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## 4370541021 : MAJOR WATER RESOURCES ENGINEERING

KEYWORD: RAINFALL DISTRIBUTION / RAINFALL STORM / MOVEMENT / GIS / BANGKOK
SORAYA SUNGKHANUAM : APPLICATION OF GEOGRAPHIC INFORMATION
SYSTEM FOR ANALYSIS ON DISTRIBUTION AND MOVEMENT OF RAINFALL
STORMS IN BANGKOK. THESIS ADVISER : ASSOC. PROF. DR. TUANTAN

KITPAISALSAKUL, 275 pp. ISBN 974-17-4037-9

Rainfall storms in Bangkok have spatial and temporal variation directly affected to drainage
operation and sometimes caused flooding in some areas. If the spatial and temporal distribution of rainfall
storm can be known in real time, it will be utilized as data for urban drainage operation, planning and

design more efficiently.

This study was to apply GIS for constructing isohyetal rainfall maps in Bangkok area. The study
area covers 3,750 square kilometers which has 215 rain gaging stations devided into 56 recording and 159
non-recording stations. The total 42 storm events, each having rainfall depth not less than 30 millimeters
during the year 1997 — 2001, were used in the study. In constructing isohyetal rainfall maps, daily rainfall
data was transformed to 15 minute rainfall data using 15 minute rainfall distribution pattern of nearest
automatic rain gages. The total 15 minute isohyetal rainfall maps, summing up to 415 maps obtained from
the 42 storm events, were analyzed to determine rainfall storm characteristics for center point, movement,

magnitude, spatial and temporal distrubution of rainfall.

The study results on storm rainfall characteristics showed that most rainfall storms had one
center as 50% of all storms.-About 40% of all storms had movement mostly-in straight path and in south
direction. Most rainfall events occurred during 6 pm. - 12 pm.; with the duration of 1 - 3 hours, covering
the area of 350 - 2600 square kilometers, with average rainfall depth of 10 - 30 millimeters, and water
volume of 8 - 44 million cubic meters. In addition, the time - rainfall depht graphs for each station and

average for whole area, including depht - area - duration curve, were constructed and analyzed.
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ANNann 27 HQUIBU 2541 4 N3NQYIAY 2541 7 AINYIAN 2541

a0inadoy | Kriging [ IDW | Spline | @01linadou | Kriging | IDW | Spline | @o1tinaaey | Kriging [ IDW | Spline
Adiga ) 6.70 4.12 7.09 291 0.20 1.32 8.80 1.27 6.00 6.11 9.98 5.46
A (W) 111.20 109.99 | 10525 | 115.29 103.00 98.71 | 8737 | 97.10 41.00 40.51 | 41.54 | 4138
A5 (WAL.) 663.40 660.12 | 659.24 | 692.11 737.50 711.88 | 756.50 | 695.18 310.90 366.47 | 356.95 | 357.38
ﬂ'nﬂéﬁl wy.) 44.23 44.01 43.95 46.14 49.17 47.46 50.43 46.35 20.73 24.43 23.80 23.83
Standard Deviation (}3.) 29.54 26.19 | 2487 | 27.90 29.00 2558 | 2320 | 25.99 11.57 1140 | 936 | 1133
RMSE (131.) 1266 | 1564 | 11.90 837 | 1234 | 781 7.19 7.78 6.70
MAE (Mu.) 8.08 11.30 8.62 6.16 11.71 6.14 5.94 6.52 4.81
MAPE (%) 24.88 32.48 28.72 64.57 337.03 58.96 47.69 50.22 36.86
fnonamiild 162 162 162 163 163 163 164 164 164
Puaninadol 15 15 15 15 15 15 15 15 15 15 15 15
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ANNann 30 NINYIAN 2541 31 NINYIAN 2541 1 A9¥AY 2541

aotinaaey Kriging IDW Spline aorinaaoy Kriging IDW Spline aorinaaey Kriging IDW Spline
Adiga ) 14.30 1537 | 1629 | 14.09 1.00 0.07 247 0.00 17.00 19.01 | 2082 | 21.48
A (W) 82.60 8133 | 7654 | 84.39 131.60 119.08 | 119.90 | 119.90 111.20 9231 | 90.67 | 97.98
A5 (WAL.) 661.40 633.02 | 616.30 | 633.51 618.50 592.20 | 597.93 | 596.48 788.90 725.03 | 745.55 | 730.34
f’hméﬂ (W) 44.09 42.20 41.09 42.23 41.23 39.48 39.86 39.77 52.59 48.34 49.70 48.69
Standard Deviation (}3.) 20.93 1894 | 16.88 | 20.80 33.65 3147 | 3005 | 3246 29.80 2407 | 2245 | 25.18
RMSE (131.) 6.24 9.82 7.44 9.48 1008 | 9.73 1339 | 1152 | 12.00
MAE (Mu.) 4.61 7.37 5.34 6.59 7.54 5.95 9.14 7.68 7.86
MAPE (%) 10.65 16.95 13.59 32.53 51.48 30.74 18.80 15.14 15.06
fnonamiinld 165 165 165 164 164 164 164 164 164
Puaninadol 15 15 15 15 15 15 15 15 15 15 15 15
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ANNTDA 22 AIKIAN 2541 1 DU 2541 18 NUeYU 2541

