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APPENDIX 1. CREATE PRECIPITATION FILE

import arcpy
import datetime

from arcpy import env
env.workspace = "C:/xampp/htdocs/FloodSite/Data/Precipitations.gdb"


for num in range(-62, 165):
    Date = datetime.date.today() + datetime.timedelta(days=num)
    Field_name_prec = 'Prec_' + str(Date)
    Field_name_acum = 'Acum_' + str(Date)
    Field_name_temp = 'Temp_' + str(Date)
    arcpy.AddField_management("Precip", str(Field_name_prec), 
    'FLOAT', "", "", "", "", 'NULLABLE', "NON_REQUIRED", "")
    arcpy.AddField_management("Precip", str(Field_name_acum), 
    'FLOAT', "", "", "", "", 'NULLABLE', "NON_REQUIRED", "")
    arcpy.AddField_management("Precip", str(Field_name_temp), 
    'FLOAT', "", "", "", "", 'NULLABLE', "NON_REQUIRED", "")
    text = "added column :"
    print(text + Field_name_prec, Field_name_acum, Field_name_temp)































APPENDIX 2. POPULATE PRECIPITATION FILE

from forecastiopy import *
import datetime
import arcpy
from arcpy import env

env.workspace = "C:/xampp/htdocs/FloodSite/Data/Precipitations.gdb"
fc = "Precipitations"


#ForecastIO API Key
api_key = "9c41d27bfec1f58b70f7b0ed03cfffd5"

#Create a list with the name of the fields required for the search cursor
fields = ['OBJECTID', 'LAT', 'LONG']
for days in range(0, 7):
    d = datetime.date.today() + datetime.timedelta(days)
    datePrec = "Prec_" + str(d)
    dateAcum = "Acum_" + str(d)
    dateTemp = "Temp_" + str(d)
    fields.append(datePrec.replace("-", "_"))
    fields.append(dateAcum.replace("-", "_"))
    fields.append(dateTemp.replace("-", "_"))

