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Abstract

This study aims to investigate weather and human mortality relationship in
Chiang Rai. Weather data were received from Thai meteorological department
measuring at Chiang Rai airport since Jan 2000 to December 2007. This weather data
were included by minimum temperature, maximum temperature, %relative humidity
(%RH) and the amount of rainfall. Mortality data were received from Chiang Rai
Provincial Public Health Office at the same period. Mortality data of each individual
were included by date of dead, gender, age, cause of dead and the code for cause
of dead (International statistical Classification of diseases and Related Health
Problems, ICD10). All weather data were transformed from original daily data to
monthly data for analyzing with monthly mortality data. Nine group mortality data
based on dead pattern were selected: groupl, all cause of death, group2, people
who died when age more than 65 years, group3, certain infectious and parasitic
diseases, groupd4, neoplasm, group5, diseases of the circulatory system, groupé,
diseases of respiratory system, group7 diseases of the genitourinary system, groups,
symptoms, sign and abnormal clinical and laboratory findings, not elsewhere
classified, and group9, external causes of morbidity and mortality. Regression
analyses were performed. There were significant linear correlation between minimum
temperature and group 3 and 8 (F1,94=10.8125, p<0.01, F1,94=7.53673, p<0.01,
respectively), maximum temperature and group 6, 7 and 9 (F1,94=5.10988, p<0.05,
F1,94=5.56233, p<0.05, F1,94=14.5546, p<0.001, respectively), %relative humidity and
group 2, 5and 9(F1,94=9.27884, p<0.01 F1,94=5.8029, p<0.05, F1,94=14.5271

p<0.001, respectively). There were no linear correlation between the amount of

rainfall and any group.
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The Program

SetDirectory[NotebookDirectory[]]

C:\DATA\MyData\my research\workingdirectory

Needs ["MultivariateStatistics ™ "]

dead

dead = Import["finaldead.xls"];
(*{allDead,dead65,deadlinfec,dead2neoplasm,dead9circulatory,
deadlOrespiratory,deadld4genitourinary,deadl8symptoms, dead20externall )

dead = ToExpression[dead] ;

DateListPlot[{dead[[1]]}, Joined - True, FrameLabel -+ {"Year", "Monthly Mortality"},
BaseStyle » {"Times", 20}, AspectRatio - .3, ImageSize - 1000}
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Export["C:\\Users\\wsrisang\\Desktop\\aal. jpg", %]

Monthly Mortality

C:\Users\wsrisang\Desktop\aal.jpg

DateListPlot[{dead[[5]], dead[[6]]},
Joined -» True, FrameLabel - {"Year", "Monthly Mortality"},
BaseStyle —» {"Times", 20}, AspectRatioc - .3, ImageSize —» 1000]
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Weather

weather = Import["finalweather.xls"];
(* {MonthMeanMinT, MonthMeanMaxT ,MonthMeanRH, MonthTotalRain} «)

weather = ToExpression[weather]

DateListPlot[weather[ [1]], Joined -» True, Frame - True,
Axes - False, FrameLabel - {"Year" , "Minimum Temperature (°C) "} 5
BaseStyle » {"Times", 20}, AspectRatio » .3, PlotRange » All, ImageSize - 1000]
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Export["C:\\Users\\wsrisang\\Desktop\\aa2.jpg", %]
C:\Users\wsrisang\Desktop\aaZ2.jpg

DateListPlot[weather[ [2]], Joined - True, Frame - True,
Axes - False, Framelabel - {"Year“, "Maximum Temperature (°C)"},
BaseStyle —» {"Times", 20}, AspectRatio -+ .3, PlotRange -» All, ImageSize - 1000]
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DateListPlot[weather[[3]], Joined - True, Frame - True,
Axes - False, FrameLabel » {"Year", "%RH"}, BaseStyle - {"Times", 20},
AspectRatio » .3, PlotRange -+ All, ImageSize -~ 1000]
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DatelistPlot[weather[[4]], Joined -» True, Frame —» True,
BAxes - False, FramelLabel -+ {"Year", "Amount of Rainfall (mm)"},

BaseStyle - {"Times", 20}, AspectRatio + .3, PlotRange -» All, ImageSize - 1000]
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dead // Dimensions
{9, 986, 2}
weather // Dimensions

{4, 96, 2)
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jj = Join[weather, dead]

A very large output was generated. Here is a sample of it: ' i

({{{2000, 1, 1, 12, 0, 0.}, 13.0677}, ({2000, 2, 1, 12, 0, 0.}, 14.9034},

il ({2000, 3, 1, 12, 0, 0.), 16.4387}), {{2000, 4, 1, 12, 0, 0.}, 21.0067},

{1 ({2000, 5, 1, 12, 0, 0.}, 21.8548), {{2000, 6, 1, 12, 0, 0.}, 23.37},

'l {{zo000, 7, 1, 12, 0, 0.}, 23.0968}), <<82>, {{2007, 6, 1, 12, 0, 0.}, 23.89},
{§2007, 7, 1, 12, O, 0.}, 23.871}, {{2007, 8, 1, 12, 0, 0.}, 23.7484],

| ({2007, 9, 1, 12, 0, 0.}, 22.6867), {{2007, 10, 1, 12, 0, 0.}, 21.0806},

| {qz007, 11, 1, 12, 0, 0.}, 16.8667), {{2007, 12, 1, 12, 0, 0.}, 13.9935}},

{<<l> ), {<<1>, <«<95>}, <<8>, {«<l>>}, {<<1>>}}

Show Less J| Show More §i Show Full Output || Set Size Limit...

43 // Dimensions

(13, 96, 2}

jjdd = Map[#[[2]] &, 33, {2}];

Correlation[j3jdd[[1]], 33dd[[5]]]

-0.0125661

Table [Correlation[jjdd([[i]], F3dd[[3]11], {i, 1, 4}, {3, 5, 13)}]

{{-0.0125661, -0.177401, 0.321185, 0.174154, -0.0575559,
-0.0327962, 0.168877, -0.272446, -0.0592324}, {0.177867, 0.0328602,
0.172391, 0.120786, 0.167356, 0.227063, 0.236364, -0.0816098, 0.366164},
{-0.131838, -0.299738, 0.152821, -0.00258191, -0.24113, -0.182925,
-0.082326, -0.193671, -0.365865}, {-0.0259793, -0.0979469, 0.127833,
0.165124, -0.0550494, -0.011737, 0.182472, -0.160949, -0.199788}}

Table[l. SpearmanRankCorrelation[jjdd[[i]], 33dd[[3]11], {i, 1, 4}, {3, 5, 13}]

General-obsfun : The function SpearmanRankCorrelation is now obsolete and has been superseded by SpearmanRho.

