<& HANSON

Engineering | Architecture | Planning | Allied Services

A New Era in Inundation Mapping

Using GIS to Develop
Dam Breach Modeling and Mapping
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lInundation Mapping

® How to convert
Data = lllustration

Dam Breach Model = Dam Breach Map

Floodplain Model = Flood Plain Map




Start with Hydrologic and Hydraulic
Analysis




ools of the Trade
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Total Watershed > 5,000 sq miles




Hydrography — stream network




DEM — Digital Elevation Model




Reach to be modeled extracted from Hydrography




Longest Flow Path (ArcHydro)




Reach Lengths for routing hydrographs from
distant basins




Hydrologic Soil Groups




Land Cover




D
S U CICIC C Udlc

OBJECTID Shape * FIl_Wiaters {[1] GRIDCODE | MUKEY | mywsym_ 1 TR hydgrpded | WWDRO_LC | Shape_Leng | CH
13 4 | Pobycon 94362 3508858 | 12 264776 [3073A Rozz silt loam, 0to 2 percent slopes, frecuenthy flooded B B2 EIE2E4T23| TH
2| Polygon 51456 | 3622668 | 12 261753 13102 AN fine sandy loam, 5 1o 10 percent slopes, eroded & B2 E715.200741 | 76
Sf_Pnh-u:;cn 91497 | 3622666 | 12 261678 [1348 Camdzn sit [0am, 210 5 percent siopes B 812 | 3109034444 | 78
4[Pobygon | 51498  IB226EA | 12[269721 |6B5E Widdetowen zikl loam, 2to 5 porcent slopes B Bz | Z727 253ma| 7R
5 |Pohgon 91499 | 3622668 | 12264783 [T2420 Kendak =it loam, 0 1o 2 percert slopes, rarety flooded B B2 37 45664 | TE
6 |Poboon | 91509 3622673 | 1T 261745 |3074A  Radiord it loam, 0o 2 percent siopes, frequently flooded & 17 | 7esanress| =8
7|Pohpon | 918AA | 3623482 | 44 261753 [131C2 Ahn five sandy loam, 5 to 10 percent skopss, eroded 3] B | 41ceaTERSS| G0
8 |Pohon 91588 3623492 | H 261721 |BBSB Ilicicletoneen Siff boam, 210 5 percent zlopes B B HEEMOEIS | B0
i g 'F'Eig.;ébh" 180 3623493 | 17 26T (685D IMicetown Sik "-:am 2t 5 percert slopes 'IE REER EE5 361294 | 58
{0Pobpon | 624223604257 12261764 |MO7A |Sawnlsity cey losm, Oto 2 percent slopes, irequertly flooded _[ED JBotz | dsaentriz| b1
KT Pohvgm 82423 | 3604257 | 12 1264767 |32848 Tice sify duy foam, 0 I:D 2 pcrccni 8|DDI:B flcc.ucrthr flooded B Mz 3542 41480
12 |Polygon | G2434 | 3604263 | 32261750 434 Ipava =ik loam, 0to 2 parcem t zlopes 8 B3 | s 56653| 75
13[Polvion | 52437 | 604265 31 (261750 [43a \Ipsva ik [oam, 0 ta 2 percent slopes |B B31 | 1rsosesrz) 92
14anh-t_;cr| B2788 | C'IGD.JHZ] 12 |26476T 53294»& Tice siky clay loam, Dtn?pcrccm slopes, frcw..cr'th-' flooded B .'312 1370451861 | 76|
1_5 ;_Porygm | _8.2'{9? | 380_51 1_-1- | .'I.]" 28‘:?2‘ I!':‘_B_SEI .Mdc!a‘h:wn zik i, 2to S percent slnpas EI ;EI’I ra | 834?988-1-51 | 58
16 |Pohon 82799 3605114 17 | 261761 |242.e. Kendab sit losm, 010 2 percert siopes 8 |z 5550658965 | 58
17 | Pohgen | 3185 3605939 | 17 261778 |30734 Russ 5||1 izam, 0to 2 percent slopes, frc-w.,ﬂrth.f 1luudcd 5] !Eﬂ? | 2250349912 | 58