#Search Cursor loop
with arcpy.da.UpdateCursor(fc, fields) as cursor:
    for row in cursor:
        #Retrieve coordinates for forecast API call
        lat = row[1]
        long = row[2]
        #Forecast API call
        fio = ForecastIO.ForecastIO(api_key,
                            units=ForecastIO.ForecastIO.UNITS_SI,
                            lang=ForecastIO.ForecastIO.LANG_ENGLISH,
                            latitude=lat, longitude=long)
        #Check if forecast object has daily data
        if fio.has_daily() is True:
            daily = FIODaily.FIODaily(fio)
            try:
                #Check precipitation type and place data acordingly for each day
                    row[3] = daily.day_1_precipIntensity
                    cursor.updateRow(row)
                    row[4] = 0
                    cursor.updateRow(row)
                    row[5] = (int(daily.day_1_temperatureMin)+int(daily.day_1_temperatureMax))/2
                    cursor.updateRow(row)
            except:
                row[3] = 0
                cursor.updateRow(row)
                row[4] = 0
                cursor.updateRow(row)
                row[5] = (int(daily.day_1_temperatureMin)+int(daily.day_1_temperatureMax))/2
                cursor.updateRow(row)
                pass
            try:
                    row[6] = daily.day_2_precipIntensity
                    cursor.updateRow(row)
                    row[7] = 0
                    cursor.updateRow(row)
                    row[8] = (int(daily.day_2_temperatureMin)+int(daily.day_2_temperatureMax))/2
                    cursor.updateRow(row)
            #Exception in case the forecast object has no data for the day
            except:
                row[6] = 0
                cursor.updateRow(row)
                row[7] = 0
                cursor.updateRow(row)
                row[8] = (int(daily.day_2_temperatureMin)+int(daily.day_2_temperatureMax))/2
                cursor.updateRow(row)
                pass
            try:
                    row[9] = daily.day_3_precipIntensity
                    cursor.updateRow(row)
                    row[10] = 0
                    cursor.updateRow(row)
                    row[11] = (int(daily.day_3_temperatureMin)+int(daily.day_3_temperatureMax))/2
                    cursor.updateRow(row)
            except:
                row[9] = 0
                cursor.updateRow(row)
                row[10] = 0
                cursor.updateRow(row)
                row[11] = (int(daily.day_3_temperatureMin)+int(daily.day_3_temperatureMax))/2
                cursor.updateRow(row)
                pass
            try:
                    row[12] = daily.day_4_precipIntensity
                    cursor.updateRow(row)
                    row[13] = 0
                    cursor.updateRow(row)
                    row[14] = (int(daily.day_4_temperatureMin)+int(daily.day_4_temperatureMax))/2
                    cursor.updateRow(row)
            except:
                row[12] = 0
                cursor.updateRow(row)
                row[13] = 0
                cursor.updateRow(row)
                row[14] = (int(daily.day_4_temperatureMin)+int(daily.day_4_temperatureMax))/2
                cursor.updateRow(row)
                pass
            try:
                    row[15] = daily.day_5_precipIntensity
                    cursor.updateRow(row)
                    row[16] = 0
                    cursor.updateRow(row)
                    row[17] = (int(daily.day_5_temperatureMin)+int(daily.day_5_temperatureMax))/2
                    cursor.updateRow(row)
            except:
                row[15] = 0
                cursor.updateRow(row)
                row[16] = 0
                cursor.updateRow(row)
                row[17] = (int(daily.day_5_temperatureMin)+int(daily.day_5_temperatureMax))/2
                cursor.updateRow(row)
                pass
            try:
                    row[18] = daily.day_6_precipIntensity
                    cursor.updateRow(row)
                    row[19] = 0
                    cursor.updateRow(row)
                    row[20] = (int(daily.day_6_temperatureMin)+int(daily.day_6_temperatureMax))/2
                    cursor.updateRow(row)
            except:
                row[18] = 0
                cursor.updateRow(row)
                row[19] = 0
                cursor.updateRow(row)
                row[20] = (int(daily.day_6_temperatureMin)+int(daily.day_6_temperatureMax))/2
                cursor.updateRow(row)
                pass
            try:
                    row[21] = daily.day_7_precipIntensity
                    cursor.updateRow(row)
                    row[22] = 0
                    cursor.updateRow(row)
                    row[23] = (int(daily.day_7_temperatureMin)+int(daily.day_7_temperatureMax))/2
                    cursor.updateRow(row)
            except:
                row[21] = 0
                cursor.updateRow(row)
                row[22] = 0
                cursor.updateRow(row)
                row[23] = (int(daily.day_7_temperatureMin)+int(daily.day_7_temperatureMax))/2
                cursor.updateRow(row)
                pass










APPENDIX 3. CREATING PRECIPITATION, TEMPERATURE AND SNOW ACCUMULATION RASTER


import arcpy
import datetime
arcpy.env.overwriteOutput = True
arcpy.CheckOutExtension("GeoStats")
arcpy.env.workspace = "C:/xampp/htdocs/FloodSite/Data/Precipitations.gdb"
arcpy.env.mask = "C:/xampp/htdocs/FloodSite/Data/Precipitations.gdb/Basin_Boundary"
arcpy.env.snapRaster = "C:/xampp/htdocs/FloodSite/Data/Precipitations.gdb/Boundary"
Precip = "C:/xampp/htdocs/FloodSite/Data/Precipitations.gdb/Precipitations"