{{-0.112053, -0.223381, 0.324982, 0.194451, -0.09%09316,
-0.10226, 0.168575, -0.343475, -0.165088}, {0.133525, -0.0167317,
0.161383, 0.113402, 0.210581, 0.248452, 0.257248, -0.138291, 0.308236},
{(-0.126496, -0.316552, 0.201438, 0.00792555, -0.243762, -0.171452,
~0.0640431, -0.195895, -0.380675}, {-0.0521528, -0.14488, 0.206858,
0.148896, -0.0863854, -0.0554196, 0.136548, -0.239422, -0.189659}}

{LinearModelFit[Transpose[{jjdd[[5]], 33dd[{11]1}], {x}, x] ["AdjustedRSquared"],
LinearModelFit[Transpose[{3j3jdd[[5]], 33dd[[1]]}], {x}, x]{
"ANOVATableEntries"][[1, -1]]}

{-0.0104787, 0.903284}
Table[{LinearModelFit[Transpose[{jjdd[[]]], 33dd[[i]1]1}1, {x}, x] ["AdjustedRSquared"],

LinearModelFit [Transpose[{33dd[[j]1], 33dd[[1]1]}]. {x}, x] ["ANOVATableEntries"] [ [
1, =111}, {3, 1, 4}, {3, 5, 13}] // TableForm

-0.0104787 0.0211675 0.0936192 0.0200141 -0.00729037 -0.00955127
0.903284 0.0837843 0.00141917 0.089697 0.577524 0.751083
0.0213348 -0.00954687 0.0193965 0.00410627 0.0176676 0.0414679
0.0829619 0.750608 0.0930444 0.241095 0.103148 0.0260974
0.00692787 0.0801601 0.0129646 -0.0106316 0.0481239 00231791
0.200398 0.00300839 0.137155 0.980082 0.0179491 0.0744407
-0.00995619 -0.000942645 0.00587695 0.0169176 -0.00757563 -0.0104991
0.801619 0.34242 0.214532 0.107892 0.594234 0.909637
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Table [ {LinearModelFit[Transpose[{jjdd[[j]], 3idd[[i]1]}], {x}, x] ["ANOVATableEntries"] [[
1, _1]]}r {11 1; 4}r {3, 5; 13}] // TableForm

0.903284 0.0837843 0.00141917 0.088697 0.577524 0.751083 0.10001
0.0829619 0.750608 0.0930444 0.241095 0.103148 0.0260974 0.0204221
0.200398 0.0030083¢9 0.,137155 0.980082 0.0179491 0.0744407 0.42521
0.801619 0.34242 0.214532 0.107892 0.594234 0.909637 0.075173

a = If[# < 0.001, "p<0.001", If[# < 0.01, "p<0.01", If[# < 0.05, "p<0.05", "ns"]]] &
If[8l < 0.001, p<0.001, If[nl < 0.01, p<0.01, If[#l <0.05, p<0.05, ns]]]} &

Table|[
a[LinearModelFit[Transpose([{jjdd[[3]], §3dd[[1i]]1}], {x}, x] ["ANOVATableEntries"] [[
11 '1]]]f {1J 1! 4}; {J,- 5, 13}] // TableForm

ns ns p<0.01 ns ns ns ns p<0.01 ns
ns ns ns ns ns p<0.05 p<0.05 ns p<0.001
ns p<0.01 ns ns p<0.05 ns ns ns p<0.001
ns ns ns ns ns ns ns ns ns

(*{allDead, deadé65,deadlinfec,dead2neoplasm,dead9circulatory,
deadl0respiratory,deadl4dgenitourinary,deadl8synptoms, dead20external}«)

(* {MonthMeanMinT, MonthMeanMaxT, MonthMeanRH ,MonthTotalRain} %)
i=1l;3=17;
1m = LinearModelFit[Transpose[{jjdd[[i]], 33dd[[3]1}]., {x}, x];
Show[{ListPlot[Transpose{{jjdd[[i}], 334d[[311}1.
Frame -> True, Axes —» False, BaseStyle » {"Times", 20}, ImageSize - 600,
FrameLabel - {"Minimum Temperature (°C)", "Number of Dead"}] '
Plot[lm[x], {x, Min[jjdd[[i]]], Max[jjdd[[i]]]}, Frame -> True, Axes - False] ]]
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d=1s73=12;
lm = LinearModelFit[Transpose[{jjdd[[i]], 33dd[[3]1]1}], {x}, x];
Show[{ListPlot[Transpose[{jjdd[[i}], 33dd[[3]1}], Frame -> True,
Axes -+ False, Framelabel - {"Minimum Temperature (°C)", "Number of Dead"},
BaseStyle + {"Times", 20}, ImageSize - 600] i
Plot[lm[x], {x, Min[3jjdd[[i]]], Max[3jdd[[i]]]}, Frame -> True, Axes -+ False] }]
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Minimum Temperature (°C)
Export["C:\\Users\\wsrisang\\Desktop\\aa.jpg", %]
C:\Users\wsrisang\Desktop\aa.jpg
i=2;9=10;

lm = LinearModelFit[Transpose[{jjdd[[i]], 334d[[3]]1}], {x}, x]:
Show[{ListPlot[Transpose[{jjdd[[i]},jjdd[[j}]}},
Frame -> True, Axes » False, BaseStyle » {"Times", 20}, ImageSize - 600,
FrameLabel - {"Maximum Temperature (°C)", "Number of Dead" ],
Plot[lm([x], {x, Min[jjdd[[i]]], Max[jjdd[[i]]]}, Frame -> True, Axes — False] }]
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i=2;3=11;
lm = LinearModelFit [Transpose({jidd[[i]], j3jdd[[7]]}], {x}, x]:
Show|{ListPlot [Transpose({jjdd[[i]], jidd[[3]1}],
Frame -> True, Axes = False, BaseStyle —» {"Times", 20}, ImageSize — 600,
FrameLabel » {"Maximum Temperature (°C)", "Number of Dead"}] ,

