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Greenhouse Effect and Global Warming

The Greenhouse Effect

Some sunlight that hits
the earth is reflected.
Some becomes haa.‘

CO: and other gases
in the atmosphere

trap heat, keeping
the earth warm.


http://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCMq9p7D2-scCFRMdjgodkLEBpA&url=http://www.ecy.wa.gov/climatechange/whatis.htm&psig=AFQjCNE_ttOCXCHoO2bwmBlP3uB8-cgwZw&ust=1442471272507381

Carbon dioxide and Global Warming
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Global Warming

Global and Continental Temperature Change
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The black line represents observed surface temperature changes for the globe and each continent (based on temperatures recorded by
measuring stations around the world). The blue band represents how the climate would have evolved aver the past century in response
to natural factors only (according to 19 computer simulations derived from five different climate models); the brown band represents
how the climate would have changed in response to both human and natural factors (according to 58 computer simulations derived from
14 different climate maodels). The overlap of the brown band and black line suggests that human activity very likely caused most of the
abserved increase since the mid-20th century. Temperature change is plotted relative to the corresponding average for the 1901 to

1950 time period. Source: Climate Change 2007: The Physical Science Basis—Summary for Palicymakers.



Climate Change due to Global Warming
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Global Warming Effected to Climate Change

Evidence due to Climate Change
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Water Disaster due to Climate Change effect
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1.Return Period

2.Post event & Local experience
3.Geology potential
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Bulletin 17B Plot for C2Z2_analysis
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TRITES, TVRATYTHTET
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FIGURE 4-4 Rainfall intensity-duration-frequency. (Natonal Weather Service, 1961.)

[—- SDvearl 40.00 _GD.OCI

118 OO 144 DO 16000 I?SDO llBEOO 193. 50 204 OOI 216.00 220 80 .

Joyasoviluesdunin Rainfall Intensity-duration-frequency curve




Geology potential

e |nundation Depth analysis




Q

A A
LAUNMTINNINITTUIS AU

NIANA LUN199LATIEUNAINNINABLNITIRTINNT LA

= = = dl di Y v 1% ]
N?WEI@%L@E@LWEQW@‘W@%@@ﬂQWNMNWEGLML?JW1@1®IﬂﬂQWH

ﬁmmﬁ‘gﬂumﬂ@ﬁ%mmmigﬁéqmﬁ’urfml L NA LA

dxannuazlsznenluni1suanLazin il b

A



Y
QU o

UHUNEENNAY U1 Ianainuazau laaunay

q

ﬂ’ill‘ﬂ@flﬁullﬂgﬂi’im”lfﬂfﬁﬁmﬁﬂ

v/

A =
® LLHUNREIRNNNE

q

* LLpuUNLALY YN lanainLazALlAaunAL



e Series of Hydrological Hazard Prone area

Mud &Debris
Flow Prone
area

‘Flash Flood Prone
area

Inundation
(Flood)
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Flood Potential Conceptual Idea

Inundation area

Flood Water Surfac\:e\ ¥

.............. F.I.O.Od..p.la'rn......................................Fioo.d.pia.i.n..............

| |
Left Bank Station Right Bank Station

Normal Water Surface

e Flood Risk area dtfe to water level




Flood Potential Conceptual Idea

Inundation Area
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TR \\V — Peak water level
(flow capacity)

Rise up water level on the surface and then capture the boundary of inundation
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e |nundation Depth analysis




* |Inundation area extraction



FrilvVl Procedure
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be Risk area
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Mud & Debris flow

Hazard mapping
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The moving of water on the surface




m GIS Analysis Technicue (Spatial Analysis )

-+— Paoint A

Over Smooth & Horizontal Surface

Fuel used =D



m GIS Analysis Technicue (Spatial Analysis )




\nalysis Tecnnicque (Spatial Analysis )

Over Rough (Friction) Surface & Slope Distance




m GIS Analysis Tecnnigue (Spatial Analysis )