for num in range(0,7):
    Date = datetime.date.today() + datetime.timedelta(days=num)
    date = str(Date)
    Field_name_prec = 'Prec_' + date.replace("-", "_")
    Field_name_acum = 'Acum_' + date.replace("-", "_")
    Field_name_temp = 'Temp_' + date.replace("-", "_")
    arcpy.IDW_ga(Precip, str(Field_name_prec), "","C:/xampp/htdocs/FloodSite/Data/Rasters/Precip/"
                 + str(Field_name_prec) + ".tif", 100, 2,
                 arcpy.SearchNeighborhoodStandard(30000, 30000, 0, 15, 10, 'ONE_SECTOR'), )
    arcpy.IDW_ga(Precip, str(Field_name_acum), "","C:/xampp/htdocs/FloodSite/Data/Rasters/Snow/"
                 + str(Field_name_acum) + ".tif", 100, 2,
                 arcpy.SearchNeighborhoodStandard(30000, 30000, 0, 15, 10, 'ONE_SECTOR'), )
    arcpy.IDW_ga(Precip, str(Field_name_temp), "", "C:/xampp/htdocs/FloodSite/Data/Rasters/Temp/"
                 + str(Field_name_temp) + ".tif", 100, 2,
                 arcpy.SearchNeighborhoodStandard(30000, 30000, 0, 15, 10, 'ONE_SECTOR'), )
    arcpy.CopyRaster_management("C:/xampp/htdocs/FloodSite/Data/Rasters/Temp/"
                                + str(Field_name_temp) + ".tif",
                                "C:/xampp/htdocs/FloodSite/Data/Rasters/Website/Temperature_day"
                                + str(num) + ".tif", "onebit_to_eightbit")
    arcpy.CopyRaster_management("C:/xampp/htdocs/FloodSite/Data/Rasters/Precip/"
                                + str(Field_name_prec) + ".tif",
                                "C:/xampp/htdocs/FloodSite/Data/Rasters/Website/Precipitations_day"
                                + str(num) + ".tif", "onebit_to_eightbit")
    print(date+" has been processed")








APPENDIX 4. CALCULATE RUNOFF VALUES FROM PRECIPITATION

import arcpy
import datetime
from arcpy.sa import *
arcpy.env.overwriteOutput = True
arcpy.CheckOutExtension("Spatial")
arcpy.env.workspace = "C:/xampp/htdocs/FloodSite/Data/Precipitations.gdb"

for num in range(0,7):
    Date = datetime.date.today() + datetime.timedelta(days=num)
    date = str(Date)
    Field_name_prec = 'Prec_' + date.replace("-", "_")
    Prec = "C:/xampp/htdocs/FloodSite/Data/Rasters/Precip/" + str(Field_name_prec) + ".tif"
    S = Raster("S005")
    P = Raster(Prec)
    Q = pow(P - (0.05 * S), 2)/(P + (0.95*S))
    Qfinal = Con((P<0.05*S),0, Q)
    Qfinal.save("C:/xampp/htdocs/FloodSite/Data/Rasters/Q05/Q_" + date.replace("-", "_") + ".tif")
    print("Q calculated")




























APPENDIX 5. CALCULATE FLOW ACCUMMULATION


import arcpy
import datetime
from arcpy import env
arcpy.env.overwriteOutput = True
arcpy.CheckOutExtension("Spatial")
env.workspace = "C:/xampp/htdocs/FloodSite/Data/Precipitations.gdb"

for num in range(-11,7):
    Date = datetime.date.today() + datetime.timedelta(num)
    date = str(Date)
    Q = 'Q_' + date.replace("-", "_")
    RainQ = "C:/xampp/htdocs/FloodSite/Data/Rasters/Q05/" + str(Q) + ".tif"
    SnowMelt = "C:/xampp/htdocs/FloodSite/Data/Rasters/SnowMelt/DayDegree_Snowmelt_" \
               + date.replace("-", "_") + ".tif"
    RainOnSnow = "C:/xampp/htdocs/FloodSite/Data/Rasters/SnowMelt/SnowOnRain_melt_" \
                 + date.replace("-", "_") + ".tif"
    arcpy.Plus_3d(SnowMelt, RainOnSnow, "TotalSnowMelt")
    arcpy.Plus_3d(RainQ,"TotalSnowMelt","C:/xampp/htdocs/FloodSite/Data/Rasters/TotalQ/TotalQ_"
                  + date.replace("-", "_") + ".tif")
    inFlowDirRaster = "C:/xampp/htdocs/FloodSite/Data/Precipitations.gdb/FlowDir2100m"
    # Execute FlowDirection
    outFlowAccumulation = arcpy.sa.FlowAccumulation(inFlowDirRaster,
                                                    "C:/xampp/htdocs/FloodSite/Data/Rasters/TotalQ/TotalQ_"
                                                    + date.replace("-", "_") + ".tif", "FLOAT")
    #  Save the output
    outFlowAccumulation.save("C:/xampp/htdocs/FloodSite/Data/Flow_accum_rain05.gdb/FlowAcum_Rain_"
                             + date.replace("-", "_"))
    print(date + " was processed")