aoriinaaey | Kriging [ IDW | Spline |@01iinadou | Kriging | IDW | Spline | anitinadou | Kriging | IDW | Spline
ﬂ'w‘%qua (u3.) 2.00 8.02 7.28 7.54 0.70 1.88 1.92 2.09 5.20 3.70 8.16 1.86
AGagA (W) 92.50 10029 | 9481 | 9838 175.00 156.97 | 152.83 | 160.99 84.50 7378 | 7358 | 77.69
RER (Ju.) 581.00 585.91 578.82 575.43 856.80 875.34 866.64 890.23 390.80 405.58 424.20 398.18
ﬂ'nﬂéﬁl (wy) 38.73 39.06 38.59 38.36 57:12 58.36 57.78 59.35 26.05 27.04 28.28 26.55
Standard Deviation (1/3).) 24.04 23.69 | 2236 | 24.17 56.13 53.19 | 51.05 | 50.55 20.53 17.43 | 18.14 | 18.15
RMSE (411.) 5.42 6.01 427 10.70 | 1457 | 10.57 7.41 9.04 6.56
MAE (Wd.) 4.52 4.93 3.45 8.52 10.90 7.21 5.86 7.29 4.64
MAPE (%) 33.79 32.29 30.37 94.38 59.96 51.98 31.65 42.31 28.47
Ay 165 165 165 162 162 162 161 161 161
NuudnIinageU 15 15 15 15 15 15 15 15 15 15 15 15
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go1inaaou Kriging IDW Spline
sIeA (i) 0.20 0.00 390 | 0.0
Mg (N, 94.10 7196 | 77.13 | 79.17
GRCEITRCUTH! 410.80 42406 | 464.24 | 404.19
AunGY (1) 27.39 2827 | 3095 | 26.95
Standard Deviation (WU.) 26.28 24.32 23.71 24.96
RMSE (411.) 8.16 8.01 6.80
MAE (431.) 5.56 6.44 4.66
MAPE (%) 81.18 | 228.06 | 83.06
Sruuaaninly 183 183 183
UIUTD U NATOU 15 15 15 15

A15199 5.2 MANUAAIANADURAIVDIITMI YTz A luEIe Kriging, IDW Loy

Y
Spline @i ndoyatiuiein

wmsszanamlugig RMSE (11/.) MAE (13.) MAPE (%)
Kriging 8.90 6.50 44.01
IDW 10.48 8.17 86.59
Spline 8.38 5.87 37.78
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A = )=} ad 1 1 .. 4 o v 9 3’ 4
MTNN 5.3 ﬂ'li!,ﬂiEJ’]JL“I/]EJ“IJ'J‘HﬂﬁIJi%iJ'ImﬂﬂuG]i’J\‘] Kriging, IDW @& Spline mmmayjamdmwmqmim

