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Working with climate change data

Regional Center

e Background
e Data structure of climate scenario
e Extracting climate change data for further analysis

o Examples from previous case studies: Analysis of climate
change for risk assessment — Numerical analysis vs Spatial
analysis
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S TART, Working with climate change data
Regional Center

e Dynamic downscaling using ECHAM4 GCM A2 and B2
(ECMWF Atmospheric General Circulation Model coupled with
University of Hamburg Ocean Circulation Model)
e Global resolution: ~2.8°
e Regional resolution: .22° and rescale to 20x20km
e Temporal resolution: Daily
e Timeframe: 1960-2100
e Coverage
e Lat. 0-35°N
e Lon. 90°-112°E
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Working with climate change data
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Domain coverage and GHG scenarios:

(b) CO; concentrations
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Working with climate change data

Example of data: Tmax

LAT |LON |D1 D2 D3 D4 D5 D6

184 |103.6 [22.97 |23.04 |24.38 | 25.53 | 25.06 |25.57
18.4 |[103.8 |23.33 |23.48 |24.68 |25.85 |25.34 |25.73
18.2 |[103.6 |23.26 |23.43 |24.87 |25.97 |25.41 | 25.97
18.2 |103.8 |23.17 | 23.31 |24.58 |25.79 |25.24 | 25.60

¥
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SN, TR

Working with climate change data
Regional Center

Data represents centroid of
the grids

Data to be distributed to
users in smaller domain of
focus:

e \Watershed
e Administrative boundary
e Freehand selection
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SITIAR'T, Working with climate change data

Regional Center

Climate data for distribution

e Daily maximum temperature (° C)

e Daily minimum temperature (° C)

e Daily precipitation (mm)

e Solar radiation (watt/m?2)

e Wind speed (m / sec)

e Wind direction (degree from north)

o Relative humidity (in conversion process)

Available in text file format for ease of use
Each file = 1 variable / 1 year

Total data size (A2/B2) approx. 100GB
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Working with climate change data

Variables
' TX= Maximum temperature
T sed[ecriam] fofescale 12 TN= Minimum temperature

1 ECHAM4_AD rescale v3
2 ECHAMA AP rescale w3 SL= Solar radiation

3_ECHAMA_AP rescale_v3 WD=Wind direction WS=Wind speed
4 ECHAM4 AP rescale v3  GHG Scenarios

5 ECHAMA A2 rescale o3 GCM data

z

PC = Precipitation

= B

2

2

Year

|| PC19B80_ECHAMY A2 rescale_wd

2

I A7 rescale w3

TA1967 ECHAM4A A2 rescale w3
TA1968 ECHAMA A2 rescale v3
TA1969 ECHAMA A2 rescale w3

[IERIIERIERER IERIIER RN
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TH1960_ECHAMY A2 rescale_w3
TH1961_ECHAMA A2 rescale_v3
TH1962_ECHAMA A2 rescale_v3
TH1963_ECHAM4 A2 rescale_v3
TH19%4 ECHAMY A2 rescale_v3
TH195_ECHAMY A2 rescale_v3
TH1966_ECHAMA A2 rescale_v3
TH1967_ECHAM4 A2 rescale_v3
TH1908_ECHAMY A2 rescale_v3
TH199_ECHAMY A2 rescale_v3
TH1970_ECHAMA A2 rescale_v3

=]
[ =]
| ==
| ==
=]
| =]
| ==
| ==
[ =]
| =]
| ==

|| PC1981_ECHAMMY A2 rescale_wd
|| PC1982_ECHAMA A2 rescale_wd
| | PC1983_ECHAMY A2 rescale_wd
|| PC1984_ECHAMY_A2 rescale_wd
PC1985_ECHAM4 A2 rescale_wd
PC1986_ECHAMY A2 rescale_wd
PC1987_ECHAMA A2 rescale_wvd
PC1988_ECHAMA A2 rescale_wvd
PC1989_ECHAMY A2 rescale_wd
PC1990_ECHAMA A2 rescale_wd