i i8Polgen | 83167 3605080 97261764 [3107A ity clay loam, 0 2 percent slopes, JES _[EBol7 T Eaiiiose| 68 |
149 Pnh-\gm 83183 3605060 | 1T |261TET |32Bd.0 Tice slt'-' clay t:arn Oto 2 percent slopes, frequenthy floadad =] ez 1720183071 | S8
20 [Pobgaon | 53190 3605962 | 17 (261721 |6ESB Micketenn St nam, 2 1o 5 percent slopes B 817 | 1esmrmezat | @
I 21 [Polvgen | 93491 | 3B06TE1 | A7 | 261764 |ANO7A ‘Savvmil silly clvy loam, 1 to 2 percent slopes, frequertly flooded  |BD BEEE | sa73avez| 68|
22 |Potygon | 83639 3607200 | 12261764 (31070 Savymil sity cisy loam, 0to 2 percent slopes, frequertly flooded =] B2 | 737290625 81
23 | Polyacn G457 3503253: 1T 2616TE [1348 l'amda'l it loam, 210 5 percent sopes =] =1 JEFSE42R5| 5E
24 [Polygon | 64825 | 3609718 | 12261767 |32B4A Tice siky clay loam, O to 2 percent slopes, freauenthy flooded E BlZ | 153540008 76|
25[Pobygen | GABa0 3600721 | 12/261678 [1308_ Camnden sit loam, 2t 5 percent skpes & 12 | sers3sests| 1e)
26 |Pobygen | 84333 | 3609723 | 3 2BATIE W \Wiater v = | see.130883 | 100
27 ’F‘uhm’l gans0 610165 | 12261721 |GB5B r-1ldd:d':n.rvn =il oam, 2 to 5 percent slopes B Bz SHET 499112 | Ta
85083 3610185 | 12261760 |1524 0 2 percent slopes BD BLAZ 1795370871 | 1) |
20| F'n:-r«,:g\:\n . 85269 | 3610809 | 2261678 [1308 Camnden zit loam, 210 & percert siopes & 821 RECEREE
30 | Pohyigon 85502 | 3611035 | 17261678 [134B Camden sit [0am, 216 5 preent siopes B BI7 3570131132 58
E 'B5503 | 3611035 | 17 |261730 |BES Pita, gravel W WWIT | ez aarTo4| 100
32 | Pobsgon 85511 3611038 | 11 (264753 [131C2 Abdn fine sandy aam, 5to 10 percent slopes, sroded B B 3SATIBT| 7B
33 Fobecn | 55512 3611036 | 11261721 |pESA Micletcn s Ioam, 2 Lo 5 percent slopes A a1l | zeezi0ReTI| 7H|
34 [Folygan | B5GAT | 3611478 | 21| 261678 |134B |Camdan sit loam, 210 5 percent skopes 2] Bz | 1x0640a22| 55|
85634 3611481 | 31261730 [BES  Pita, grawsl Wy LREL 245140547 | 100
35703 3611485 | 1T 261773 |BAA Sahle sity clay loam, 010 2 percent siopes B0 B 7 | 1174897887 | 68|
75899 | 3611 929; 1T 269753 (131C2 Ahin fine sandy loaim, 5o 10 psrcent a,k:pt:,s, ernded B v | 1032 613056 | 58
55900 | 3611523 | 17 261758 |S70D2  Min B ez, ¢ B B7 AT43E0022| 58 |
85906 3611931 | 3TN |BESE Mmah:m'n =it loam, 2t tn £ percent slopes =] B3 1174 GE0GDE| 92
3913 | 3611 9555 11261773 [GEA Same ity clay loam, 010 2 percent slopes (=] B0 [ FE2 44298 81
85930 | 3611836 | 17261721 |685H Miccletowen it ioam, 2to & percent slopes B By | Z84a1eem38| s8]
85933 3611936 | 17T | 264720 |6B4B Broadwsil zift loam, 2to S percent zlopes =] =1 2364, 12353 58
55934 3611836 | 1T 261773 |GAA Sabls sity clay Ioam, 010 2 percent shopes BO BO7 | sna7asTOaT| B
95935 361 IBﬁﬁl AT 261773 |EiB-'-\ Sable sity clay loam, Tto2 oercent slopes BD (BOAT | Fa5 187154 |
859365 | 3611936 | Ipener =ik oam, 0to 2 percent slones B 1
i 1 55937 3611836 | "Hartzturg sty clay koam, 010 2 percert slopes |' ) I 7