Juuii
ail 7 NINYINY 2541 31 NINYIAN 2541
RMSE (Wy.) MAE (Wu.) MAPE (%) RMSE (Wu.) MAE (Wu.) MAPE (%)
Kriging] IDW | Spline [Kriging| IDW | Spline |Kriging| IDW [ Spline |Kriging| IDW | Spline [Kriging] IDW | Spline | Kriging| IDW | Spline
e00 | 096 | 0.75 | 0.88 [ 0.62 | 0.53 | 0.63 | 20.26 | 8.80 | 1232 | 3.72 | 4.53 | 422 | 2.19 | 250 | 2.47 | 50.40 | 44.35 | 55.35
e04 | 094 | 1.09 | 1.11 [ 049 | 0.66 | 0.57 | 55.77 | 30.25 | 58.65 | 1.10 | 1.79 | 1.34 | 0.61 1.15 | 0.58 | 31.62 [174.36] 16.83
ell 1.40 | 1.60 | 1.93 | 0.69 | 0.77 | 0.97 |112.64]|121.93|165.43| 0.45 | 028 | 0.15 | 0.20 | 0.13 | 0.04 | 671.33 [401.33| 42.00
el8 1.71 1.85 1.67 | 0.80 | 098 | 0.81 | 18.52 | 12.54 | 15.30 | 0.56 | 0.70 | 0.66 [ 0.30 | 0.39 | 0.33 531 | 21.84| 9.77
€20 128 | 0.88 | 1.17 | 0.86 | 0.63 | 0.80 | 22.62 | 13.60 | 20.96 | 2.35 | 2.04 | 239 | 1.64 | 159 | 1.75 | 37.41 | 19.20 | 24.21
€29 1.37 | 1.32 | 1.00 [ 0.72 | 0.78 | 0.50 | 15.29 | 10.57 | 11.09 | 1.37 | 093 | 0.50 | 0.67 | 0.67 | 0.35 1.82 1.07 | 2.24
e30 | 3.40 | 3.78 | 2.55 1.83 | 2.02 | 1.43 | 76.22 | 84.39 | 58.56 | 2.14 | 2.35 1.98 | 1.03 .11 | 0.94 | 35.75 | 35.73 | 30.52
w04 | 529 | 433 | 420 | 243 1.89 | 1.78 | 46.76 | 46.33 | 48.13 [ 2.56 | 2.65 | 248 | 1.71 1.98 | 1.63 | 12.17 | 13.38 | 16.67
w08 | 3.58 | 446 | 3.57 | 1.84 | 226 | 1.72 | 60.51 | 36.16 | 62.12 | 3.81 3.19 | 359 [ 247 | 230 | 242 | 193.04 | 134.79] 167.84
wle | 3.76 | 3.60 [ 3.96 | 2.26 | 2.28 | 2.43 | 135.40(151.18|141.04|] 029 | 059 | 024 | 0.16 | 0.46 | 0.10 | 467.56 | 861.67|229.89
m%‘ia 237 | 237 | 220 | 1.25 1.28 | 1.16 | 56.40 | 51.57 | 59.36 | 1.84 | 1.91 1.76 | 1.10 | 1.23 1.06 | 150.64 | 170.77| 59.53
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A = )=} ad 1 1 .. 4 o v 9 3’ 4 1
A5 190 5.3 MsSeuneuIsmsdszuualugae Kriging, IDW 1ag Spline mmmay,amvluiwme;ﬂﬁm ($9)

Jusii
A0l 1 AnAw 2541 1 AU 2541
RMSE (Wu.) MAE (Wu.) MAPE (%) RMSE (Wu.) MAE (Wu.) MAPE (%)

Kriging] IDW | Spline [Kriging| IDW | Spline |Kriging| IDW [ Spline |Kriging| IDW | Spline [Kriging] IDW | Spline | Kriging| IDW | Spline
e00 | 0.81 | 0.64 | 0.70 [ 0.56 | 0.53 | 0.56 | 16.18 | 11.51 | 8.83 1.80 | 1.75 | 2.07 | 1.17 | 1.17 | 1.33 | 19.74 | 35.00 | 20.25
e04 1.45 1.72 | 1.28 1.00 | 1.23 | 0.87 | 29.90 | 4532 | 27.70 | 0.83 136 | 0.79 | 0.57 | 0.89 | 0.46 | 1591 [142.59| 33.51
ell 1.09 | 1.00 | 2.81 | 085 | 0.72 | 1.97 | 21.04 | 13.49 | 91.24| 0.79 | 0.50 | 0.53 | 0.43 | 0.26 | 0.24 [1205.40( 664.00] 576.00
el8 | 094 | 034 | 0.82 [ 0.71 | 026 | 0.52 | 23.22 | 2.61 | 1886 | 1.39 | 145 1.53 | 0.52 | 0.61 | 0.54 | 32.10 | 51.91 | 31.83
€20 | 244 | 2.56 | 2.28 1.44 | 1.80 | 1.33 | 32.92 | 43.90 | 1897 | 240 | 3.13 | 2.66 | 1.57 | 227 | 1.76 | 11.89 | 20.66 | 13.03
€29 | 342 | 398 | 348 | 226 | 245 | 237 | 13.62 | 1095 | 14.64 | 3.33 | 393 | 336 | 235 | 2.69 | 2.29 | 1839 | 23.63 | 17.52
e30 | 3.73 | 3.01 | 437 [ 2.60 | 2.06 | 2.81 | 62.41 | 52.41 | 84.45 | 3.72 | 3.88 | 3.58 | 2.05 [ 2.08 | 1.88 | 30.97 [ 29.89 | 30.36
w04 | 593 | 5.12 | 6.01 | 2.28 | 2.00 | 2.28 | 37.15 | 22.78 | 2048 | 1.27 | 0.81 1.00 | 0.80 [ 0.60 | 0.69 8.42 9.05 | 11.61
w08 | 238 | 240 | 239 | 137 | 145 1.52 12032 | 3477 | 30.13 | 2.73 | 222 | 2.58 | 2.05 1.85 1.81 | 31.48 | 12.87 | 32.98
wl6 | 1.92 | 145 1.88 1.37 | 096 | 1.28 | 74947} 34.38 | 50.61 | 5.79 | 571 | 2.65 | 3.08 | 3.17 | 1.47 | 218.27 |314.76| 68.02
ma'fj 241 | 222 ] 2.60 | 1.44 | 1.35 1.55 | 33.17 | 27.21 | 36.59 | 2.40 | 2.47 | 2.08 | 146 | 1.56 | 1.25 | 159.26 | 130.44] 83.51
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theView=av.GetActiveDoc
theProject=av.GetProject

