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INntroduction

» David Toney, GISP

» Civilian GIS Professional
e USMC for 6 years
e Started as Environmental GIS Technician
e GIS Manager for MCB Camp Pendleton

e GIS Manager for GEOFidelis West
— GEOFidelis is the program for GIS in USMC

— GEOFI WEST covers all USMC Bases west of the
Mississippi




INntroduction

» San Diego Fire History Map Series
e TWO maps:
— Cumulative Fire Count
—Year of Last Fire
» Created for 2006 ESRI User Conference
» Updating Camp Pendleton’s Fire History Model

> Unable to secure authorization to utilize
Camp Pendleton data

» Discovered similar data for San Diego County
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ildland fire is a way of life in Southern California and

can be devastating to businesses, residential com-
munities, and wildlife. Application of frequency and interval
medels is an important component of regional wildland fire
management. The main focus of this project was to investigate
how often significant burn events have cccurred in the past.
The results of this study were implemented in the form of this
map, which shows significant fires in 5an Diego County from

210 1o 2003.

Courtesy of David Toney, Flat Planet Maps.
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Camp Pendleton

» Environmental Office had developed a Fire
History model

e Model had been developed in Arclnfo
command line by a contractor

e Historical data from 1972 to 2002 present
In model

e Procedure on how to further the model had
not been developed

e Yearly fire mapping continued

e Need was identified to incorporate data
from 2003 to 2005 & bring data into SDE




Camp Pendleton

» Cumulative Fire Count

e A measure of the number of times an area has
experienced a fire event

e Key to understanding just how susceptible an area
IS to repeat fire events
» Year of Last Fire
e The last time an area has experienced a fire event

e Used for wildfire threat analysis and operational fire
planning
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Fires - Year of Last Fire (1972-2006)
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ESRI User Conference

» 2006 ESRI User Conference

» Wanted to use Camp Pendleton fire history

» Process for approval to display data lengthy

» Could not obtain approval in time

» Went searching for other map topics




Data Sourcing

SanGlIS: http //www.sangis. org

Map Library Interactive Mapping  Products &

Data files on this site are refreshed monthly but only if they have changed

SanGIS Home

Address Agriculture Business Census
View Data List CIP Community District Drain (Storm)
My account Ecology Facilities Fire Geology

Grids Health Hydrology Jurisdiction
Help Miscellaneous Parcels and Lots Parks Places
Logout Public Safety Roads Sewer Slopes

Subdivision Topo Water Zoning

Please select a categorny
Description Extent Metadata Download Size




Data Sourcing

California Department of Foresty and Fire
Protection: http://frap.cdf.ca.gov/data/

Address ﬁi] hktp: fifrap.cdf . ca.gov/dataffrapgisdata)select. asp

California Department of
Forestry and Fire Protection

Projects
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POPULAR FRAP PAGES

Fire Hazard Severity
Zaning

Watershed Information
Bark Beetle Projects
GIS Downloads

Agricultural Census Special Tabulation. 1982 {agcen82)
Agricultural Census data, 1982, statewide database (Excel format). more information
Iletadata

Agricultural Census Special Tabulation, 1987 {agcen87)

Agricultural Census Data, 1987, statewide database (Excel format). more information
Ietadata

: k Statewmle GIS layer of Interagency Matural Areas Coordinating Committee (INACC) bior
‘*Q'—i IMetadata




Data Compilation

Original attribute table
T —

| HAME | ACRES_CALC | AGENCY | YEAR | MONTH | DAY | CAUSECODE | CAUSE |
DULZURA, 75 USF 1934 SERE 9 Mizcellaneaus
| DUNBAR ' 212 |COF | 1078 7| 14| 14 | UnknowniUnidentified
i DUNBAR ' 197 |COF | 1590 B 26 7 | Arzon
\DUNBAR ' 43 CDF | 2003 | g 29 14 | UnknowniUnidentified
DYE ' 525 |CDF | 1078 a2 14 | UnknowniUnidentified
" DVE #2 ' 2995 | CDF | 1078 9 23 14 | UnknowniUnidentified
' EAGLE ' 5204 |CDF | 1993 | SRTY 4 | Campfire
| EAGLE ' 129 |CDF | 1997 | a| 2| 9 Miscellaneous
[EAST SUNCREST | 32 |COF | 1950 1M 1] 14 | UnknowniUnidentified
i EASTWOOD ' 593 |CDF | 1964 | 10| 20| 9 Miscellaneous
| EGG ' 504 |CDF | 1995 | 6 19 14 | UnknowniUnidentified
|EL MONTE ' 8564 |LISF | 1595 | 8 27 14 | UnknowniUnidentified
" |EL MONTE #2 ' 481 |COF | 1954 | 7| 17| 14 | UnknowniUnidentified
“|ELFIN ' 46 USF | 1880 | 9 14 9 Miscellaneous
i [ELLIOTT RESERWATIO| 323 |CDF | 1850 7| 4 14 | UnknowniUnidentified
1 ELCLID ' 401 |COF | 1983 | 7| 13| 2 | Equipment Lze
i FALLBROCK DUMP | 1766 | CDF | 1955 | 9 14 14 | UnknowniUnidentified
. [FEATHERSTONE ' 121 |COF | 1983 | 11| 18] 9 Miscellaneous

