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Class Agenda

2:30 — 3:30 Intro to Basic Elements and
Terminology

3:30 — 3:40 Break
3:40 — 4:30 GIS exercise
4:30 — 5:00 Open Forum — Q&A
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Dawson County, 2003
Yellowstone River Ice Jam




What is GIS?

e According to Environmental Systems Research Institute,
Inc. (ESRI) GIS “integrates hardware, software, and data
for capturing, managing, analyzing, and displaying all
forms of geographically referenced information.”

o A powerful software technology that allows a virtually
unlimited amount of information to be linked to a
geographic location.

o Allows a user to run analysis, simple and/or complex, on
may different features within the map area.

(http://www.gis.com/whatisgis/index.html)
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Types of GIS Features

e Three basic vector data types in GIS:

— Points

— Lines

— Polygons

_Mame i Type

Czoning.dbf dBASE Table

frq1.dbf dBASE Table

E= A Folder

ﬂ Austell_GIS.mdb Personal Geodatabase
B Loco. TIF Raster Dataset

1] add _label.shp
= aoni.shp

=] firehydrants.shp
s | forcemain.shp
= halfway.shp

& land-tiles. shp

7] liftstations.shp

g |

Shapefile
Shapefile
Shapefile
Shapefile
Shapefile
Shapefile
Shapefile
Shapefile
Shapefile
Shapefile
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Points

e GIS points are representations of a particular feature at a
particular location. For Example: Where are the USGS
bench marks located with a particular county?

DG0528
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Lines

e GIS lines are representations of a particular features
boundary. For Example: What does the stream line for
Johns Creek look like?

.

’ A .L, | [
Chattahoochee) River,
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Polygons

e GIS polygons are
representations of a
particular features
boundary. For
Example: Where
does the political
boundary for the
City of Milton extend
to?
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Different Types of GIS Files

e Shapefiles
e Raster Data

e Feature Classes
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Shapefiles

o Shapefiles are the files that make up a map

e ESRI shapefiles are made up of 3-7 different files when
you look at then in Windows explorer

e DO NOT move or change the names of the files from
Windows explorer. That is only to be done within
ArcCatalog!!!

NTKINS
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Shapefiles

& C:\Documents and Settingsi2 3899 Desktop\Co-Workers\ChriskEvans_s_firm_pan

CBX

File Edit “iew Favorites  Tools  Help :‘,
- =9 @ [4 3 o

@ Back <) =ﬁ - search {7 Folders | |2l |3 x n

Address |ffj| Z\Documents and Settings) 23399 Deskioph Co-wWorkers\ Chris\Evans_s_firm_pan V| a0
Mame = Size  Tvpe Date Modified

5 _Prp_FIRMPan.dbF ZKE DEF File 10/3/2005 11:29 AM

5 _Prp_FIRMPan.pri 1KE PRIFile 10/7/2005 4:41 PM

5_Prp_FIRMPan.sbn 1KE 35BM File 10/8/2008 11:29 AM

S_Prp_FIRMPan.sbx 1KE 5EBX File 10/5/2008 11:29 M

5_Prp_FIRMPan.shp ZKE SHP File 10/5/2008 11:29 AM

| 5_Prp_FIRMPan.shp.xml 17KE ML Document 10/3/2003 6:51 PM

S_Prp_FIRMPan.shx 1KE 5HYX File 10/8/2008 11:29 AM

7 objects 20.7 KB P_-J My Computer
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Raster Data

e Raster data model stores spatial information by
representing the geographic space with grids

e The structure of raster data therefore consists of grids of
cells that are made up of pixels. Like in a picture

e Pixel: Individual rectangular grids (picture element).
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Feature Class

e Istheis similarto a
shapefile with one
BIG difference is that
It Is located within a
geodatabase.

e A geodatabase is a
“storage” container
for GIS feature
classes. Think of a
file cabinet.