[ ==
=]
[ ==
[ ==
|[==]|
[ ==
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Data structure of climate scenario

Reglonal Center
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 Temporal resolution: Daily

e 360 days in each simulated year

* 30 days in each simulated month

Z1.
20.
20.
20.
2]1.
20.
19.2

230,-19,

-17.9770,-17.9880,-14.

eld0,-17.353610,-19.
e720,-17.1150,-19.
7480,-17.0590,-19
9790,-17.2790,-19.
1800,-17.5910,-20.
7310,-16.9030,-19.
0240,-15.8510,-135.
7490,-17.

9930, —20.
7070, -20.
.5990,-20.
7560, -20.
0130, -20.
3700, -20.
3730, -19.

3480, -18.

e Spatial resolution: 0.2 degree (in latitude
/longitude) approximately 20 x 20 km
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Data structure of climate scenario

Regional Center

Step (B |

II'LAIIIr "LC'N"F Il:ll "r ":l:"r ":|3I CGn'ﬂ'ErtTExttD COlumrls Tzarﬂ Smpﬁf_sl ":ll':l‘"r I':llS"r I':llg"r IF:
5.2,98.6,-21. -14.8 . . . . . I, -17.7 -19.8380,-
38.2,98.6,-21 ELM' 13 E:] This screen lets you set the delimiters your data contains. You can see how your text is affected in ! 1:, 'Ilfﬂ' 13 SHG'
38.2,98.8,-20.7140,-19. 672 = Ve ),-17.4970,-19.6270, -

the preview below.

38.2,99.0,-20.6810,-19.744 ),-17.5280,-19. 6950, -
38.2,99.2,-20.9170,-19.979 | Delimiters |, -17.8410,-20.0500, -
38.2,99.4,-21.1850,-20.18q | [7Tab |,-18.1970,-20.4580, -
38.2,33.6,-20.4210,-13.73] [7] Treat consecutive delimiters as one \,-17.5030,-13.8130, -
8.2,99.8,-19.2230,-19.024 |, -16.3260, -18.7420, -
g8.2,100.0,-17.9770,-17.948

Text qualifier: |* IEI 0,-15.08%80,-17.5800,

Data preview

A B C D E F G H | ] K L M M 0] P Q R S T u

LON D1 D2 D3 D4 D5 D6 D7 D8 D9 Di0 D11 D12 D13 D14 D15 D16 D17 D18 D19

38.2 98.6 -21.01 -19.81 -17.36 -19.99 -20.74 -19.73 -20.29 -19.06 -17.5 -16.82 -17.72 -19.84 -20.35 -21.02 -19.73 -21.55 -21.88 -18.99 -15.03
38.2 98.8 -20.71 -19.67 -17.12 -19.71 -20.32 -19.47 -20.12 -18.77 -17.24 -16.45 -17.5 -19.63 -20.17 -20.74 -19.47 -21.34 -21.59 -19.08 -14.75
38.2 99 -20.68 -19.75 -17.06 -19.6 -20.25 -19.45 -20.15 -18.7 -17.28 -16.41 -17.53 -19.7 -20.28 -20.76 -19.39 -21.29 -21.57 -19.06 -14.78
38.2 99.2 -20.92 -19.98 -17.28 -19.76 -20.52 -19.75 -20.45 -18.98 -17.62 -16.72 -17.84 -20.05 -20.68 -21.07 -19.62 -21.55 -21.87 -19.28 -15.18
38.2 99.4 -21.19 -20.18 -17.59 -20.01 -20.89 -20.17 -20.85 -19.45 -18.03 -17.13 -18.2 -20.46 -21.15 -21.43 -19.99 -21.95 -22.27 -19.67 -15.67
38.2 99.6 -20.42 -19.73 -16.9 -19.37 -20.32 -19.67 -20.35 -18.99 -17.37 -16.54 -17.5 -19.82 -20.54 -20.81 -19.33 -21.36 -21.63 -18.86 -15.06
38.2 99.8 -19.22 -19.02 -15.85 -18.37 -19.28 -18.76 -19.4 -18.05 -16.26 -15.47 -16.33 -18.74 -19.51 -19.76 -18.29 -20.32 -20.57 -18.16 -14.08
38.2 100 -17.98 -17.99 -14.75 -17.35 -18.13 -17.72 -18.36 -17.27 -15.04 -14.3 -15.07 -17.58 -18.37 -18.6 -17.15 -19.18 -19.42 -17.9 -12.98
38.2 100.2 -16.02 -16.16 -12.97 -15.63 -16.23 -15.85 -16.16 -15.13 -12.72 -12.05 -12.78 -15.83 -16.68 -16.81 -15.37 -17.34 -17.51 -16.84 -11.17
38.2 100.4 -12.78 -13.3 -10.01 -12.64 -13.13 -12.59 -11.94 -10.29 -8.511 -7.958 -8.663 -13.09 -14.12 -13.97 -12.52 -14.31 -14.34 -13.74 -8.216