Record: ‘I:]JJ 1 kin Shiow: W Selected i Recards (0 out of *2000 Selectad) Oplions vI




Convert Soils/Land Data to Curve Numbers
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Build HEC-HMS hydrology model

¥¥ Basin Model [PMF Breach Main]




Steps to Building HEC-RAS model




Reaches (Rivers to be modeled)

|




Cross-Sections




More Cross-Sections




Even more Cross-Sections







Now to add bank stations




Channel Bank Lines — can you see them




How about now?




Flow Paths




Stream Crossings




All layers are complete — ready to export to HEC-RAS




HEC-GeoRAS
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Stream Centerline

Laver Setup Bank Lines

Bank Paints

Strean Centerline Atkributes
Flow Path Centerlines

x5 Cuk Lines

%5 Zuk Line Attributes

Manning's n Yalues Bridges/Culverts
Ineffective Flow Areas

Blocked Obstructions

Levees
Ineffective Flow Areas

Blacked Obstructions Landuse Areas

Bridges/Cukverts Levee lignment

L Paink
Inline Struckures =vee Folnts

Inline Skructures
Lateral Skruckures

Lateral Structures
Storage Areas
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Storage Areas
skborage Area Conneckions 2

akorage Area Connections
Exkract GIS data
Terrain Tiles

Terrain Tiles Terrain Split Lines

Likilities All




Example of Additional Layers
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HEC-RAS Model - schematic
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LIDAR — Light Detection and Ranging
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DEM - 30 meter resolution
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Dam Breach
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WE NOW HAVE A MODEL AND
DATA, BUT NO MAP

WHAT'S NEXT?

EXPORT TO GIS




Mapping with Hydraulic Cross-sections




Mapping with Storage Areas




Mapping Cross-sections — good for small
backwater areas
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Hydraulic Cross-sections




Mapping Cross-sections




TIN — Triangulated Irregular Network




Flood Depth




Inundation Area




Dam Breach Impact Area




Stage/Flow hydrograph near Dam

Blue = Water Elevation
Green = Discharge




Downstream
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Farther Downstream
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Communities at Risk
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Add User Valued Information
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Same concept —on a smaller scale







Benefits of GIS Modeling & Mapping




Benefits of GIS Modeling & Mapping
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Benefits of GIS Modeling & Mapping

: Minimal Survey
Data Organization
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Benefits of GIS Modeling & Mapping

= Minimal Survey
m Data Organization
® Updating

updating..
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= Minimal Survey
m Data Organization
® Updating
® Exhibits
— Data is the exhibit
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m Data Organization
® Updating
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— Data is the exhibit

® Graphical review




Benefits of GIS Modeling & Mapping

= Minimal Survey
m Data Organization
® Updating
® Exhibits
— Data is the exhibit

® Graphical review
m Collaboration
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Thank You

Special Thanks to

Tony Comerio, P.E., CFM Amanda Macklin
Lead Technical Advisor Lead Modeler

For more information, please contact

Scott Arends, P.E.,
at Hanson Professional Services Inc.
at (217) 788-2450 or at sarends@hanson-inc.com.