Plot[lm[x], {x, Min[jjdd[[i]]], Max[jjdd([[i]]]}, Frame -> True, Axes —>False]”
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i =

i=2;3=13;
1m = LinearModelFit[Transpose[{3jdd[[i]], 334d[[3]1]1}], {=x}, x]:
Show[{ListPlot[Transpose[{jjdd[[i]], 33dd[[3]1]}],
Frame -> True, Axes - False, BaseStyle » {"Times", 20}, ImageSize -+ 600,
FrameLabel - {"Maximum Temperature (°C)", "Number of Dead"}] -

Plot[lm([x], {x, Min[j3jdd[[i]]], Max[j3jdd[[i]]]}, Frame -> True, Axes - False]}]

120/ D
< 100 — ; : ﬂ/,'
fas] . . = ot o tear i
O N W i
A 80 N Ty . -
S S 7 M I K
o o - L
8 60— : Z
O 2
S 10 : '

20 :

26 28 30 32 34 36

Maximum Temperature (°C)



8| finalfinal.nb

f=3;3=6;
1m = LinearModelFit[Transpose[{jidd[[i]1], 334dd([[3]11}], {x}, x]~
Show[{ListPlot[Transpose[{3jjdd[[i]], 33dd[[3]11}].
Frame -> True, Axes - False, BaseStyle + {"Times", 20}, ImageSize -+ 600,
FrameLabel » {"% Relative Humidity", "Number of Dead"}],
Plot[lm[x], {x, Min[jjdd[[i]]1], Max[jjdd[[1i]]]}, Frame -> True, Axes - False]}]
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L £ . . . :
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100, - . E
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i=3;3=29;
im = LinearModelFit[Transpose[{3jjdd[[i]1], 33dd[[3]1]1}], {x}, x];
Show[{ListPlot[Transpose[{jjdd[[i]], j3dd([[j11}],
Frame -> True, Axes - False, BaseStyle -+ {"Times'", 20}, ImageSize - 600,
FramelLabel -+ {"% Relative Humidity", "Number of Dead"}],
Plot[im[x], {x, Min[j3jdd[[i]]], Max[j3jdd[[i]]]}, Frame -> True, Axes - False]}]

[ : 8

| g

F

80+ : \ /4 R

- b . . : —
< ———
@ : A —F——— " 2T e .
A 60 . 0N Nl et ]
(H . - - - "*‘*-g—ﬁ
=} . .t
5 . ; ¢
S 40 1
g ;
L
Z

60 65 70 ”‘-7‘75‘ 80 85
% Relative Humidity



finalfinal.nb |9

i=3;3=13;
im = LinearModelFit[Transpose[{33jdd[[i]], 33dd[[3]11}], (=}, x];
Show[{ListPlot[Transpose[{Jjidd[[i]], J3dd[[3]1]1}],
Frame -> True, Axes —» False, BaseStyle -» {"Times", 20}, ImageSize - 600,
FrameLabel - {"% Relative Humidity", "Number of Dead"}],
Plot[lm([x], {x, Min[j3dd[[i]]], Max[jjdd[[i]]]}, Frame -> True, Axes - False]}]
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SetDirectory [NotebookDirectory[]]
E:\my research\workingdirectory

Needs["StatisticalPlots "]

Minimum Trmperature

data = Import["AminTCHRY.x1s"] ;

f[a_String] := If[Length[StringCases [a, "= "]] >0,

ToExpression[StringCases[a, "+ " ~~x__ ->x][[1]]], a]
fla_ ] :=a
datall = Map[f, data, {3}]:/
datal = Select[#, NumberQ[#] &] & /@ Transpose[datall[[1]]]’
data20002008 = Table[Select[#, NumberQ[#] &] & /@ Transpose[datall[[i]]], {i, 1, 9}]/
Map [Length, data20002008, {2}]

{{31, 29, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31},
{31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30+~3177
{31, 28, 31, 30, 31; 309, 31, 31, 30, 31g%U, 31},
{31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30431}
{31, 29, 31, 30, 31, 30, 31, 31, 30, 81, 30, 31},
{31, 28, 31, 30, 31, 30, 31, 31, 30,80, 30+31},
{31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31},
{31, 28, 31, 30, 31, 30, 31, 31,730, 3%, 906,81},
{31, 29, 31, 30, 31, 30, 31, 31, 30,31, /30;\31}}

data20002008aaa = Flatten[data20002008] ;
Mean[data20002008aaa]

19.7656
StandardDeviation[data20002008aaa]
4.30892

data20002008aaa // Length

3288

day = Table[FromDate[{2000, 1, 1, 12, 0, 0}] +24x60x 601,
{i, 0, Length[data20002008aaa] -1}];

minT = Transpose[{day, data20002008aaa}];
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DateListPlot[minT, Joined -» True, Frame - True,
Axes -+ False, FramelLabel - {"Year", "Minimum Temperature (°C) "} i

BaseStyle » {"Arial", 20}, AspectRatio -+ .3, PlotRange - All]

2000 2002 2004 2006 2008
Year

Minimum Temperature (°C)

MonthMeanMinT =
{(#[[1, 1]], Mean[s#[[All, 2]]]} & /@ Split[{ToDate[#([[1]]], #[[2]]} & /@minT,
#1[[1, 1]] =82[[1, 1]] &&#1[[1, 2]] ==#2[[1, 2]] &]~
DateListPlot[MonthMeanMin‘l‘, Joined - True, Frame - True,
Axes - False, FrameLabel - {"Year" , "Minimum Temperature (°C) "} :

BaseStyle -» {"Arial", 20}, AspectRatio + .3, PlotRange - All]
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Histogram[minT[[All, 2]], PlotRange -+ All]
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prill]

BoxPlot

al = {ToDate[#[[1]]], #[[2]]1} & /@minT;

a2 = Split[al, #1[[1, 1]] =82[[1, 1]] s&#1[[1, 2]] =®2[[1, 2]] &];

a3 = {#[[1, 1]], Mean[#[[Al1l, 2]]]} & /@a2;