Selected | Records (0 out of 1296 Selected) Options -+ |




Data Compilation
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Data Compilation

1. In ArcCatalog, create a new shapefile called
‘fire_history’
2. Include in this new shapefile two fields:
- FireCount (Short Integer)
- YOLF (Short Integer)

3. Add the fire history shapefile and the burn history
shapefile to ArcMap

4. Open the attribute table for the burn history shapefile,
and delete all attribute fields except ‘YEAR’

- When we get the finished product, it will be
iImportant to have clean attribute table. This will
become obvious later.




Data Compilation

5. Run a definition query to extract the data for the first
year (i.e., YEAR = 1910)

6. Export the queried data to create a shapefile unique for
that year (1910)

7. In the newly created shapefile, open the attribute table
and add a field called Fxxxx where xxxXx is the year
(i.e., F1910)

8. Delete the ‘YEAR’ field

9. Calculate the value of Fxxxx so that all records have a
value of 1 B3 Attributes of fire_k X

OBJECTID* Shape* F1910
Palygan

1

2 |Palygon
3 |Palygon
4

Palyoan

N




Data Compilation

10. Rerun steps 4-9 on the original data set until all years
of interest have been separated into their own
shapetfiles.




Data Compilation

11. Open ArcToolbox. Select the Union command, which
Is located in the Analysis Tools -> Overlay toolbox.

x
+ ﬂ 30 Analyst Tools
~| &5l Analysis Tools

+ % Extrack

& Identity
j" Inktersect

#° Spatial Jain
P _Surometrical Differern

+ 8 Statistics




Data Compilation

12. Input Features will be the individual year shapefile,
followed by the fire history shapefile. Perform this
task separately for each year you are incorporating.
Continue in chronological order, from oldest
to most recent.

Input Features

| £

[
Features Ra... o=
*

<1910
&= fire_hiztary

Note: Create a new shapefile each time, called
fire_history xxxx, and then use the new shapefile as
your fire _history shapefile for each iteration of this step.




Data Compilation

13. Output feature class can be to a personal
geodatabase

14. Set the ‘JoinAttributes’ option to NO_FID
- This will bring only the Fxxxx attribute into the

Union shapefile

Cukput Feature Class
| CWarkSpacelFire\fire. mdblfire_hiskary

JainAttributes {optional)

ENGEE

‘ OMLY_FID
ALl

15. Open the attribute table for the new geodatabase
feature class




Data Compilation

16. Calculate FireCount by adding all the Fxxxx attributes
together.

- Since all the Fxxxx fields have a values of either O or 1,
this will give you the accurate count of fires that have
occurred within that polygon.

B Attributes of fire_history - |I:I|5|

OBJECTID* Shape* FireCount F1910 | F1911 | F1912 | F1913
Palygon
Palygon
Palygon
Palygon
Palygon
Palygon
Palygon
Palygon

Palygon
Palygon
Palygon

dl | i
Fecord: EILII 1 _Plﬂl Shnw:m Selectedl Fecordz [0 out of 11 Selec
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Data Compilation

17. Calculate the YOLF field by first performing a
definition query where Fxxxx = 1 and YOLF = O

F1913 = 1 and YOLF =0

Ef Attributes of fire_histuri -0 x|
910 | 1911 | F1912 | FAM3 | YOLF

Start in the most recent year.




Data Compilation

17. Calculate the YOLF field by first performing a
definition query where Fxxxx = 1 and YOLF = O

Calculate YOLF

Calculate YOLF for that year.