>

Riegi=git=-Rr--JEN R M T IR R R
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PR, Extracting climate change data for further analysis

Regional Center

Selecting data from relevant grids(s) for further analysis

e Selecting data from multiple grids for area analysis
(large area — using GIS tool to select data)

e Selecting data from selected grid(s) for analysis

(small area — hand pick grid(s) to select data based on lat./lon.
coordinate)

How to conduct climate change risk assessment with limited dataset

SEA START RC copyright 2010
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Extracting climate change data for further analysis

Grid data — Savannakhet province
Using GIS tool to select grids

1048 17105 | 17,052 | 17.1054 | 17,1056 | 17,1058 | 17405 | 17,1062
: 17,1064 17/106 .6
<6.8,104.E 16.8105 | 16.8,105.2 | 16.8.105.4 | 16.8.105.6 | 16.8,105.8 | 16.8,106 | 16.8,106.2 | 16.8.106.415.8106.6
é.e,mm 166105 | 16.6105.2 | 16.6,105.4 | 16.6105.6 | 16.6105.6 | 166106 | 16.6,106.2 | 16.6106.4 | _ =
41048
16.4,105 | 16.4,105.2 | 16.4,105.4 | 16.4,105.6 | 16.4105.8 | 164,106 | 16.4,106.2 | 16.4,106.4 16.4,106.616 :
i
16.2,106.
16.2,106.2 | 16.2,106.4 16-2
1210516 2.105.2 | 16.2,105.4 | 16.2,105.6 | 16.2,105.8 | 16.2,106 162’1064/\Jj
22| 18054 16,105.6 16,10616,186.2
T R | (G B )
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Extracting climate change data for further analysis

Weighting data from partial grid

Whole Area 1.Calculate total area of study area
Total area: 21408 square kilometers.

2.Calculate area of each grid
3.Calculate percentage area of each grid

SEA START RC copyright 2010
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Extracting climate change data for further analysis

Selecting 1-2 grids to represent small area — Champone district

517,264Q5.2
104.8174105 | 174652 | 17,054 | 17,4856 | 17,4058 | (Mos | 174062 | - A/ A
. 17,106.417,106.6
%mommmos 16.84105.2|16.84105.4 | 16.84105.6|16.84105.8| 16.84106 |16.84106.2 16.8‘06.41%‘6_6
é.‘104.316.ﬁ?&* ’@ 3|16.64105.4| 16.64105.6|16.64105.8| 16,4106 |16.64106.2 16.6A06.4166\$B?
4,104.8
A || 164105 4£105.4|16.44105.6 16.44105.8| 16.44106 |16.44106.2|16.44106.4 16.4‘06.68
N A
16.2,108.6
1642,10816 2405.2|16.24105.4 | 16.24105.6|16.24105.8| 16.24106 1%”-2106-4/\&
1052
: 16,105.4
’ 16,105.6 16,10616,406.2
A A 16,058 | A S A
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SITAAR'T | Extracting climate change data for further analysis