=3 Fulton_County.mdb

-5 Paneling
] D_AREA, UNITS

[T D_CERS_TYP

[FE D_CHAN_REP
-.[FF] D_DISCHARGE_UNITS
-[FF] D_EROS METHOD
[ D_FLOODM/AY
[ D_FREQUENCY
[ D_GAGE

-[FF] D_HYDRA

[ D_HYDRO

-JFE] D_LABEL_TYP
-[F] D_LENGTH_UNITS
-] DLN_TYP

JE] D_METHOD

-] D_NM_TYP

-[FF] D_NODES

-[FE] D_PANEL_TYP
-[FF] D_RD_STAT

-[FF D_RUNUP_MDL
-] D_SCALE

-[FF] D_SHR_ROUGH
[ D_SHR_TYP

.[EE] D_STORMS

-[F] D_STRUCT TYP
-[FF] D_SURGE_MDL
[ D_TIME_UNITS
[ D_TRANS TYP
-] D_V_DATUM

-] D_VELOCITY_UNITS
-] D_VOLUME_UNITS

m

Contents |Preview] Metadata]

Mame

Bl Baseap_Topology
5 BFE

5 _CBRS

[ 5 CST_GAGE
S_CST_TSCT LM
5 FLD_HAZ_AR
S_FLD_HAZ LM

S GEM_STRUCT
S_LABEL_LD

Bl 5 LABEL_PT

5 LOMR

) 5_NETWORK_NODE
[ 5 NODES

5 _OWRBMELN
[ 5 PERM_BME

S PFD_LM

5 PLES AR

5 PLES LM

3 POLAR

5 POL_LM

[ 5 PRECIP_GAGE
5_PROFIL_BASLN
[ 5 ATV MRK
5_SHORE_LM

[ 5 STH_START
5_SUBBASING
S_TRMSPORT_LM
[ 5 WATER_GAGE
S_WTR_AR

S WTR_LM

XS
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Projections

e Atechnique to depict with reasonable accuracy the
spherical earth in two-dimensional media
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Projections

Examples of a few map

projections:
— Cylindrical projection

representation of
geographic space.

Characteristics of
properties of map
projections (impossible to
Freserve all at the same
Ime for a large area):

— Angles (shapes)

— Distance

— Directions

— Conical projection. =
Projections are nN
absoluteI%/ accurate |

a
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Projections

NTKINS

Moscaow Moscow

Geographic Universal Transverse Mercator
Degrees Meters

Latitude: 37° 36" 30" X: 412,648 .41

Longitude: 55° 45" 01" Y:6,179,073.07

Locations are expressed as latitude and longitude on the globe and as x and y
coordinates on a map.
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What Makes up

{:Ia%qal raster
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GIS has Layers

Digital Flood Insurance Rate Maps have

Political Areas

Transportation

Surface Waters
Boundaries

Geodetic Control

Elevation

Aerial Imagery
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Base Map Data

e Base Map Data is a part of the data that makes up the final
DFIRM Database.

e Examples:
— Aerial Photos
— Stream Lines
— Political Boundaries
— PLSS Boundaries
— Transportation Information
— USGS Bench Marks

e Most Base Map data is collected from the local community

NTKINS
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What is Done to the Data?

o When the Base Map data is collected it is “groomed” to

meet FEMA DFIRM DB specification per Appendix L
(Guidance for Preparing Draft Digital Data and DFIRM Database)

e Aerial photography is combined into a seamless image in
grayscale (black/wnhite)

e Proper attribution is giving to the data so that it meets
Appendix L format

NTKINS
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Base Map Data in the DFIRM DB

Final DFIRM DB deliverables:

Water lines/\Water Bodies

Transportation

Political Boundaries/Political Lines

PLSS Boundaries/PLSS Lines (if applicable)
DFIRM Panel Layout

USGS Quads

USGS Benchmarks

River Markers

Flooding Features

NTKINS
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Flood Zone Data

The DFIRM DB delivers the following flooding related data:
e Flooding boundaries (Polygons/Lines)

e Base Flood Elevation (BFE) Lines (if applicable)
e Cross Section (XS) Lines (if applicable)
e Flooding Related structures (if applicable)

e Coastal Flooding Features (if applicable)