Data Compilation

17. Calculate the YOLF field by first performing a
definition query where Fxxxx = 1 and YOLF = O

Next most recent year (1912)

g9 Attributes of fire_history - O] x|
F1910 | F1911 | F1912 | F1913 | YOLF
b 1 0 1 0 0

Continue through all years, working backwards.




Data Compilation

End result — A spatial layer that shows cumulative fire
count, year of last fire, and the individual years that
each polygon has burned.

B Attributes of fire_history =101 x|
o QBJECTID Shape* YOLF | FireCount F1910 F1911 F1912 F1913 -
' o 1 |Palygon 1910 1 1 0 0 0
2 |Palygon 1911 2 1 1 0 u]
3 |Palygon 1910 1 1 1] 0 u]
ey, 4 |Paolygon 1911 2 1 1 0 0
& 5 [Palygon 1912 2 1 1] 1 u]
F B [Polygaon 1913 4 1 1 1 1
""" 1911 2 1 1 0 u]
i 1913 3 1 1 0 1
o 1913 3 1 1 0 1
OOl caiti @ 1910 1 1 0 0 0
SAN DIEGO COUNTY 4 1910 1 1 0 0 D_'lll
. — £ DO SRS }’_
FIRE ‘T ”bT(__)Rﬁ,_ ]_)‘](_} 2003 .* 1 .Ej_ﬂ || Shgw:m Selectedl Fecords [0 outof 11 Selected |
Cumulative Fire Count £ £ L
-~

vl d

SAN DIEGO COUNTY
FIRE HISTORY 1910 - 2003

Year of Last Fire




Data Compilation

» Subsequent years completed in similar fashion
» Follow steps 4-15
» Recalculate FireCount as in step 16
» Recalculate YOLF as in step 17
(Fxxxx = 1 only; YOLF will be calculate in this step)

E Attributes of fire_history =10l =] E Attributes of fire_history [
OBJECTID Shape* | YOLF | FireCount | F1910 | F1911 | F1912 | F913 | = OBJECTID Shape® | YOLF | FireCount | F1910 | F1911 | F1912 | F1913 | Fis1a

1 |Polygon 1910 1 1 0 0 0 1 |Polygon 1914 2 1 i i i 1
2 |Palygan 1911 2 1 1 o o 2 |Polygon 1911 2 1 1 0 0 0
3 |Polygon 1810 1 1 0 o o 3 |Polygon 1910 1 1 0 0 0 0
4 |Palygon 1911 2 1 1 o o 4 |Polygon 1911 2 1 1 0 0 0
5 |Palygon 1912 2 1 o 1 o 5 |Palygon 1912 2 1 0 1 0 0
6 |Polygon 1913 4 1 1 1 1 & |Polygon 1913 4 1 1 1 1 0
7 |Palygon 1911 2 1 1 0 o 7 |Palygon 1914 3 1 1 0 0 1

3 G |Palygon 1813 3 1 1 1] 1 & |Palygon 103 3 1 1 il 1 0
9 |Polygon 1913 3 1 1 0 1 » 4 |Palygon 1913 3 1 1 0 1 0
110 |Palygan 1910 1 1 0 0 a 10 |Palygon 1914 2 1 i 0 0 1
11 |[Palygon 1910 1 1 o o D_lll 11 |Palygon 1910 1 1 0 0 0 0

4 » 4 |

Recard: EILII B_Plil Show:m Selectedl Records [0 out of 11 Selected.) Fecard: Llﬂl—g_plﬂl Shgwjm Selecledl Records [0 out of 11 Selected. ]




Obstacles

A\

This process was developed in ArcGIS 8.3

ArcGIS 8.3 was the only software available to run on
USMC computers until this year.

This process had to be updated to run in ArcGIS 9.2
No opportunity to use ModelBuilder.

Time consuming to repeat this process for almost 100
years worth of data.

» Data reliability — how reliable are fire perimeters from
almost 100 years ago?

A\

vV V VY




The Road Ahead

» As new data becomes available, incorporate it into
dataset.

Utilize ModelBuilder to create an automated process.
Provide data back to the community.

Provide documentation of process to GIS community to
assist in similar efforts.

YV V V




Contact Information

David Toney, GISP
GIS Manager
MCB Camp Pendleton
GEOFidelis West
760.763.1891
david.toney@usmc.mil