theThemes=theView.GetThemes

'Delete the exist themes
c=theThemes.count
if(c>0) then
ThemeList={}
foreachiin 1..c
t=theThemes.Get(i-1)
ThemeList.Add(t.GetName)
end
foreachiin 1..c
themeName=ThemeList.Get(i-1)
t=theView.FindTheme(themeName)
theView.Deletetheme(t)
end
end
'Add Tablel to the Project
theFileName="e:\Project1\Table.dbf".AsFileName
theVtab=VTab.Make(theFileName,False,False)

myTable=Table.Make(theVTab)



'Add theme to a view

theSrcName 1=SrcName.Make("e:\Project]\bma_poly.shp")

theSrcName2=SrcName.Make("e:\Project1\chaopraya.shp")

theSrcName3=SrcName.Make("e:\Project1\Rainstation.shp")

theTheme l=theme.Make(theSrcNamel)

theTheme2=Theme.Make(theSrcName?2)

theTheme3=Theme.Make(theSrcName3)

theView.AddTheme(theThemel)

theView.AddTheme(theTheme?2)

theView.AddTheme(theTheme3)

'set color of bma poly to Trasparent

t2=theThemes.Get(2)

tLegend = t2.GetLegend

tSym = tLegend.GetSymbols.Get(0)
tSym.SetStyle(#RASTERFILL._STYLE _EMPTY)
tSym.SetOLColor(Color.GetBlack)

t2.UpdateLegend

t2.SetVisible(true)

'Joining tables

toTable=theThemes.Get(0)

fromTable=theProject.FindDoc("Table1")

toFt=toTable.GetFTab

fromVt=fromTable.GetVTab

'deleted jointFtab before new joining

toFt.unjoinall

'define the common field

toField=toFt.FindField("Station")

fromField=fromVt.FindField("Station")

toFt.Join(toField,fromVt,fromField)

'delete Tablel

theProject. RemoveDoc(fromTable)
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'Select all stations have data
theTheme = theView.GetThemes.Get(0)
theFTab=theTheme.GetFTab
fldNmList=List.Make
fldindex=0
setindex=7
for each fld in theFTab.GetFields
fldindex=fldindex+1
if(fldindex=setindex)then
fldName=fld.GetName
fldNmList.Add(fldName)
T=fldName.AsString
zField=theFTab.FindField(T)
end
end
theFtab.GetSelection.ClearAll
theSelection = theFtab.GetSelection
qurFld = theFtab.FindField(T)

for each rec in theFtab

aValue = theFtab.ReturnValue(qurFld,rec)

if (aValue>=0) then
theSelection.Set(rec)
theFtab.Refresh
end
end
theTheme.GetFTab.UpdateSelection
theProject.SetModified(true)

'Prepare for interpolation

myTheme=theView.GetActiveThemes.Get(0)

aPrj=theView.GetProjection

theFTab=myTheme.GetFTab
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fldNmList=List.Make
fldindex=0
setindex=6
for each fld in theFTab.GetFields
fldindex=fldindex+1
if(fldindex>setindex)then
fldName=fld.GetName
fldNmList.Add(fldName)
T=fldName.AsString
zField=theFTab.FindField(T)
aweight=1
apoint=10
anInterp=interp.makeSpline(#Spline_Tension,aweight,apoint)
thecellsize1=100
theextent1=theView.returnextent
'perform interpolation
r'T=Grid.MakeByInterpolation(theFTab,aPrj,zField,anInterp, {thecellsizel theextent1 })
gthmT=GTheme.Make(rT)

gthmT.UpdateLegend

'create appropriate legend for theme

theLegendT=gthmT.GetLegend

theLegendT.interval(gthmT,"Value",)

theLegendT.DisplayNodataClass(False)

theClassListT=theLegendT.GetClassifications

theSymbolListT=thelegendT.GetSymbols

theLegendT.SetClassInfo(0,{"< 5","< 5",theSymbolListT.Get(0),-50.0000,4.9999} )
theLegendT.SetClassInfo(1,{"5-10","5-10",theSymbolListT.Get(1),5.0000,9.9999})
theLegendT.SetClassInfo(2,{"10-15","10-15",theSymbolListT.Get(2),10.0000,14.9999})
theLegendT.SetClassInfo(3,{"15-20","15-20",theSymbolListT.Get(3),15.0000,19.9999})