APPENDIX 6. SNOMELT 

import arcpy
import datetime
from arcpy.sa import *
arcpy.env.overwriteOutput = True
arcpy.CheckOutExtension("GeoStats")
arcpy.CheckOutExtension("Spatial")
arcpy.env.workspace = "C:/xampp/htdocs/FloodSite/Data/Precipitations.gdb"
arcpy.env.mask = "C:/xampp/htdocs/FloodSite/Data/Precipitations.gdb/Basin_Boundary"
arcpy.env.snapRaster = "C:/xampp/htdocs/FloodSite/Data/Precipitations.gdb/Boundary"

#Calculate coefficient for day degree method
Days = datetime.date(2016, 6, 1) - datetime.date(2016, 4, 1)
Days = int(Days.days)
Melt_forest = 3.7 - 1.85
Melt_open = 7.4 - 3.7
Rate_forest = Melt_forest / Days
Rate_open = Melt_open / Days

for num in range(0,-7):
    #Create date variable and get names for files used
    Date = datetime.date.today() + datetime.timedelta(days=num)
    date = str(Date)
    Field_name_acum = 'Acum_' + date.replace("-", "_")
    Field_name_temp = 'Temp_' + date.replace("-", "_")
    Field_name_prec = 'Prec_' + date.replace("-", "_")
    Snow = "C:/xampp/htdocs/FloodSite/Data/Rasters/Snow/" + str(Field_name_acum) + ".tif"
    Temp = "C:/xampp/htdocs/FloodSite/Data/Rasters/Temp/" + str(Field_name_temp) + ".tif"
    Prec = "C:/xampp/htdocs/FloodSite/Data/Rasters/Precip/" + str(Field_name_prec) + ".tif"
    #Calculate new total snow value
    TotalSnow = "Tot_Snow_Today"
    arcpy.CalculateStatistics_management("Tot_Snow_Today")
    arcpy.Plus_3d("Tot_Snow_Today",Raster(Snow),"NewSnow")
    arcpy.CalculateStatistics_management("NewSnow")
    #Rain on snow melting
    Rainonsnow_melt = Raster(Prec) * Raster(Temp) * 0.007
    RainOnSnow_melt = Con(Rainonsnow_melt > 0, Rainonsnow_melt, 0)
    RainOnSnow_melt.save("RainOnSnow_melt")
    arcpy.CalculateStatistics_management("RainOnSnow_melt")
    arcpy.Minus_3d("NewSnow",  "RainOnSnow_melt", "Snow_Diff")
    SnowDiff_neg = Con(Raster("Snow_Diff") > 0, "Snow_Diff",0)
    SnowDiff_neg.save("SnowDiff_neg")
    arcpy.Minus_3d("NewSnow",  "SnowDiff_neg",
                   "C:/xampp/htdocs/FloodSite/Data/Rasters/SnowMelt/SnowOnRain_melt_"
                   + date.replace("-", "_") + ".tif" )
    arcpy.Minus_3d("NewSnow", 'C:/xampp/htdocs/FloodSite/Data/Rasters/SnowMelt/SnowOnRain_melt_'
                   + date.replace("-", "_") + ".tif",
                   "Tot_Snow_Today")
    # DayDegree Snowmelt
    Number_of_days = Date - datetime.date(2016, 4, 1)
    days = str(Number_of_days)
    Coefficient_open = int((days[:2])) * Rate_open
    Coefficient_forest = int((days[:2])) * Rate_forest
    Coefficient_layer = Con("CN005" == 25, Coefficient_forest, Coefficient_open)
    Day_degree_snowmelt = Times(Coefficient_layer, Temp)
    SnowMelt = Con(Day_degree_snowmelt > 0, Day_degree_snowmelt, 0)
    SnowMelt.save("DayDegree_Snowmelt")
    arcpy.Minus_3d("Tot_Snow_Today", "DayDegree_Snowmelt", "Snow_Diff")
    DD_Diff = Con(Raster("Snow_Diff") > 0, "Snow_Diff", 0)
    DD_Diff.save("DD_Diff")
    arcpy.Minus_3d("Tot_Snow_Today", "DD_Diff",
                   "C:/xampp/htdocs/FloodSite/Data/Rasters/SnowMelt/DayDegree_Snowmelt_"
                   + date.replace("-", "_") + ".tif")
    arcpy.Minus_3d("Tot_Snow_Today",
                   "C:/xampp/htdocs/FloodSite/Data/Rasters/SnowMelt/DayDegree_Snowmelt_"
                   + date.replace("-", "_") + ".tif",
                   "C:/xampp/htdocs/FloodSite/Data/Rasters/Tot_Snow_Today.tif")
    DD_Diff = Con("Snow_Diff" > 0, "Snow_Diff", 0)
    arcpy.CopyRaster_management("C:/xampp/htdocs/FloodSite/Data/Rasters/Tot_Snow_Today.tif",
                                "Tot_Snow_Today")
    print(date + " snowmelt has been processed")




