= Select(al, #[[1, 2]]
= Select[al, #t[[1, 2]]
= Select[al, #[[1, 2]]
= Select[al, #[[1, 2]]
= Select[al, #[[1, 2]]
= Select[al, 8[[1, 2]]
= Select[al, #[[1, 2]]
= Select[al, #[[1, 2]]
= Select[al, #[[1, 2]]
Select[al, #[[1, 2]] == 10 &] [[AlLl, 2]];

tml0 =
tmll =
tml2 =

Select[al, #[[1, 2]]
Select[al, #[[1, 2]]

=1 &] [[All, 21]1;
= 2 &] [[A11, 2]);
== 3 &] [[All, 2]]:
= 4 &][[All, 2]];
=5 &) [[Al1, 2]];
= 6 &] [[All, 2]];

=7 &} [[ALL, 2]];

=8 &][[All, 2]];
=9 &][[Al1, 2]];

11 &][[All, 2]1;
12 &]1[[Al1, 2]];

BoxWhiskerPlot[tml, tm2, tm3, tmd, tmS, tmé, tm7, tm8, tm9, tml0, tmll,
tml2, FrameLabel - {"Month", "Minimum Temperature (°C) "] , ImageSize ~» 1200,
BaseStyle » {"Arial", 20}, PlotLabel -+ "Minimum Temperature at Chiang Rai 2000-2008",

FrameTicks » {{{1, "Jan"}, {2, "Feb"}, {3, "Mar"}, {4, "Apr"},
{5, "May"}, {6, "Jun"}, {7, "Jul"}, {8, "Aug"}, {9, "Sep"},

mum Temperature (°(

{10, "Cct"}, {11, "Nov"}, {12, "Dec"}}, Automatic, None, Automatic}]

Minimum Temperature at Chiang Rai 2000-2008

— = BB

[

5
0
51
0

t
f

M Tt

b

data = {tml, tm2, tm3, tmd, tm5, tm6, tm7, tm8, tm9, tml0, tmll, tml2};
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[{1' "Jan"}, {2’ "Feb"}, {3’ "Mar"}, {4r "API"}, {5' "MBY"}, {6, "Jun"},
{7’ r|Ju1u}’ {8’ "Aug"}, {9' nsepu}r {10’ r|octu}' {11' "NOV"}, {12r "DEC"}}

{{1, Jan}, {2, Feb}, {3, Mar}, {4, Apr}, {5, May}, {6, Jun},
{7, Jul}, {8, Aug}, {9, Sep}, {10, Oct}, {11, Nov}, {12, Dec}}

DistributionChart // Options

{BoxOutlierMarkers - False, MeanConfidenceInterval -» Automatic,

MedianConfidencelInterval -» Automatic, AlignmentPoint - Center,

1
AspectRatio » ———  —, Axes -» False, Axeslabel - None, AxesOrigin - Automatic,

GoldenRatio
AxesStyle - {}, Background - None, BarOrigin - Bottom, BarSpacing - Automatic,
BaselinePosition - Automatic, BaseStyle - {}, ChartBaseStyle —» Automatic,
ChartElementFunction - SmoothDensity, ChartElements -» Automatic, ChartLabels - None,
Chartlayout - Automatic, ChartLegends - None, ChartStyle - Automatic,
ColorFunction - Automatic, ColorFunctionScaling -» True, ColorOutput - Automatic,
ContentSelectable —» Automatic, CoordinatesToolOptions - Automatic,
DisplayFunction = $DisplayFunction, Epilog = {}, FormatType :» TraditicnalForm,
Frame - True, FrameLabel - None, FrameStyle - {}, FrameTicks - Automatic,
FrameTicksStyle - {}, GridLines - None, GridLinesStyle -» {}, ImageMargins = 0.,
ImagePadding -» All, ImageSize —» Automatic, ImageSizeRaw - Automatic, Joined - False,
LabelingFunction —» Automatic, LabelStyle - {}, LegendAppearance - Automatic,
Method = Automatic, PerformanceGoal :» $PerformanceGoal, PlotLabel - None,
PlotRange - All, PlotRangeClipping - False, PlotRangePadding - Scaled[0.02],
PlotRegion - Automatic, PreservelmageOptions - Automatic, Prolog - {},

RotatelLabel - True, ScalingFunctions - None, Ticks - Automatic, TicksStyle - [}}

DistributionChart [data, ChartElementFunction + "HistogramDensity",
FrameLabel - {"Month" , "Minimum Temperature (°C) "}, ImageSize » 1200,
BaseStyle » {"Arial", 20}, PlotLabel -+ "Minimum Temperature at Chiang Rai 2000-2008",
ChartLabels -» {"Jan", "Feb", "Mar", "Apr", "May", "Jun",
"Jul", "Aug", "Sep'", "Oct", "Nov'", "Dec"}, AspectRatio - .3]

Minimum Temperature at Chiang Rai 2000-2008

——————— e ———]
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Month
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Minimum Temperature (°C)
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Distributionchart[data, ChartElementFunction —» "PointDensity",
FrameLabel - {"Month", "Minimum Temperature (°C)"}, ImageSize » 1200,
BaseStyle -+ {"Arial", 20}, PlotLabel » "Minimum Temperature at Chiang Rai 2000-2008",
ChartLabels -+ {"Jan", "Feb", "Mar", "Apr",6 "May", "Jun",
"Jul", "Aug", "Sep", "Oct", "Nov", "Dec"}, AspectRatio -» .3]

Minimum Temperature at Chiang Rai 2000-2008
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i

“Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

Minimum Temperature (°C)

Maximum Trmperature

data = Import["AmaxTCHR9.x1ls"];

f[a_String] := If [Length[StringCases[a, "+« "]] > 0,
ngxpression{StringCases[a, Ui "o.ex  ->x][[1]1], a]
fla_ ] :=a
datall = Map[f, data, {3}]:
datal = Select[#, NumberQ[#] &] & /@ Transpose([datall[[1]]]:
data20002008 = Table[Select[#, NumberQ[#] &] & /@ Transpose[datall[[i]]], {i, 1, 9}]/
Map[Length, data20002008, {2}]