Vs = = <
IHDP - IGBP - WCRP

Regional Center

Selecting data from desired grid using data selection utility
8 Form1 E]E]

Select file cortained boundary file names: Variable: Yearfrom: Suffic with file extension:
| | [(open ] [Pc | [1920 | [ _ECHAMA A2 |
Select path of dataset: te

| | [(Open |

Select path of boundary files (*csv):
Status
Output folder: _ Fun

W(17.2,
105)

7.2,

(17.2,
105.8)

106.4)

(17,

17,
105.8)

106.6)

(168,

! 1 (16.8,
104.8)  105) 1052)  1054)  1056)  105.8)  106) 106.2)  106.4)

106.6)

S

(166, (166, (166, (166, (1656,
105.8)

(164,
105.8)

(16.2,

(16.2, (16.2
105.8)

106.8)107)

(16,

(16, (16,
105.8)

1062)  106.4)
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SITAAR'T | Extracting climate change data for further analysis

IHDP - IGBP - WCRP

Regional Center

A

Selecting data from desired grid using data selection ut : [z
2 16.6

3 16.6

Grid Split 1 Sample 4 106

D WindowsApplication1 EJ a Microsoft Office Excel Comma .. ~>2 16.6
SANGMANEE sl 2KE ° 16.6
_/9 7 16.6

8 16.6

= Sample index file 9 16.6
ﬂ Text Document 10 16.6
= 1 KB 11 16.8
12 16.8

13 16.8

14 16.8

B Sample index file - Note

File Edit Format Wiew Help

Eample

Form1

Select file contained boundary file names:

B

102
102.2
102.4
102.6
102.8

103
103.2
103.4
103.6
103.8
101.8

102
102.2
102.4

EEX

Varable: Yearfrom: Sufficwith file esxtension:

| [Open ] [Pc | [1980 | [_ECHAMA4_A21d
Select path of dataset: -
| | [ Open ]

Select path of boundary files (~.csv):

Output folder:

HLI”
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S AR, Extracting climate change data for further analysis

Regional Center

e CC Distribution
http://cc.start.or.th/
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Extracting climate change data for further analysis

Southeast Asia
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Climate Change Data Distribution System

fufidaufudsruudnisiayansmansaanmafiondaniasdmiuiuiiadasriuoandmld  ssuuiifiuanusndiamainnsseninaudiafaionuiesiadido uay
Anausunsuldsuwlamarlanwieaiinmadosriuaandm lduaniivieaafla  (Ussavalva)  $da  Teonsaivaun  aasdminWentiaiadneuasido dm
mmassuannaTuiad  (m)  dayanismemsalianmafiamdauiesfiwauwsidunainisssnmsiaurdiaauannsalunsidaiaansatuauunas Asia- Pacific
Metwork for Global Change Research (APN) a1aléimsanns CAPaBLE Project “Climate Change in Southeast Asia and Assessment on Impact, Vulnerability and
Adaptation on Rice Production and Water Resource’” war Imsensidn “misdiassanmafiamdauiasdmiulsanalnouariuiinados” mald mssivayuuas
grilnunaanuaiuadun1sIas (#801.) warlasunisaiuauusuinaiianain The Met Office Hadley Centre for Climate Prediction and Research wis Uszinadange Teanis
fAinausu nisiaw Software PRECIS regional climate model uardiayafsiuilulunisauiiuns

VWelcome to climate change data distribution system. This website is collaboration between Southeast Asia START Regional Center and ESRI (Thailand), Co., Ltd.,
under support from S&T Postgraduate Education and Research Development Office (PERDQ). The future climate projection data is result of capacity building program
supported by Asia-Pacific Network for Global Change Research (APMN) under CAPaBLE project “Climate Change in Southeast Asia and Assessment on Impact,
Vulnerability and Adaptation on Rice Production and Water Resource™ and research project “Simulation of Future Climate Scenario for Thailand and Surrounding
Countries®, which was supported by Thailand Research Fund (TRF). The Met Office Hadley Centre for Climate Prediction and Research of United Kingdom provides
technical support on know-how transfer, including training and providing of regional climate model software, PRECIS, as well as GCM dataset for regional downscaling

operation.