APPENDIX 7. RACA SCRIPT

import arcpy
import datetime
from arcpy import env
from arcpy.sa import *
arcpy.env.overwriteOutput = True
arcpy.CheckOutExtension("Spatial")
import numpy as np
import itertools

#Set envionment settings and load DEM and FlowDirection rasters
env.workspace = "C:/xampp/htdocs/FloodSite/Data/Precipitations.gdb"
inDEM = "C:/xampp/htdocs/FloodSite/Data/Precipitations.gdb/DEM_Siret_MM"
flowdir = "C:/xampp/htdocs/FloodSite/Data/Precipitations.gdb/FlowDir_Cut"

#Load rasters as numpy arrays
DEM = arcpy.RasterToNumPyArray(inDEM)
FlowDir = arcpy.RasterToNumPyArray(flowdir)

for num in range(-133,7 ):
    #Set environment and date variables to import DEM and Runnoff rasters
    current_date = datetime.date.today() + datetime.timedelta(days=num)
    date = str(current_date)
    # Prepare files for RACA
    # Cut the flow accumulation and Runoff rasters
    arcpy.Clip_management("C:/xampp/htdocs/FloodSite/Data/Flow_accum_rain05.gdb/FlowAcum_Rain_"
                          + date.replace("-", "_"), "5649300 2638400 5706700 2675800",
                          "Flow_clip", "AOI_Big_polygon", "-3.402823e+038",
                          "ClippingGeometry", "MAINTAIN_EXTENT")
    arcpy.Clip_management("C:/xampp/htdocs/FloodSite/Data/Rasters/TotalQ/TotalQ_"
                          + date.replace("-", "_") + ".tif", "5649300 2638400 5706700 2675800",
                          "Q_clip", "AOI_Small_polygon", "-3.402823e+038",
                          "ClippingGeometry", "MAINTAIN_EXTENT")
    RACA_raster = Con(Raster("Conditional") > 1, Raster("Q_clip"), Raster("Flow_clip"))
    RACA_raster.save("C:/xampp/htdocs/FloodSite/Data/Rasters/RACA/RACA_"
                     + date.replace("-", "_") + ".tif")
    inRaster = "C:/xampp/htdocs/FloodSite/Data/Rasters/RACA/RACA_" \
               + date.replace("-", "_") + ".tif"
    # Retrieve raster properties for later export
    dsc = arcpy.Describe(inRaster)
    sr = dsc.SpatialReference
    ext = dsc.Extent
    ll = arcpy.Point(ext.XMin, ext.YMin)

