B8%99%E0%B8%9E%E0%B8%AB%E0%B8%A5%E0%B9%82%E0%B8%A2%E0%B8%98%E0%B8%B4%E0%B8%99

140

ANANUIIN A

N13UsEYaBIUHURANTS Flood Risk Assessment and Drought Risk Assessment (and SPI)



141

n13UsEYUTeUfURNT Flood Risk Assessment and Drought Risk Assessment (and SPI)
1ae Prof.Dr.SU Ming-Daw Wag Prof.Dr.CHENG Ke-Sheng
N UANINYIABRATIALANTY Ussmaldniu
Fuil 17 - 18 ganAu WA, 2562

W dusla 1 AdAINIIuATERS QuIANIAlNM ANy

o

ngUsasn
1. wanidsulsgaunisalarasAnnnuinisdansanudeevndouas soudsseninasema iviuuasyssimalny

2. MmsUsgliuanudeymeainanndsuasiowas nsdlinwlsemeliviuuazUsendlne
ayunan1sUsEYusUURNS

1) Drought Monitoring Using SPI
® Temporal and spatial
® Definition o Damage
® Type
O Meteo: rainfall -> Standardized precipitation index, SPI
O Agr: soil moisture
i. Palmer drought severity index, PDSI
ii. Surface water supply index, SWSI
O Hydro: streamflow, reservoir storage ->
i. Shortage index, SI
ii. Deficit rate, DR o Socio-econ drought
® |ndices
O Simple -> good communication for diverse audiences
O Quantitative
i. Intensity
ii. Duration
iil. Spatial extent
O Historical

Planning and application

® |ndicator and trigger



O Precipitation below the 5" percentile for two consecutive months -> q" drought

SPI

O Linkage between SPI and drought severity level

i. 0to-1 normal

ii. -1.5to-1 Moderate -1.5 to -0.5 agr drought
iii. -2to-1.5 severe hydrological drought
iv. <-2 extreme socioeconomic drought

Calculation
O Two-time scales
Operational scale -> 10 days period
ii.  Temporal resolution or time scale of the index -> cumulative rainfall of
specified time span -> SPI for one-month time scale
O Spatial scale
Transforming cumulative rainfall to SPI
O Cumulative distribution function (CDF) of Normal distribution
O Cumulative distribution function (CDF) of Gamma distribution
Finding distribution parameters
O Goodness-of-fit- test of gamma dist i. Chi-square
O TDP fit with gamma dist
O Maximum likelihood
SPI data compare with historical drought records
Analysis of SPI in 2009: before and after typhoon Morakot
Q&A
Q: Linkage with socioeconomic damage
A: 1. Taiwan no loss drought assessment ii. Water transfer A -> |,S
Q: match drought with SPI
A: cal SPI for all years
Q: CC impact on SPI
A: CC change from the past

Q: early warning system from SPI

©c 0 0o 0o 0o o o o

A: signal of early state of drought, need keep tracking

O Q: Link with i. Policy planning ii. Dam operation
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O A i. monitoring -> probability of drought ii. stochastic SPI with scenario iii. use SPI with

dam storage, NDVI

2) Risk Analysis and Management of Regional Flood Disaster

® flood risk
O potential
O negative events
O probable (future) events
® hazard
O inundation map
® exposure
O population by GEE
® vulnerability
O flood depth damage curve i. A,M,S ii. House, apartment iii. Service: wholesaler, retailer
iv. Crop: crop age, cost, investment in each crop stage v. Livestock: pig, cattle
® Damage / losses
O Direct i. structure
O indirect i. service / activity interruption o secondary i. social service
O intangible i. envi, social o uncertainty i. over insurance due to fear
® input-output analysis
O indirect loss of large scale to justify investment
O BCratio
® Multiple occurrence
® (Occurrence probability curve
® Step
O Hydro
O Hydraulic
O Loss estimation
® (Crisis response

® Vulnerability

O Biophysical



® Q8&A

O Social i. Elder ii. Handicap iii. Foreign iv. Young

O benefit of no of death reduction

O Land price with your map. Problem? i. FEMA shows 100-yrs flood map ii. Laws

® Fvaluation of prob rainfall or discharge

O A: precipitation

® Non-engineering capacity how much?

O Only land slide waring system
O EWS helps a lo
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Fuwgiai 17 gana w.A. 2562

8.30 Register

9.00 - 10.15 u. Detecting Drought Onset

10.15 - 10.30 u. Break

10.30 - 12.00 u. The Flood Risk Management Framework
12.00 - 13.00 u. Lunch break

13.00 - 14.30 u. Assessment SPI (Taiwan case)

14.30 - 14.45 1. Break

14.45 - 16.00 u. Constructing Flood Risk Maps (Taiwan case)

Fuansi 18 AAIAN WA, 2562

8.30 Register

9.00 - 10.15 u. Assessment SPI (Taiwan case)

10.15 - 10.30 u. Break

10.30 - 12.00 u. Constructing Flood Risk Map (Thai case)
12.00 - 13.00 u. Lunch break

13.00 - 14.30 u. Discussions and Planning for future work
14.30 - 14.45 w. Break

14.45 - 16.00 U. Discussions and Planning for future work
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