Cost of Fuel used for traveling from Ato B
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m GIS Analysis Tecnnigue (Spatial Analysis )

Cost of Fuel used for traveling from Ato B

Vertical force

In this case, the slope is negative

L

ough (Friction) Surface &Slope distance& Horizontal and Vertica




GIS Analysis Technicjue (Spatial Analysis )
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Horizontal and verticle
node calculations
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Starting point (cost 1)
al

End point (cost 2)

al=cost 1 + cost 2
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Mud and Debris flow damaged
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Prevention & Mitigation Frame work

of

Flash flood and Mud flows
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Mud& Debris Flow Prone area
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Structural Measures Implemented

Mudé& Debris Flow Prone area
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Flood Analysis by Flo-2D
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Flood Simulation Output
As Raster Type As vector Type

meters
1
iy s
j 10.3
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|

Max flow depth (m)



Flood Simulation Output

‘*‘x 3.0
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s
h 1

Max velocity
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118

Max water surface elevation



Flood Simulation Output (1)

Impact force Static pressure



Flood Simulation Output (2)

Time

L\ 19.6
: 17.4

Time 1 feet depth Time 2 feet depth Time max depth



Flood Simulation Output (3)
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Flood Simulation Output

Hazard Rating \

Hazard Rating = Grid Element Flooding Depth x [ Grid Element Velocity + K) + Debris Factor
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Flood Simulation Output

Hazard Rating

> 2
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<=.7b

Debris factor 0.50m. Debris factor 1.00m. Debris factor 1.50m.
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There is no Lag Time between rainfall peak and discharge peak.
= Water level at upstream cannot be used for early warning.










1 a ¥ =
ﬂ’)']llu']%3L‘ﬂl&%&ﬂﬂlﬁ@]ﬂ']il&']ﬂ’)ﬂiuiﬂﬂ 5 i

Y 9
VIUNBDUUBDN

il g




1 a ¥ =
mmuwmﬂmzmmmmﬁmmﬂmau 5 i

9y Y '
UIUNBDIN




Peak Discharge (cms)
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Duration of Constant Rainfall (HR)

When 10 mm/hr rainfall continues 6 hours, flood of 5 years probable will occur.
When 10 mm/hr rainfall continues 13 hours, flood of 10 years probable will occur.
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5 year probable flood will occur, when 10 mm/hr rainfall will continue 13 hours.
5 year probable flood will occur, when 15 mm/hr rainfall will continue 6 hours.
5 year probable flood will occur, when 30 mm/hr rainfall will continue 2.5 hours
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When you think 5 year probable flood (risk flood in both of Kor Nong & Kor Thung, you know
when it will be occurred in each rainfall.
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For early warning purpose, you must know criteria of rainfall, which may generate flood after
few hours. In this case, you want to have lead time of 1 hour for evacuation.




Peak Discharge (cms)
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Duration of Constant Rainfall (HR)

When rainfall reach to the orange circle, it may reach to the critical level (5 year flood) after 1
hour if same amount of rainfall continues.
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Now the orange line indicates critical rainfall line in Kor Nong. When each rainfall reaches to the
orange line, it will reach to critical level in 1 hour.
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Accumulated "81mm in 6 hrs" is critical
rainfall for flood.

When the same amount of rainfall will
continues next 1Thr, community must be
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When you look at duration of 6 hours, the critical line (orange) will cross at about 13.5 mm/hr
rainfall curve. It means that accumulated 81mm (13.5 x 6) in 6 hours is critical for flood in case

the same amount of rainfall is expected.
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Likewise, the following rainfall is critical, which must be announced to residents for evacuation.

40mm in 1 hour, 60mm in 3 hours, 80mm in 6 hours, 120mm in 12 hours.



Recommended Rainfall Criteria

Total 40 mm in 1 hour
Total 60 mm in 3 hours
Total 80 mm in 6 hours
Total 120 mm in 12 hours
When you observed the above rainfall amount,

serious flood may arrive within 1 hour to both of Kor Nong
and Kor Thung village
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