    # Import Accumulation raster as numpy array
    Accumulation = arcpy.RasterToNumPyArray(inRaster)

    # Create WaterLevel change Array
    [rows, cols] = Accumulation.shape
    N_water_level = np.zeros((rows, cols), np.float)
    # Cellular Automata iterations loop
    for _ in itertools.repeat(None, 500):
        for [i, j], flow in np.ndenumerate(FlowDir):
            try:
                if flow == 32:
                    Water_Flow = ((DEM[i, j] + Accumulation[i, j]) -
                                  (DEM[i - 1, j - 1] + Accumulation[i - 1, j - 1])) / 2
                    if Water_Flow < Accumulation[i, j]:
                        N_water_level[i, j] = Accumulation[i, j] - Water_Flow
                        N_water_level[i - 1, j - 1] = Accumulation[i - 1, j - 1] + Water_Flow
                    else:
                        N_water_level[i, j] = 0
                        N_water_level[i - 1, j - 1] = Accumulation[i - 1, j - 1] + Accumulation[i, j]
                elif flow == 16:
                    Water_Flow = ((DEM[i, j] + Accumulation[i, j]) -
                                  (DEM[i, j - 1] + Accumulation[i, j - 1])) / 2
                    if Water_Flow < Accumulation[i, j]:
                        N_water_level[i, j] = Accumulation[i, j] - Water_Flow
                        N_water_level[i, j - 1] = Accumulation[i, j - 1] + Water_Flow
                    else:
                        N_water_level[i, j] = 0
                        N_water_level[i, j - 1] = Accumulation[i, j - 1] + Accumulation[i, j]
                elif flow == 8:
                    Water_Flow = ((DEM[i, j] + Accumulation[i, j]) - (
                    DEM[i + 1, j - 1] + Accumulation[i + 1, j - 1])) / 2
                    if Water_Flow < Accumulation[i, j]:
                        N_water_level[i, j] = Accumulation[i, j] - Water_Flow
                        N_water_level[i + 1, j - 1] = Accumulation[i + 1, j - 1] + Water_Flow
                    else:
                        N_water_level[i, j] = 0
                        N_water_level[i + 1, j - 1] = Accumulation[i + 1, j - 1] + Accumulation[i, j]
                elif flow == 4:
                    Water_Flow = ((DEM[i, j] + Accumulation[i, j]) - (DEM[i + 1, j] + Accumulation[i + 1, j])) / 2
                    if Water_Flow < Accumulation[i, j]:
                        N_water_level[i, j] = Accumulation[i, j] - Water_Flow
                        N_water_level[i + 1, j] = Accumulation[i + 1, j] + Water_Flow
                    else:
                        N_water_level[i, j] = 0
                        N_water_level[i + 1, j] = Accumulation[i + 1, j] + Accumulation[i, j]
                elif flow == 64:
                    Water_Flow = ((DEM[i, j] + Accumulation[i, j]) - (DEM[i - 1, j] + Accumulation[i - 1, j])) / 2