{{31, 29, 31, 30, 31, 30, 31,3k~=307"31, S0TEL:
{31, 28, 31, 30, 31, 30, 31,\3_30;—31,-80, 3§
{31, 28, 31, 30, 31, 30; 31, N 3U=ETN\31L.
{31, 28, 31, 30, 81, 30, 31, Mg 3837, 3N V1Y,
{31, 29, 31, 30, 31, 30, 31, 31,80, 31308V},
{31, 28, 31, 30, 31, 30, 31, 31, 30,31, 304 31},
{31, 28, 31; 30, 31, 3¢, 31, 31, 30, 31; 30,4
{31, 28; 31, 30, 31, 30, 31, 31, 30, 31, 30, 31},
{31, 29; 31, 30, 31, 30, 31, 31, 30; 31, 30, 3L}}

data20002008aaa = Flatten[data20002008] ;
Mean [data20002008aaa]

31.0237
StandardDeviation[data20002008aaa]
2.893489

data20002008aaa // Length

3288
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day = Table[FromDate[{2000, 1, 1, 12, 0, 0}] + 24 x 60 x 60 i,
{i, 0, Length[data20002008aaa] - 1} ;

maxT = Transpose [ {day, dat320002008aae;\}] ;

3
DateListPlot [max'l‘, Joined -» True, Frame - True,
Axes - False, FramelLabel » {"Year", "Maximum Temperature (°C) "} ;
BaseStyle » {"Arial", 20}, AspectRatio -+ .3, PlotRange - A.'Ll]

40

o
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N o W

L

2000

ST N -

2006

2002 2004
Year

Histogram[maxT[[All, 2]], PlotRange - All]

Maximum Temperature (°C)

300 -
250}
200]
150 -
100 -

50

[/

30 35 40

.

r»;—f—;—rh_ﬁ
25

20
BoxPlot
al = {ToDate[#[[1]]1], #[[2]])} & /@maxT;
a2 = Splitfal, #1[[1, 1]] = ®2[[1, 1]] &&®1[[1, 2]] = #2[[1, 2]] &]:

a3 = {#[[1, 1]], Mean[#[[All, 2]]]} &/@a2;

2008

i el
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tmal = Select[al, #[[1, 2]] =1 &][[All, 2]];
tma2 = Select[al, #[[1, 2]] = 2 &] [[All, 2]];

tma3 = Select[al, #[[1, 2]] == 3 &][[ALL, 2]];

tmad = Select[al, #[[1, 2]] == 4 &] [[All, 2]];

tma5 = Select[al, #[[1, 2]] =5 &][[All, 2]];

tma6 = Select[al, #[[1, 2]] == 6 &] [[All, 2]];

tma7 = Select[al, #[[1, 2]] = 7 &] [[A11, 2]];

tma8 = Select[al, #[[1, 2]] == 8 &] [[ALll, 2]];

tma9 = Select[al, ®#[[1, 2]] = 2 &] [[All, 2]]:;

tmal0 = Select[al, 8#[[1, 2]] =10 &] [[All, 2]];

tmall = Select[al, #[[1, 2]] =11 &] [[All, 2]];

tmal2 = Select[al, #[[1, 2]] == 12 &] [[All, 2]]:
BoxWhiskerPlot[tmal, tma2, tma3, tmad4, tma5, tma6, tma7, tma8, tma9, tmall, tmall, tmal2]

PfTTTIER T4

]

8 9 10

20 L

MonthMeanMaxT =
{#[[1, 111, Mean[#[[All, 2]]])} & /@Split[{ToDate[®#[[1]]], ®#[[2]]} & /@ maxT,

1[[1, 1]] =#2[[1, 1]1] &&®1[[1, 2]] = #2[[1, 2]] &];

DateListPlot[MonthMeanMaxT, Joined » True, Frame - True,
Axes - False, FrameLabel - {"Year" , "Maximum Temperature (°C) "} ¢

BaseStyle » {"Arial", 20}, AspectRatio » .3, PlotRange - All]

2000 2002 2004 2006 2008
Year

Maximum Temperature (°C)
(%]
(]
s
<
P
)
p

RH

data = Import["ArhCHR.x1s"];
fla_String] := If[Length[StringCases[a, "* 1] » @,

ToExpression[StringCases{a, "* " ~~x__ ->x][[1]1], a]

fla ] :=a
datall = Map[f, data, {3}]:
datal = Select[#f, NumberQ[#] &] & /@ Transpose[datall[[1]]];

data20002008 = Table[Select[#, NumberQ[#] &] & /@ Transpose [datall[[1]]], {i, 1, 9}];
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Map [Length, data20002008, {2}]

{{31, 29, 31, 30, 31, 30, 31, 31, 30, 31, 30, 313},
(31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31},
{31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31},
{31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31},
{31, 29, 31, 30, 31, 30, 31, 31, 30, 31, 30, 30},
{31, 28, 31, 30, 31, 30, 31, 31, 30, 30, 30, 31},
{31, 28, 31, 30, 3%, 30, 31, 31, 30, 31, 30, 31},
{31, 28, 31. 30, 31, 30, .31, 29, 30,31, 30, 31}.
{31; 29, 31, 30, 31, 30, 31, 31, 30, .31, 30, 3i}}

data20002008aaa = Flatten[data20002008];
Mean[data20002008aaa]

76.9027
StandardDeviation[data20002008aaa]
8.14116

data20002008aaa // Length

3284

day = Table[FromDate[{2000, 1, 1, 12, 0, 0}] +24x60x601,
{i, 0, Length[data20002008aaa] - 1}]~’

rh = Transpose[{day, data20002008aaa}];

DateListPlot[rh, Joined -+ True, Frame - True,

Axes -» False, Framelabel -+ {"Year", "% Relative Humidity"},
BaseStyle » {"Arial", 20}, AspectRatio = .3]
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Histogram[rh[[All, 2]], PlotRange - All]
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50