\
1

>~
=~

<2 pERDO AN o =

iy, ] .
7)) e @ ESRI Thailand  (ip.51¢ Centre

View Future Climate Display System | Data Distribution System English | anmafae

&\

44
a2
("]
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Regional Center

’i- Climate Data Distribution System
4? Powered by ArcGIS Server

-
St e
-
To@‘ B
+" Extract Data | ‘

‘7. Thailand
L S

Domain coverage: Lat. 0 - 352N / Lon. 902E - 112°E
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Southeast Asia
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Extract Data
*; Climate Data Distribution System

& 8 oowered by ArcGIS Server ‘ Waula: AUUNIFIAR | »
p— / y GCM: ECHAM4
P | bE s be)
& F 7 ' GHG Scenarios: [:¥] | »

il (goae 10 1): I:ﬂ:m m

Uy J L) ¢ e o R IBUETGL LR jutatip@start.or.th

wwanlaofiuuaraulna:

awARE Latitude: || NES
Longitude: || IIIENENGES

AMMARNNZEINE T Latitude: m
Longitude: || IIIEIENGES

MAHAULARA

- a = 5
wanlaowun: River Basin: Vietnam |»

Laanwunaam -

dnus
Current Position: 16.91,101.85

g

-
-usa-
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Southeast Asia
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Climate Data Distribution System
Powered by ArcGIS Server

SEA START RC copyright 2010

Extract Data

wau'lz:
GCM:
GHG Scenarios: _
1 (goae 10 1):
E-mail Address:

wanlasdiviuazaulna:

ARy Latitude: | NES
Longitude: || EEENENGES

AMIARNIENIAT: Latitude: m
Longitude: |INENENES

-
-usa-

- > = = |
Wwanlaowun: River Basin: Mekong | »

e s
lQanwunaaa:

Nam Loel

. %" HNam Chi
duaandaya:

" Se Bang Hieng

" HNam Mun Se Bang Hieng

sd cannna

#nuz
Found 44 features
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Powered by

r'ﬂ_.rinl

(~}
Nam Chi
~_‘_’_\_’m—‘h‘_’—‘.‘\_“\_\_
Nam Mun
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Extracting climate change data for further analysis

Extract Data

Climate Data Distribution System

P —— = . wau'la: Ul
GCM: ECHAM4
GHG Scenarios: [V]
il (goaa 101l):  EIPE < J2030
ZUENEGL IR jutatip@start.or.th

L \ ' wanlaofiniuarauiaa:
_5“‘\4-‘_5 C oo aAaIEIE I Latitude: || ES
(]'J L" Longitude: |GG
f 1'4 AMAAYNEIEN: Latitude: _

Longitude: INNES
.
-Usa-

> x 4 . 3
Wwaniawun: River Basin: Mekong v
o\

Wanwuntan: -

#anus:
Current Position: 18.43,103.00

- ;4, Se Kong
e { i
Huai Tomo/Tonle Rerpon LS
£ -
( Jﬁ'
* r 532,
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Regional Center

’i- Climate Data Distribution System
4? Powered by ArcGIS Server

-

St e

-

To@‘ B
+" Extract Data
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Analysis of climate change for risk assessment

Using climate change data to analyze change in
future trend
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Year A2
2010 2560
2011 2967
2012 1588
2013 3155
2014 1976
2015 3379
2016 2027
2017 2210
2018 2525
2019 2104
2020 2316
2090 2013
2091 2400
2092 1328
2093 2397
2094 2793
2095 3594
2096 2940
2097 1989
2098 2539
2099 2142