                    if Water_Flow < Accumulation[i, j]:
                        N_water_level[i, j] = Accumulation[i, j] - Water_Flow
                        N_water_level[i - 1, j] = Accumulation[i - 1, j] + Water_Flow
                    else:
                        N_water_level[i, j] = 0
                        N_water_level[i - 1, j] = Accumulation[i - 1, j] + Accumulation[i, j]
                elif flow == 128:
                    Water_Flow = ((DEM[i, j] + Accumulation[i, j]) - (
                    DEM[i - 1, j + 1] + Accumulation[i - 1, j + 1])) / 2
                    if Water_Flow < Accumulation[i, j]:
                        N_water_level[i, j] = Accumulation[i, j] - Water_Flow
                        N_water_level[i - 1, j + 1] = Accumulation[i - 1, j + 1] + Water_Flow
                    else:
                        N_water_level[i, j] = 0
                        N_water_level[i - 1, j + 1] = Accumulation[i - 1, j + 1] + Accumulation[i, j]
                elif flow == 1:
                    Water_Flow = ((DEM[i, j] + Accumulation[i, j]) - (DEM[i, j + 1] + Accumulation[i, j + 1])) / 2
                    if Water_Flow < Accumulation[i, j]:
                        N_water_level[i, j] = Accumulation[i, j] - Water_Flow
                        N_water_level[i, j + 1] = Accumulation[i, j + 1] + Water_Flow
                    else:
                        N_water_level[i, j] = 0
                        N_water_level[i, j + 1] = Accumulation[i, j + 1] + Accumulation[i, j]
                elif flow == 2:
                    Water_Flow = ((DEM[i, j] + Accumulation[i, j]) - (
                    DEM[i + 1, j + 1] + Accumulation[i + 1, j + 1])) / 2
                    if Water_Flow < Accumulation[i, j]:
                        N_water_level[i, j] = Accumulation[i, j] - Water_Flow
                        N_water_level[i + 1, j + 1] = Accumulation[i + 1, j + 1] + Water_Flow
                    else:
                        N_water_level[i, j] = 0
                        N_water_level[i + 1, j + 1] = Accumulation[i + 1, j + 1] + Accumulation[i, j]
            except IndexError:
                N_water_level[i, j] = 0
        Accumulation = N_water_level
    # Export the array back to Raster and save
    Accumulation_raster = arcpy.NumPyArrayToRaster(Accumulation, ll,
                                                   dsc.meanCellWidth, dsc.meanCellHeight)
    Accumulation_raster.save("C:/xampp/htdocs/FloodSite/Data/Rasters/RACA/RACA_"
                             + date.replace("-", "_") + ".tif")
    arcpy.CopyRaster_management("C:/xampp/htdocs/FloodSite/Data/Rasters/RACA/RACA_"
                             + date.replace("-", "_") + ".tif",
                                "C:/xampp/htdocs/FloodSite/Data/Rasters/Website/RACA_day"
                                + str(num) + ".tif", "onebit_to_eightbit")