theLegendT.SetClassInfo(4,{"20-25","20-25" theSymbolListT.Get(4),20.0000,24.9999})
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theLegendT.SetClassInfo(5,{"25-30","25-30" theSymbolListT.Get(5),25.0000,29.9999})
theLegendT.SetClassInfo(6,{"30-35","30-35",theSymbolListT.Get(6),30.0000,34.9999})
theLegendT.SetClassInfo(7,{"> 35","> 35",theSymbolListT.Get(7),35.0000,100.00})
theNullSymbol=theSymbolListT.Get(theSymbolListT.Count-1)
theSymbolListT.Remove(theSymbolListT.Count-1)
thenullsymbol.Setcolor(color.Getwhite)

StartColor=Color.Make

StartColor.SetRgbList({220,220,255})
theSymbolListT.RampColors(startColor,Color.GEtMagenta)
theSymbolListT.Add(theNullSymbol)

gthmT.UpdateLegend

'set name for theme

gthmT.SetName("Rainfall map at'"++T)

"add Grid theme to the View

theview.addtheme(gthmT)

'setorder TOC

theThemeList=theView.GetThemes

'thefirst theme become the last
theThemeList.Shuffle(theThemeList.Get(0),(theThemeList.Count))
'make the last theme active
theThemeList.Get(theThemeList.count-1)
theThemeT=theview.FindTheme("Rainfall map at"++T)
theThemeT.SetVisible(true)

'add text

myGraphicSet=theThemeT.GetGraphics
pt=Point.Make(679000,1501000)
myText=GraphicText.Make("Rainfall map at"++T,pt)
theView.GetGraphics. Add(myText)
myGraphicSet.Add(myText)

mygraphicSet. Add(myText)
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myText.GetSymbol.SetFont(Font.MakeStandard#FONT_TIMEBI))
myText.GetSymbol.SetSize(12)
myText.GetSymbol.SetColor(Color.GetBlack)
myGraphicSet.SetVisible(true)

end

END

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

theTheme 1=theView.FindTheme("Rainstation.shp")
theFTabl=theThemel.GetFTab
theFTab1.GetSelection.ClearAll
theThemel.GetFTab.UpdateSelection
Msgbox.Info("The interpolation is finished","Finish")
theView.InvalidateTOC(nil)

theView.GetDisplay.Invalidate(true)
1 o a °
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theProject=av.GetProject

theView = av.GetActiveDoc

themeList = theView.getthemes

if (nil = themeList) then exit end

if (themeList.count <2) then
msgbox.error("Need at least 2 themes in the View","Error")
exit

end

tGrid=theView.GetActiveThemes.Get(0)

theGrid=tGrid.GetGrid

makk INTERSECT GRID THEME AND POLYGON THEME ****



'Choose the polygon theme
polylist = list.make
for each atheme in themelist
if (atheme.canselect=true) then
if (atheme.getftab.findfield("Shape").gettype = #FIELD_SHAPEPOLY) then
polylist.add(atheme)
end
else
end
end
thePolytheme = MsgBox.ChoiceAsString(polylist,"Which polygon theme is the clipping
theme","Clipping theme")
if (thePolytheme=Nil) then exit end
'Get bounds of clipping area as a rectangle
thePolyThmExtent = thePolyTheme.getselectedextent
if (thePolyThmExtent .ISEmpty) then thePolyThmExtent = thePolyTheme.ReturnExtent end
'Get parameters for the new grid
theFtab = thePolyTheme.GetFTab
theProj = theView.GetProjection
theCell = theGrid.GetCellSize
theExtent = theGrid.GetExtent
ae = theView.GetExtension(AnalysisEnvironment)
ae.SetExtent(#ANALYSISENV_VALUE, thePolyThmExtent)

ae.SetCellSize(#ANALYSISENV_VALUE, theCell)

' Activate the settings for the analysis envirnonment as returned by the above 3 lines of code.

ae.Activate

' the actual extraction occurs here

tempGrid = Grid.MakeFromFtab(theFtab,theProj,nil, {theCell,theExtent})
newGrid = (tempGrid.IsNull).Con (tempGrid, theGrid)

' rename data set

aFN = av.GetProject. GetWorkDir.MakeTmp("gext", "")
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newGrid.Rename(aFN)

' check if output is ok

if (newGrid.HasError) then return NIL end
' create a theme

gridThm = theme.make(newGrid.GetSrcName)