BoxPlot

al = {ToDate[#[[1]]], ®#[[2]1]1} & /@zh;

a2 = Splitf{al, #1[[1, 1]] == #2[[1, 1]] &&#1[[1, 2]] =#2[[1, 2]] &];
a3 = {#[[1, 1]], Mean[#[[All, 2]]]} &/@a2;

tmal = Select[al, #[[1, 2]] == 1 &] [[AlLl, 2]];
tma2 = Selectf[al, #[[1, 2]] =2 &][[All, 2]];
tma3 = Select[al, #[[1, 2]] == 3 &] [[All, 2]];
tma4 = Select[al, #[[1, 2]] == 4 §][[A1ll, 2]];
tmab5 = Select[al, #[[1, 2]] == 5 &][[All, 2]];
tmaé = Select[al, #[[1, 2]] == 6 &] [[AlLl, 2]];
tma7 = Select[al, #[[1, 2]] == 7 &] [[All, 2]]:
tma8 = Select[al, #[[1, 2]] == 8 &] [[All, 2]];
tma9 = Select[al, ®#[[1, 2]] == 9 &] [[ALlLl, 2]]:
tmal0 = Select[al, #[[1, 2]] == 10 &] [[All, 2]];
tmall = Select([al, #[[1, 2]] == 11 &] [[ALll, 2]];
tmal2 = Select(al, #[[1, 2]] == 12 &] [[All, 2]];

BoxWhiskerPlot[tmal, tma2, tma3, tmad4, tma5, tma6, tma7, tma8, tma9, tmal0, tmall, tmal2]

FILaEeiieds

‘_"I-—_“ﬂ_vﬁ 5 7 6 7 8 9 . IO 11 I-2
MonthMeanRH = {#[[1, 1]], Mean[#[[All, 2]]]} & /@Split]

{ToDate[#[[1]]], ®#[[2]]} &/€rh, u1[[1, 1]] == #2[[1, 1]] &&®1[(1, 2]] = #2([[1, 2]] &]:
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DatelListPlot[MonthMeanRH, Joined -+ True, Frame -+ True,
Axes —» False, FrameLabel -+ {"Year", "% Relative Humidity"},
BaseStyle » {"Arial", 20}, AspectRatio -+ .3, PlotRange » All]
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rainfall

data = Import["ArainfallCHR.xls"];

£[a_String] := If[Length[StringCases[a, "+ "]] > o,

ToExpression[StringCases[a, "+ " ~~x ->x][[1]]], a]
£["T"] :=0.0001
fla___]:=a
datall = Map[£f, data, {3}]/
datal = Select[#, NumberQ[#] &] & /@ Transpose[datall[[1]]];
data20002008 = Table [Select[#, NumberQ[#] &] & /@ Transpose([datall[[i]]], {i, 1, 9}];
Map [Length, data20002008, {2}]

{{31, 29, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31},
{31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31},
{31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31},
{31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31},
{31, 29, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31},
{31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31},
{31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31},
{31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31},
{31, 29, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31}}

data20002008aaa = Flatten[data20002008] ;
Mean [data20002008aaa]

4.92336
StandardDeviation[data20002008aaa]
11.8704

data20002008aaa // Length

3288

day = Table[Frombate[{2000, 1, 1, 12, 0, 0}] +24x60x601,
{i, 0, Length[data20002008aaa] -1}];

rain = Transpose[{day, data20002008aaa}]’
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DateListPlot[rain, Joined -» True, Frame - True, Axes - False,
PlotRange - All, FrameLabel + {"Year", "Amcunt of Rainfall (mm)"},
BaseStyle -» {"Arial", 20}, AspectRatio -+ .3]

140 | |
120
100
80
60

Amount of Rainfall (mm)

40-
20|
0,_ ” ‘ : ;
2000 2002 2004

Year
MonthTotalRain =
{#[[1, 111, Total[#[[All, 2]]]} & /@Split[{ToDate[#[[1]]], #[[2]])} & /@rain,
#1[[1, 1]] =#2[[1, 1]] &&®1[[1, 2]] =#2[[1, 2]] &];
DatelListPlot[MonthTotalRain, Joined - True, Frame - True,
Axes - False, Framelabel - {"Year", "Amount of Rainfall (mm)"},
BaseStyle -+ {"Arial", 20}, AspectRatio -+ .3, PlotRange - All]
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Histogram[rain[[All, 2]], PlotRange - All]

2500
2000 -
1500 -

1000 -

oo

= BoxPlot
al = {ToDate[®#[[1]]], ®#[[2]])} & /@rain;
a2 = Splitf[al, #1[[1, 1]] =#2[[1, 1]] &&#1{[1, 2]] =#2[[1, 2]] &];
a3 = {#[[1, 1]], Total[#[[All, 2]]]} & /@a2;

mral = Mean|[Select[a3, 8[[1, 2]] =1 &] [[All, 2]]];
mra2 = Mean[Select[a3, #[[1, 2]] =2 &][[All, 2]]1];
mra3 = Mean[Select([a3, #[[1, 2]] =3 &] [[All, 2]]];
mrad = Mean[Select[a3, #[[1, 2]] == 4 &][[ALll, 2]]]:
mra5 = Mean[Select[a3, #[[1, 2]] =5 &] [[All, 2]]];
mra6 = Mean[Select[a3, #[[1, 2]] == 6 &] [[All, 2]]]:
mra7 = Mean[Select[a3, #[[1, 2]] == 7 &] [[A1lLl, 2]]]/
mra8 = Mean[Select[a3, #[[1, 2]] = 8 &] [[All, 2]]]:
mra9 = Mean[Select[a3, #[[1, 2]] == 9 &] [[ALll, 2]]]:
mralQ = Mean[Select[a3, #[[1, 2]] == 10 &] [[A1Ll, 2]]]-;
mrall = Mean[Select([a3, #[[1, 2]] == 11 &] [[All, 2]]]:
mral2 = Mean[Select[a3, #[[1, 2]] = 12 &] [[All, 2]]];
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BarChart[{mral, mra2, mra3, mrad, mra5, mra6, mra7, mra8, mra9, mral0, mrall, mrall},

Frame —+ True, Axes - False]

300
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200
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monthlyrainMean =