SEA START RC copyright 2010

Analysis of climate change for risk assessment

B2
3616
3246
2353
2253
2853
2872
3973
2367
2721
2465
2583

3104
2530
2627
1870
1952
2765
2342
3377
2856
2428

CHANGE IN ANNUAL PRECIPITATION

2500

2000

1500

mm

1000

500

Annual precipitation : comparison ECHAM4 A2 vs B2
Udonthani-Thailand

/fx
A\ v/\/ oy A N R W

A

Wwwvww AL

—A2
—B2




Soqtheast Asia

TRy, Analysis of climate change for risk assessment

CHANGE IN ANNUAL PRECIPITATION — EXTREME YEAR VS MEDIAN YEAR

Wettest Year Median year

_—

2,655

Precipitatign In Svannakhet

BASELINE

BASELINE  20: BASELINE  2020s 20305 20405
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s TART | Analysis of climate change for risk assessment

v = 25 <
IHDP - IGBP - WCRP

Regional Center

CHANGE IN FREQUENCY OF HEAVY RAINFALL YEAR OVER THE DECADE

1995 5391 Svannakhet |2040s |
1996 2879 i
199?:.: 2 2447
1998 2653 3 522
1999 2562 oo 2282
2000 2680 2 2018
2001 2178 6l 2535
2002 1925 7 3280
2003 2011 I I
2004 2498 A
Average C 2a711) 10 27853

6 ) g
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S PRy, Analysis of climate change for risk assessment

iDP - B P R
Regional Center

CHANGE IN FREQUENCY OF HEAVY RAINFALL YEAR OVER THE DECADE

Baseline

2020s
2030s
2040s

0O O 00O O
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SITART, Analysis of climate change for risk assessment

SHIFT AND CHANGE IN RAINFALL DISTRIBUTION PATTERN/RAINY SEASON

— Baseline
—— Median
" ¥ Baseline
80 I N Future
6 .. .
) ] I Precipitation
2 500
, ~Hl U -‘!:!
1 2 3 4 5 6 7 8 9 10 11 12 400
_ _ _ 300
Shift of rainy season £ o
100 m\
0 —~
1 3 5 7 9 11
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Regional Center

Year
MiE

AN

A2

o [

Analysis of climate change for risk assessment

CHANGE IN TREND OF TEMPERATURE:

3-MONTH AVERAGE MAXIMUM TEMPERATURE

B2

24 _CnC

Minimum temperature (3 months average)
Udonthani-Thailand

Maximum temperature (3 months average) : comparison ECHAM4 A2 vs B2 2
Udonthani-Thailand

: comparison ECHAM4 A2 vs B2

11 J—
‘“ A2

45

—B2

Degree Celcius
5

44

43
42

41

wwwwwwwww
NNNNNNNNNNNNNNN
ccccccccccccccc
NNNNNNNNNNNNNNN

oooooooooooooooooooooooooooooo
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

40

39

38
37

36

35

34

33

—A2

Degree Celcius

32
I 31 M

— B2

30

29
28

27

26

25

2010
2012

2014

2016

2018
2020
2022

2024
2026
2028
2030
2032
2034
2036
2038
2040
2042
2044
2046
2048
2050
2052
2054
2056
2058
2060
2062
2064
2066
2068
2070
2072
2074
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CHANGE IN LENGTH OF SUMMER /WINTER - SAVANNAKHET
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@%GX%T Examples from previous case studies: Climate change risk
assessment — Numerical analysis vs Spatial analysis
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@%GX%T Examples from previous case studies: Climate change risk
assessment — Numerical analysis vs Spatial analysis
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Analysis of climate change for risk assessment

Climate Change in Chi-Mun
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Analysis of climate change for risk assessment

Climate Change in Chi-Mun
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Analysis of climate change for risk assessment

Climate Change in Chi-Mun
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Examples from previous case studies: Climate change risk assessment —
Numerical analysis vs Spatial analysis

Climate Change in Chi-Mun
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Analysis of climate change for risk assessment

Climate Change in Chi-Mun
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