'create appropriate legend for theme

theLegendT=gridThm.GetLegend

theLegendT.interval(gridThm,"Value",37)

theLegendT.DisplayNodataClass(False)

theClassListT=theLegendT.GetClassifications

theSymbolListT=thelegend T.GetSymbols

theLegendT.SetClassInfo(0, {"< 5","< 5",theSymbolListT.Get(0),0.0000,4.9999})
theLegendT.SetClassInfo(1,{"5-10","5-10",theSymbolListT.Get(1),5.0000,9.9999})
theLegendT.SetClassInfo(2,{"10-15","10-15",theSymbolListT.Get(2),10.0000,14.9999})
theLegendT.SetClassInfo(3,{"15-20","15-20",theSymbolListT.Get(3),15.0000,19.9999})
theLegendT.SetClassInfo(4,{"20-25","20-25",theSymbolListT.Get(4),20.0000,24.9999} )
theLegendT.SetClassInfo(5,{"25-30","25-30",theSymbolListT.Get(5),25.0000,29.9999})
theLegendT.SetClassInfo(6,{"30-35","30-35",theSymbolListT.Get(6),30.0000,34.9999})
theLegendT.SetClassInfo(7,{"35-40","35-40",theSymbolListT.Get(7),35.0000,39.9999})
theLegendT.SetClassInfo(8,{"40-45","40-45",theSymbolListT.Get(8),40.0000,44.9999})
theLegendT.SetClassInfo(9, {'45-50","45-50";theSymbolListT-Get(9),45.0000,49.9999} )
theLegendT.SetClassInfo(10,{"50-55","50-55",theSymbolListT.Get(10),50.0000,54.9999})
theLegendT.SetClassInfo(11,{"55-60","55-60",theSymbolListT.Get(11),55.0000,59.9999})
theLegendT.SetClassInfo(12,{"60-65","60-65",theSymbolListT.Get(12),60.0000,64.9999})
theLegendT.SetClassInfo(13,{"65-70","65-70",theSymbolListT.Get(13),65.0000,69.9999})
theLegendT.SetClassInfo(14,{"70-75","70-75",theSymbolListT.Get(14),70.0000,74.9999})
theLegendT.SetClassInfo(15,{"75-80","75-80",theSymbolListT.Get(15),75.0000,79.9999})
theLegendT.SetClassInfo(16,{"80-85","80-85",theSymbolListT.Get(16),80.0000,84.9999})
theLegendT.SetClassInfo(17,{"85-90","85-90",theSymbolListT.Get(17),85.0000,89.9999})

theLegendT.SetClassInfo(18,{"90-95","90-95",theSymbolListT.Get(18),90.0000,94.9999})
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theLegendT.SetClassInfo(19,{"95-100","95-100",theSymbolListT.Get(19),95.0000,99.9999})
theLegendT.SetClassInfo(20,{"100-105","100-105",theSymbolListT.Get(20),100.0000,104.9999})
theLegendT.SetClassInfo(21,{"105-110","105-110",theSymbolListT.Get(21),105.0000,109.9999})
theLegendT.SetClassInfo(22,{"110-115","110-115",theSymbolListT.Get(22),110.0000,114.9999})
theLegendT.SetClassInfo(23,{"115-120","115-120",theSymbolListT.Get(23),115.0000,119.9999})
theLegendT.SetClassInfo(24,{"120-125","120-125",theSymbolListT.Get(24),120.0000,124.9999})
theLegendT.SetClassInfo(25,{"125-130","125-130",theSymbolListT.Get(25),125.0000,129.9999})
theLegendT.SetClassInfo(26,{"130-135","130-135",theSymbolListT.Get(26),130.0000,134.9999})
theLegendT.SetClassInfo(27,{"135-140","135-140",theSymbolListT.Get(27),135.0000,139.9999})
theLegendT.SetClassInfo(28,{"140-145","140-145",theSymbolListT.Get(28),140.0000,144.9999})
theLegendT.SetClassInfo(29,{"145-150","145-150",theSymbolListT.Get(29),145.0000,149.9999})
theLegendT.SetClassInfo(30,{"150-155","150-155",theSymbolListT.Get(29),150.0000,154.9999})
theLegendT.SetClassInfo(31,{"155-160","155-160",theSymbolListT.Get(29),155.0000,159.9999})
theLegendT.SetClassInfo(32,{"160-165","160-165",theSymbolListT.Get(29),160.0000,164.9999})
theLegendT.SetClassInfo(33,{"165-170","165-170",theSymbolListT.Get(29),165.0000,169.9999})
theLegendT.SetClassInfo(34,{"170-175","170-175",theSymbolListT.Get(29),170.0000,174.9999})
theLegendT.SetClassInfo(35,{"175-180","175-180",theSymbolListT.Get(29),175.0000,179.9999})
theLegendT.SetClassInfo(36,{"> 180","> 180",theSymbolListT.Get(6),180.0000,200.0000} )
theNullSymbol=theSymbolListT.Get(theSymbolListT.Count-1)
theSymbolListT.Remove(theSymbolListT.Count-1)

thenullsymbol.SetColor(color.GetWhite)