{mral, mra2, mra3, mra4, mra5, mraé, mra7, mra8, mra9, mral0, mrall, mral2}

{13.0667, 22.9333, 51.4334, 114.2, 269.511,
185.467, 300.567, 319.856, 329.189, 132.833, 45.9445, 13.6667}

monthlyrainSD = {
StandardDeviation[Select[a3, #[[1, 2]] == 1 &] [[All, 2]]],
StandardDeviation[Select[a3, #[[1, 2]] =2 &] [[All, 2]]],
StandardDeviation[Select[a3, ®#[[1, 2]] == 3 &][[ALll, 2]]],
StandardDeviation[Select[a3, #[[1, 2]] == 4 &] [[AlLl, 2]]],
StandardDeviation[Select[a3, #[[1, 2]] =5 &][[All, 2]]],
StandardDeviation[Select([a3, #[[1, 2]] = 6 &] [[ALl1, 2]]],
StandardDeviation[Select[a3, #[[1, 2]] =7 &] [[All, 2]]],
StandardDeviation[Select[a3, &#[[1, 2]] =8 &][[All, 2]]],
StandardDeviation[Select[a3, #[[1, 2]] == 9 &] [[A11, 2]]],
StandardDeviation[Select[a3, #[[1, 2]] =10 &] [[All, 2]]],
StandardDeviation[Select[a3, #[[1, 2]] = 11 &][[AlL, 2]]],
StandardDeviation([Select[a3, #[[1, 2]] == 12 &] [[AL1l, 2]]]

}

{21.2982, 24.599, 39.6865, 66.0663, 163.396,
54.9651, 67.4273, 85.841, 121.022, 57.7378, 72.3872, 22.9625}

Length /@ {minT, maxT, rh, rain}
{3288, 3288, 3284, 3288}

{minT, maxT, rh, rain}
Export["1lvOminT.x1ls", minT]

1vOminT.x1ls

a = ({11, 2}, {22, 3}, (44, 5})};
= {{11, 3}, {22, 4}, {55, 7}}:
e = {{11, 3}, {22, 4}, {55, 6}};
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match[lista , listb ] := Module[{ans, alllList, £i111, dd},
alllist = Union[lista[[All, 1]], listb[[All, 1]]];
ans = {};
£illl[aa List, bb_List, c ] := Module [ {posa, posb},
posa = If [Position[aa, ¢] # {}, Position[aa, ¢][[1, 1]], Null];
posb = If [Position[bb, ] # {}, Position[bb, c][[1, 11], Null];

ans = Append[ans,
{c[
If [NumberQ[posa], Rest[aa[[posa]]], Null],
If [NumberQ[posb], Rest[bb[[posb]]], Null]
}
1:
ans|[-1]]
1:
dd = £illl[lista, listb, #] & /@allList;
Flatten /@dd
1
match[a, b]
({11, 2, 2}, {22, 3, 4}, {44, 5, Null}, {55, Null, 7}}
match[match([a, b], c]
({11, 2, 3, 3), (22, 3, 4, 4}, {44, 5, Null, Null}, {55, Null, 7, 6}}
data = match[match[match[minT, maxT], rh], rain];
data[[-4]]
(3439454400, 15.4, 27.5, Null, 0.}
Export["1lvlATM.x1s", data]

1vl1ATM.x1ls
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Regression Analysis