APPENDIX 8. WEBSITE


<!DOCTYPE html>
<html lang="en">
<head>
    <meta charset="UTF-8">
    <title>Flood Simulation results</title>
    <meta name="viewport" content="width=device-width, initial-scale=1.0, maximum-scale=1.0, user-scalable=no" />
    <script src="http://code.jquery.com/jquery-2.1.1.js"></script>
    <link rel="stylesheet" href="http://code.jquery.com/mobile/1.4.5/jquery.mobile-1.4.5.min.css">
    <script type="text/javascript" src="http://code.jquery.com/mobile/1.4.5/jquery.mobile-1.4.5.min.js"></script>
    <link rel="stylesheet" href="http://cdn.leafletjs.com/leaflet-0.7/leaflet.css"/>
    <script type='text/javascript' src='http://cdn.leafletjs.com/leaflet-0.7.3/leaflet.js?2'></script>
    <style type="text/css">
        #map { min-height: 320px; height: 100%;}
        body {
            padding: 0;
            margin: 0;
        }
        html, body, {
            height: 100%;
        }
    </style>
</head>
<body>
    <div data-role="page"><div id="map" style="width:100%;height:100%;position:absolute;"></div>
        <div data-role="header" data-theme="a" div id="header" data-position="fixed" data-fullscreen="true" class="ui-content">
            <div data-role="controlgroup" div id="controlgroup" data-type="horizontal" >
                <a href="#" data-role="button" data-icon="grid" id="WToday" data-inline="true"
                   data-theme="a">Water Level Today</a>
                <a href="#" data-role="button" data-icon="grid" id="WTomorrow" data-inline="true"
                   data-theme="a">Water Level Tomorrow</a>
                <a href="#" data-role="button" data-icon="grid" id="W3" data-inline="true"
                   data-theme="a">Water Level 3 Days</a>
                <a href="#" data-role="button" data-icon="grid" id="W4" data-inline="true"
                   data-theme="a">Water Level 4 Days</a>
                <a href="#" data-role="button" data-icon="grid" id="W5" data-inline="true"
                   data-theme="a">Water Level 5 Days</a>
                <a href="#" data-role="button" data-icon="grid" id="W6" data-inline="true"
                   data-theme="a">Water Level 6 Days</a>
                <a href="#" data-role="button" data-icon="grid" id="W7" data-inline="true"
                   data-theme="a">Water Level 7 Days</a>
    <script>
        //Style for header and buttons
        $("#header").css('background','rgba(0,0,0,0)');
        $("#controlgroup").css('text-align', 'center');
        // Basemaps
        var osmLink = '<a href="http://openstreetmap.org">OpenStreetMap</a>';
        var osmUrl = 'http://{s}.tile.openstreetmap.org/{z}/{x}/{y}.png',
            osmAttrib = '&copy; ' + osmLink + ' Contributors';
        var osmMap = L.tileLayer(osmUrl, {attribution: osmAttrib});
        //Map settings
        var map = L.map('map', {
            zoomControl: false,
            layers: [osmMap]
            })
            .setView([45.62, 27.42], 12);
        //Baselayers name
        var baseLayers = {
            "OSM Mapnik": osmMap
        };
        $("#WToday").click(function(event) {
            var floodToday = L.tileLayer.wms("http://127.0.0.1:8080/geoserver/wms", {
            layers: 'Floodsite:RACA_2015_12_29',
            format:'image/png',
            version: '1.1.1',
            transparent: true
            })
        map.addLayer(floodToday);
        });
        $("#WTomorrow").click(function(event) {
            var floodToday1 = L.tileLayer.wms("http://127.0.0.1:8080/geoserver/wms", {
            layers: 'Floodsite:RACA_day1',
            format:'image/png',
            version: '1.1.1',
            transparent: true
            })
        map.addLayer(floodToday1);
        });
        $("#W3").click(function(event) {
            var floodToday2 = L.tileLayer.wms("http://127.0.0.1:8080/geoserver/wms", {
            layers: 'Floodsite:RACA_day2',
            format:'image/png',
            version: '1.1.1',
            transparent: true
            })
        map.addLayer(floodToday2);
        });
        $("#W4").click(function(event) {
            var floodToday3 = L.tileLayer.wms("http://127.0.0.1:8080/geoserver/wms", {
            layers: 'Floodsite:RACA_day3',
            format:'image/png',
            version: '1.1.1',
            transparent: true
            })
        map.addLayer(floodToday3);
        });
        $("#W5").click(function(event) {
            var floodToday4 = L.tileLayer.wms("http://127.0.0.1:8080/geoserver/wms", {
            layers: 'Floodsite:RACA_day4',
            format:'image/png',
            version: '1.1.1',
            transparent: true
            })
        map.addLayer(floodToday4);
        });
        $("#W6").click(function(event) {
            var floodToday5 = L.tileLayer.wms("http://127.0.0.1:8080/geoserver/wms", {
            layers: 'Floodsite:RACA_day5',
            format:'image/png',
            version: '1.1.1',
            transparent: true
            })
        map.addLayer(floodToday5);
        });
        $("#W7").click(function(event) {
            var floodToday6 = L.tileLayer.wms("http://127.0.0.1:8080/geoserver/wms", {
            layers: 'Floodsite:RACA_6',
            format:'image/png',
            version: '1.1.1',
            transparent: true
            })
        map.addLayer(floodToday6);
        });

    </script>
</body  >
</html>










APPENDIX 9. CURVE NUMBER AND ITS INFLUENCE ON DIRECT RUNOFF
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APPENDIX 10. RUNOFF CURVE NUMBERS FOR URBAN AREAS
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APPENDIX 11. RUNOFF CURVE NUMBERS FOR CULTIVATED AGRICULTURAL LAND
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