StartColor=Color.-Make

StartColor.SetRgbList({220,220,255})
theSymbolListT.RampColors(startColor,Color.GetMagenta)

theSymbolListT.Add(theNullSymbol)

gridThm.UpdateLegend

' set name of theme
gridThm.SetName("Acc "+tGrid.GetName)
"add theme to the specifiedView

theView.addTheme(gridThm)
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aGt=theView.FindTheme("Acc "+tGrid.GetName)

aGt.SetVisible(true)

#**k* CALCULATE TABLE OF RAINFALL MAP ****
'find the maximum value

TheGridM = aGt.GetGrid

MxStatsX = theGridM.GetStatistics

mx = MxStatsX.Get(1)
' Resets the analysis environment to the maximum of inputs (i.e. the default)
aRect = Nil
ae = theView.GetExtension(AnalysisEnvironment)
ae.SetExtent(#ANALYSISENV_MAXOF, aRect)
ae.SetCellSize(#ANALYSISENV MAXOF, aRect)
theGrid=gridThm.GetGrid
theLegend=gridThm.GetLegend
theFldName=theLegend.GetFieldNames.Get(theLegend.GetFieldNames.Count-1)
aClassList=theLegend.GetClassifications
theClassList=aClassList.DeepClone
count=1
for each c in theClassList
c.SetLabel(count.AsString)
count=count+1
end
theReclsGrid=theGrid:ReclassByClassList(theFldName;theClassList, FALSE)
' set name of data set
reclassFN = av.GetProject. GetWorkDir.Make Tmp("rclss", "")
theReclsGrid.Rename(reclassFN)
' check if output is ok
if (theReclsGrid.HasError) then return NIL end
' create a theme (after renaming data set)

gthm = GTheme.Make(theReclsGrid)



' set name for theme
gthm.SetName("Table of" ++ gridThm.GetName)
" add theme to the View

theView.AddTheme(gthm)

xxk CACULATE VOLUME OF RAINFALL **%*%*
gt=theView.FindTheme("Table of" ++ gridThm.GetName)
theVTab=gt.GetVTab
theVtab.GetSelection.ClearAll
theSelection = theVtab.GetSelection
qurFld = theVtab.FindField("Value")
for each rec in theVtab
aValue = theVtab.ReturnValue(qurFld,rec)
if (aValue>1) then
theSelection.Set(rec)
end
end
n=0
for each rec in theVtab.GetSelection
aValue = theVtab.ReturnValue(qurFld,rec)
aValuel=aValue - n
if(aValuel= aValue ) then
n=aValuel
else
if(aValuel=1) then
n=aValue
else
theSelection.Clear(rec)
end
end

end
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theVTab.Refresh
strTitle = "Calculate volume of rainfall"
isEditing = theVTab.IsBeingEditedWithRecovery
if (isEditing.Not) then
applyNow = theVTab.StartEditingWithRecovery
else
applyNow = TRUE
end
if (not applyNow) then
msgBox.Info("The table is not editable so the calculation will not be performed.", strTitle)
exit
else
theVTab.BeginTransaction
beganTransaction = true
end
'Creat fields : Isohyet,Average Rainfall, Area,Accumulated Area,Volume,
'Accumulated Volume and EUD(Equivalent Uniform Depth)
strField1 = "Isohyet"
strField2 = "AveRainfall"
strField3 = "Area"
strField4 = "AccArea"
strField5 = "Volume"
strField6 = "AccVolume"
strField7,="EUD"
theField] = theVTab.FindField(strFieldl)
theField2 = theVTab.FindField(strField2)
theField3 = theVTab.FindField(strField3)
theField4 = theVTab.FindField(strField4)
theField5 = theVTab.FindField(strField5)
theField6 = theVTab.FindField(strField6)

theField7 = theVTab.FindField(strField7)
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if((theField1 = NIL)and(theField2=Nil)and(theField3=Nil)
and(theField4=Nil)and(theField5=Nil)and(theField6=Nil)and(theField7=Nil)) then
theField] = Field.Make(strField1, #FIELD_ DECIMAL, 16, 2)
theField2 = Field.Make(strField2, #FIELD DECIMAL, 16, 2)
theField3 = Field.Make(strField3, #FIELD_ DECIMAL, 16, 2)
theField4 = Field.Make(strField4, #FIELD DECIMAL, 16, 2)
theField5 = Field.Make(strField5, #FIELD. DECIMAL, 16, 2)
theField6 = Field.Make(strField6, #FIELD DECIMAL, 16, 2)
theField7 = Field.Make(strField7, #FIELD DECIMAL, 16, 2)
if ((theField1 <> NIL)and(theField2<>Nil)and(theField3<>Nil)
and(theField4<>Nil)and(theField5<>Nil)and(theField6<>Nil)and(theField7<>Nil)) then
theVTab.AddFields({theField1,theField2,theField3,theField4,theField5,theField6,theField7})
theField1.SetAlias(strField1)
theField2.SetAlias(strField2)
theField3.SetAlias(strField3)
theField4.SetAlias(strField4)
theField5.SetAlias(strFields)
theField6.SetAlias(strField6)
theField7.SetAlias(strField7)
else
exit
end
end
'Calculate value of interval
IsF1d = theVTab.FindField("Isohyet")
for each rec in theVTab.GetSelection
IV = theVtab.ReturnValue(qurFld,rec)
IVal=(IV-1)*5
theVTab.SetValue(IsFld,rec,IVal)
end

