Flood Hazard Analysis by RRI Model

Rainfall-Runoff-Inundation (RRI) Model
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* This two-dimensional model is capable of simulating rainfall-runoff and flood inundation
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* At a grid cell in which a river channel is located, the model assumes that both slope and
river are positioned within the same grid cell.
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Sayama, T. et al.: Rainfall-Runoff-Inundation Analysis of Pakistan Flood 2010 at the Kabul River Basin,

Hydrological Sciences Journal, 57(2), pp. 298-312, 2012. 1D Kinematic (or similar) 2D Diffusive

Key Steps in RRI Modeling
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Timeline Scenario (Inundation Chart)
Col < 2ft < 4ft > 4ft .
© :_frs Flood C SLegend> (<0.3048m) (<1.2192 m) (>1.2192m) Inundation depth (m)
Colors of Safety Markers 2 oo ase
y Safety Day1 Day2 Day3 Davy4 Day5 Day6 Day7 Day8 Day9 Day10 Day11
* About 193 water-level markers (electric poles) are Ordinary flood 0.00 0.00 |0.00 0.00 0.00 0.71 090 098 |1.00 093 0.85 |0.74 (035 0.22 |0.00 0.00 |0.00 0.00 |0.00 0.00 |0.00 0.00
installed in Calumpit. (10yrs return period)
« Each electric pole is color-coded with yellow, orange, (30nght flood @ 0.00 0.00 [0.00 |0.00 |0.00 084 (1.02 1.16 [1.21 1.21 (120 |1.17 [1.14 1.08 |0.96 0.81 [0.69 0.58 |0.47 0.00 [0.22 :0.00
and red every 2 ft to provide a guide for evacuation. Purok 1 E;’;‘? :n”;”{:::d = | | =
e Each marker has a des|gnated Contac-t Persor.] to (100yrs return period) 0.00 0.00 |0.00 :0.00 |0.44 O0.93 1.12 (1.05 1.00 [0.92 :0.83
report water levels to MDRRMO (Municipal Disaster 2011
Risk Reduction and Management Office). Pedrine and Quiel 0.00 0.00 |0.00 0.00 [0.00 0.83 (1.01 1.15 [1.20 1.20 |1.19 |[1.16 [1.13 1.12 |1.15 1.16 |[1.17 1.13 |1.10 1.05 |0.99 0.87
Ordinary flood 0.00 0.00 |0.00 0.00 |0.00 0.00 |0.57 0.62 |0.63 0.61 |0.57 |0.51 |0.00 0.00 |0.00 0.00 0.00 0.00 |0.00 0.00 |0.00 0.00
(10yrs return period)
High flood 0.00 0.00 [0.00 0.00 [0.00 0.51 |0.63 0.71 [0.75 0.75 |0.75 |0.73 |0.70 0.68 |0.64 0.57 |0.50 0.43 [0.35 0.00 |0.00 0.00
Purok 2 (30yrs return period)
Extreme flood 0.00 (0.00 |0.00 0.00 0.23 0.58 |0.79 0.93 [0.97 1.01 |[1.04 |1.06 |[1.05 1.02 |0.98 :0.92 |0.84 0.74 |0.68 0.65 |0.61 0.57
(100yrs return period)
2011 _ 0.00 0.00 [0.00 0.00 [0.00 0.55 |0.67 0.75 [0.78 0.78 |0.78 |0.77 |0.75 0.74 |0.75 0.77 |0.78 0.76 [0.74 0.71 |0.69 0.64
Pedring and Quiel
The flood inundation depths calculated by RRI model at the locations of the colors of safety markers are presented in the table at 12-hr intervals daily. The colors used to
LEVEL 1 *1sa/ng tunog ng Bell o Megaphone paint the cells in the table correspond to the ones on the safety markers.
IMONITOR ANG LAGAY NG PANAHON Ordinary Flood: floods that occur quite frequently but the damage will not be very serious.

om0 cwmeeresnon-waone | Hijgh Flood: floods that occur less frequently than ordinary floods (i.e., equivalent to the Typhoon Pedring flood) but the damage is likely to be greater.

CALUMPIT POLICE STATION - 0995-142-3555 CALUMPIT RESCUE 1024 - 0923-401-4305
CAWADI - (044) 675-1453 MERALCO - 795-1445 MERALCO CREW -0917-551-6211

Extreme Flood: floods that rarely occur but the damage will be very serious.

Discussion at Barangay Certificate of Appreciation

Republic of the Philippines

Final Workshop at
IVI u n iCi p a I ity s Province of Bulacan
Municipality of Calumpit Bie d) /“
0 n Fe b 0O 1 7 ) 2 O 1 6 | J®” OFFICE OF THE MUNICIPAL MAYOR ALUME

CERTIFICATE OF APPRECIATION

presented to

./ INTERNATIONAL CENTRE FOR WATER HAZARD
= gt IEE AND RISK MANAGEMENT (ICHARM),
sl _ under the auspices of UNESCO,
_» | ELLLETLELF | PUBLIC WORKS RESEARCH INSTITUTE (PWRI), JAPAN

in grateful recognition of your efforts in conducting a research project for
flood risk assessment and pre-disaster recovery planning
within the Municipality of Calumpit which resulted to increased awareness
and preparedness of our barangays on disaster risk management.

We are truly grateful for your support and commitment.

Given this 18th day of February, 2016, coinciding with the
Workshop on Evidence-based Flood Contingency Planning
held in Luxent Hotel, Quezon City, Philippines.

.
HON. JESSIE P. DE JESUS, DMD
MUNICIPAL MAYORY
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" ICHARM International Centre for Water Hazard and Risk Management

under the auspices of UNESCO (ICHARM), Public Works Research Institute (PWRI)
International Centre for Public Works Research Institute, RRI software is downloadable free of charge from the following website:

Water Hazard and Risk Management National Research and Development
Cultural Organization _ under the auspices of UNESCO Agency, Japan http://WWW. icharm. pWFI gOJ p/resea rch/rri/rri tOp. html

United Nations
Educational, Scientific and




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 250
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 250
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