Models and ANOVA Tables

DF SS MS F Statlstlc P Value

MaxT and Groupl o
~~~~~~ z x 1 0230632 0230632 00148456 0903284

) { :
Fitteddodel (| 200385 - 0000421262x || g, 194 146032 155354
Total | 95 1460.55

Bas? and Broups | DF S5 MS F-Statistic P-Value
_ . x |1 459651 459651 30544  0.0837843
Flttedmdell 23-8653‘0-0122443"5] Error | 94 141459 150488
Total | 95 1460.55
MaxT and Group3 - ‘DF SS - __N!S s F Staftft,‘,g F Va[ue .
o ] x 1 150671 150671 108125 0.00141917
FittedModel | 17013‘”00304385"5} Error | 94 1309.88 139349
Total | 95 1460.55
MaxT and Group4 - ;DFS_S___ MS  F-Statistic P-Value
_ ] x |1 442082 442982 294017 0089697
FittedModel [ 16,5476 + 0037637 x ] Error | 94 141626 15.0666

Total /95 1460.55

' DF F-
MaxT and Group5 A D ,SSMW MS, = a Statlstlc___ P Vaiue
4.83835 4.83835 0.312427 0577524

Ertor | 94 145572 154863
Total | 95 1460.55

|
MaxT and Groupé6 — D'i SS . MS .,,AW.EEEB.EEUE. P_V_af_u_e
X 0 A 57096 1.57096 0.101214 0.751083

Error |94 145898 155211
Total {95 1460.55

i F t P-Val
MaxT and Group'] A DF ._§§.-,.m v MS ¥ 4 s aPStI; e M,m? ue

=
=

FittedModel [ 20.588 - 0.0146561 x

|
FittedModel [| 20.1314 - 0.00668719x ||

_ x |1 41654 41654 275951  0.10001
FlttedMOdel[ 16.7414 + 0.0773966 x } Error |94 14189 150947
Total | 95 146055
N d. Browpss ' DF sS M5~ F Statlstic P-Value
1 X an v
] X 11 108412 108412 753673 0.00724331
FlttedMOdEl[’ 24.3832 - 0.0173523% } Error | 94 135214 14,3845
S Total 95 1460.55
MaxT and Groupd . DF SS MS F Statlstlc P- Value
_ 5 x 1 512432 512432 0330958 0.56647
Fittedvodel [| 206793 - 0012531x || Error 94 145543 154833
Total 95 1460.55
MTHT S Groupl jDF SS MS _ F- Statsstlc P Value
; x |1 107522 107522 307099 00829619
FlttedMOdel{E 2R.8538+ DODTETOAR i] Error 94 329115 350123
Total | 95 339.868
' DF SS Ms F-Statistic P-Value

MinT and GroupZ

« |1 0367002 0367002 0101615 0750608
Error 94 339501 361171
Total 1 95 339.868

Ve

FittedModel [ 30.7314 + 0.00109409 x
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. ' DF SS MS F-Statistic P-Value
MinT and Group3 i P N . N 2 M O i
i redtion 1{ ' 00; o ;1 x 1 101004 101004 2.87911 00930444
ittedModel || 304048 + 0.00789391x
s i | Error | 94 329767 350816
Total |95 339.868
MiBT and Groupd :DF__SS MS, _ F—Statist:c F‘ Va!ue
_ x |1 495845 495845 13917  0.241095
FlttEdMOdel[ 30045 +Q01255X | ] Error 94 334909 3.56286
T Total |95 339.868
MinT and Group5 IDF S5 Ms  F-Statistic P-Value
‘ ey x 1 951897 951897 27086  0.103148
FlttedMOdel[E 29-8699”-0205572"2} Error |94 330349 351435
Total | 95 339.868
MinT and Gr oup6 :DF SS . MS . F-Statlstlc P-Vaiue
, [ x 1 175228 17.5228 510988 00260974
FlttedMOdel{ 2o 692“00223338’“] Error (94 322345 34292
Total 1 95 339.868
MinT and Group? i M3 F-Statistic P-Value
, . - 1 « |1 189877 189877 556233 00204221
Fittediodel | 29099“0052255“;] Error | o4 32088 341362
Total | 95 339.868
MinT and Group8 o ED,F 3 F-Statistic P-Value
_ P x 1 226357 226357 0630253 0429262
Fittediodel [| 317781 - 000250735";] Eor 94 337604 359153
Total | 95 339.868
S mnd. Brpupd _ (DF S5 MS - F-Statistic P- Value
_ |1 455681 455681 145546 0000243554
Fittediodel || 282094 + 00373679 ] Error |94 294299 3.13084

Total |95 339.868

B — DFSs Ms  Fesutstic P-Value
| ; « |1 725857 725857 166274 0.200398
Fittedodel || 825169 - 00074734*%] Error | 94 41035 436543
Total | 95 4176.09

%RH and Group2 EMDFSS M$ 7_7F-Statnstlwcw P- Va|ue
‘ i . |1 375191 375191 927884 000300839
FittedModel || 885478 - 0034982x | Error |94 38009 40.4351

N Total | 95 4176.09

! L t' i =
%ZRH and Group3 aD.F SS S MSFStaIStIC P. Value
. e « 1 975301 975301 2.24781 0.137155
i EEeeatel [! SHASBARAONABZI ] Error |94 407856 43.3889
- Total + 95 4176.09
- DF SS MS F Statlstlc P- Value

$RH and Group4 . o ol TR PRI <o ot SO
""_ 1 X i1 00278388 00278388 0000626632 0980082

FittedModel [ 76.7529 — 0.000943513 x | ] Error 94 417606  44.4262

Total 95 4176.09

| DF SS MS Fr Statistic P- Value

%RH and GroupS i i g
X 1 242813 242 813 58029 0.0179491

Error |94 393327 418433
Total | 95 4176.09

[—

_ i
FittedModel [§ 82.8999 - 0.103826 x
-




%RH and Groqu

FittedModel [

80.6562 — 0.0630693 x ; }

%$RH and Group7

FittedModel

[

%RH and Group8

FittedModel

%RH and Group?ﬁ

[

o i
82.292 - o 0208578 X E ]

791199 - 0.0637992x ]

oy

b

FittedModel [ 86.8073 - 0.13088 x E]

rainfall and Groupl

FittedModel

{

176.014 - 0.0324863 x

rainfall and GroupZ2

FittedModel[ 236.209 - 0252167 x | J

Funimitob e AL

rainfall and Group3

FittedModel [2 110.593 + 0452633 | ]

rainfall and Group4

FittedHodel [f 38,8011 + 13311x |

rainfall and Group5

,,,,,, |

FittedModel L; 181.97 - 0.522878x E]

rainfall and Group6

plttedModel{, 156.251 - 0.0892686 | ]

rainfall and Group7

FittedModel [ 31,0045 + 311939 3]

rainfall and Group8

FittedModel { 253611 - 0.382373

i

Error
Total

Error
Total

Error
Total

Error
Total

Error
Total

Error
Total

Error
Total

Error
Total

Error
Total

Error

‘| DF

1

94

95

gDF
11
94

95

' DF
1
194
' 95
'DF
1
194
195

| DF

s

194

' DF

95

L
94
95

| DF
1

| 94

95

' DF

P e

94
95

DF

1
94
95

. DF
X

Total

Error
Total

X
Error
Total

94
a5
DF

i1
194
195

DF

i1l
194
i 95
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sS MS, F-Statistic P-Value
139.738 139738 3.25427  0.0744407
403635 42.9399

4176.09

SS MS F-Statistic P Vaiue
283038 283038 064144 042521
414778 441254

4176.09

SS MS F-Statistic P-Value
156.638 156.638 366319  0.0586691
4019.45 427601

4176.09

SS MS FStatlstlc P-Value
558998 558.998 14.5271  0.000246646
3617.09 384797

4176.09

SS 7 MS_ F-Stati;ti; P-Valge
1371.56 137156 0.0634859 0.801619
2.03079x10° 21604.2

2.03216x10°

SS MS F-Statistic P-Value
194957 194957 0.910533 0.34242
2.01267x10° 214114

203216x10°

SS MS F-Statistic P-Value
332084 332084 156161  0.214532
1.99895x10° 212655

203216x10°

SS MS F Statlstuc P-Value
55408.7 554087 263483  0.107892
1.97675x10° 210293

2.03216x10°

SS MS F Stat:stlc P Value
6158.33 615833 0285727 0594234
2026x10°  21553.2

2.03216x10°

SS MS F-Si{atistic P Va]ue
279.946 279.946 0.012951 0.909637
2.03188x10° 216158

2.03216x10°

SS MS , F-Stat_istic PValue
67663.2 67663.2 3.23764 0075173
1.9645x10° 20898.9

2.03216x10°

SS MS F-Statirstic P-Value
52642.6 526426 2.4998 0.11722
1.97952x10° 210587

203216x10°

| 3
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'DF SS M Statistic P-Val
rainfall and Group9 : . P-atstistic: F-valae
, SR x 1 811141 811141 390801 00509865
FlttedMOdEl[i272584“157658“j Error | 94 1.95105x10° 20755.8

Total 95 2.03216x10°
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