'Caculate Everage Value
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ValFld=theVTab.FindField("Value")
AveRainfallFld=theVTab.FindField("AveRainfall")
n=1
for each rec in theVtab.GetSelection
vt = theVTab.ReturnValue(ValFld,rec)
tMax = vt
end
for each rec in theVtab.GetSelection
v1 = theVTab.ReturnValue(ValFld,rec)
v2 = ((v1*5)+((v1-1)*5))/2
theVTab.SetValue(AveRainfallFld,rec,v2)
if(vl = tMax) then
v3=mx-v2
if(v3<5) then
v2 = ((mx)+((v1-1)*5))/2
theVTab.SetValue(AveRainfallFld rec,v2)
end
end
end
'calculate area of each intervals
AreaFld=theVtab.FindField("Area")
AreaCalc = "[Count] *10000"
if (theVTab.Calculate(AreaCalc,AreaFld).not) then
exit
end
'calculate accumulate area of each intervals
AreaFld=theVTab.FindField("Area")
AccAreaFld=theVTab.FindField("AccArea")
for each rec in theVTab.GetSelection
sum=0

for each rec in theVTab.GetSelection



val=theVTab.ReturnValue(AreaFld,rec)
sum=sum-+val
end
theVTab.SetValue(AccAreaFld,rec,sum)
theVTab.GetSelection.Clear(rec)

end

theVtab.GetSelection.ClearAll

'calculate volume of rainfall

VolumeFld=theVtab.FindField("Volume")

for each rec in theVtab

aAveVal=theVtab.ReturnValue(AveRainfallF1d,rec)

aArea =theVtab.ReturnValue(AreaFld,rec)
aVol=(aAveVal*aArea)/1000
theVTab.SetValue(VolumeFld,rec,aVol)
end
for each rec in theVtab
aValue = theVtab.ReturnValue(AreaFld,rec)
if (aValue>0) then
theSelection.Set(rec)
end
end
theVTab.Refresh
'sums the volume
VolFld=theVTab.FindField("Volume!)
AccVolFld=theVTab.FindField("AccVolume")
for each rec in theVTab.GetSelection
sum=0
for each rec in theVTab.GetSelection
val=theVTab.ReturnValue(VolFld,rec)
sum=sum-+val

end
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theVTab.SetValue(AccVolFld,rec,sum)
theVTab.GetSelection.Clear(rec)
end

theVtab.GetSelection.ClearAll

'calculate Mean Areal Rainfall or Equivalent Uniform Depth (EUD)

EUDfld=theVtab.FindField("EUD")

for each rec in theVtab
aEUDVal=theVtab.ReturnValue(AccVolFld,rec)
aAccArea =theVtab.ReturnValue(AccAreaFld,rec)
aEUD=(aEUDVal/aAccArea)*1000
theVTab.SetValue(EUDfld,rec,aEUD)

end

'present map properties
for each rec in theVtab
aValue = theVtab.ReturnValue(qurFld,rec)
if (aValue>1) then
theSelection.Set(rec)
end
end
n=0
for each rec in theVtab.GetSelection
aValue = theVtab.ReturnValue(qurFld,rec)
aValuel=aValue -n
if(aValuel= aValue ) then
EUD1=theVTab.ReturnValue(EUDfld,rec)
Areal=theVTab.ReturnValue(AccAreaFld,rec)
Volumel= theVTab.ReturnValue(AccVolFld,rec)
n=aValuel
end

end

185



theVTab.GetSelection.ClearAll
sTitle = "Report"
MsgBox.Report(
"Mean Areal Rainfall (mm) ="+ EUD1.AsString + NL +
"Enclosed Area (sq.m) ="+ Areal.AsString + NL +
"Volume (cu.m) ="+ Volumel.AsString,

sTitle ++ "for" ++ tGrid.GetName)

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

isGood = true

if (beganTransaction) then
theVTab.EndTransaction

end

if (isGood and isEditing.Not) then
theVTab.StopEditingWithRecovery(true)

end

theView.Invalidate
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