NTKINS
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Finding Data

¢ Montana GIS Portal
— http://qgisportal.msl.mt.gov

o Geospatial One Stop
— www.geodata.gov/

e The National Map
— http://nationalmap.qov/

e GIS Data Hotlist from NRIS:
— http://nris.mt.qov/qgis/other.asp#fed

NTKINS
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Remember these Things were “Basic’

They have been modernized. So have
maps...
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Advantages of DFIRM Production

e Accurate flood hazard data is available in a
GIS format

o As new data becomes available, revision
process is simplified and expedited

e Flood hazard GIS layer can be put on top of
other GIS layers — tool for analysis and
decision making
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What Is a Digital Flood Insurance Rate Map

(DFIRM) 277




Digital Flood Insurance Rate Map
(DFIRM) Flathead County. 2006

Floodway

“100-Year Floodplain”
Special Flood Hazard Areas
(SFHAS)

1| Floodplain permits are

required in mapped
floodway and SFHAS
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DFIRM vs. FIRM
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Flood Insurance Rate Maps (FIRMS)
also referred to as Flood Maps
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Stream '

Channel

Special Flood Hazard Area

e 100-Year Floodglain a

In a “100-Year” Floodplain or Special Flood Hazard Area
there is a 1% chance of flooding in a one year period.
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FEMA Map Modernization Program

NTKINS

e 5 —yr. program (2004-2009)

e Purposes:

— Convert Paper Maps to Digital Format: Geographic Information
Systems (GIS) Digital Flood Insurance Rate Map (DFIRM) Database

— Perform new studies with funding available to address areas with
mapping issues or no mapping.



How Does Map Modernization Work?2

NTKI

e Digitize Flood Insurance Rate Maps (FIRM)

e Produce GIS based maps called Digital Flood
Insurance Rate Maps (DFIRM).

e Incorporate Existing Data Studies (XDS)

e Increase the accuracy

— Floodplain Boundary Standards (FBS) —increase floodplain
boundary accuracy

— New updated engineering analysis (Hydrologic and Hydraulic)



Flood Map Modernization —
What GIS data do you get?

DFIRM Database:
o Geo-referenced flood layer

e Base Map information: roads, streams, water
bodies, community political boundaries

e Aerial Imagery

NTKINS



Political Area

Political Line

Water Line

Roads

Firm Panels

Base Flood Elevations
Cross Sections
Structures
Benchmarks

PLSS Line

Flood Hazard Line *
Flood Hazard Polygon*
LOMR

Public Land Survey System Dataset

DFIRM LAYERS

S _POL_AR
S_POL_LN

S WTR_LN
S_TRNSPORT_LN
S_FIRM_PAN

S_BFE

S XS

S _GEN_STRUCT
S_PERM_BMK
S_PLSS_LN
S_FLOOD_HAZ_LN
S_FLOOD_HAZ_ AR

S _LOMR

S PLSS LN&S_PLSS AR

* Contains the flood way, 100 year and 500 year data
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Risk MAP Program —
What GIS data do you get?

Non-regulatory products:
- Discovery report and geo-database
- Flood Risk report and geo-database

- Coordinated Needs Management System (CNMS) geo-
database

Reqgulatory products:
- DFIRM database
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What is the benefit of having floodplain
mapping information in a Geographic
Information Systems format?
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FEMA Risk MAP Modernization

Program
e 2010 -

e Purposes:

— Convert Paper Maps to Digital Format: Geographic Information
Systems (GIS) DFIRM Database

— Perform new studies with funding available to address areas with
mapping issues or no mapping.

— Incorporate Mitigation Planning
— Produce Non-Regulatory Flood Risk Information for Communities
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reVIA’s RisikWVIAP Stratagy

Analyze and depict risk so that Communities and the Public can
understand their risk and make informed decisions to
safeguard or avoid that risk.

Mitigation
Planning

Assessment

Risk
Communication
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Questions?
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