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The Aerial
Photography
Field Office
IS part of the

U.S.D.A.
Farm Service

Agency.
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Nearly every
county in the
lower 48
states is
represented
by at least 3
years of
aerial
photography.

APFOQ's Historical Imagery Collection:
How Many Different Years of Imagery Represent Each County?
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APFQO’s History

« USDA was created May 15, 1862 as a non-cabinet
level department

— Became cabinet level in 1889
e Agricultural Adjustment Act of 1933
— Created new programs to help farmers
e Aerial photo labs were created in 1937
— Initially in Washington, D.C. and Salt Lake City.

— Established to provide rectified aerial
photography for accurate field measurements, In
support of the newly created farm programs.
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* Rectified Film

Enlargements

— 24" x 24" Photo
Maps

— Technicians drew
field boundaries on
photo enlargements;
these hand drawn
boundaries were
predecessors to CLU
(Common Land
Units) boundaries
used in GIS projects.
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APFO Was Part of Interagency Aerial
Photography Programs

088 S8 al6- 82 Rr352-59

« National High Altitude Program \P“‘“w
(NHAP); 1980 — 1989

USGS coordinated interagency
program

48 continental states
5 year cycle

 National Aerial Photography
Program (1987 — 2003)

USGS coordinated interagency
program

48 continental states + Hawalii
5—7 year cycle
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Since 1977, APFO has been authorized to contract any
USDA imagery project larger than 100 square miles.

U.S. Forest Service uses imagery:

¢ Forest planning

¢ Forest heath protection
¢ Watershed restoration
¢ Disturbance processes
¥ Habitat

¥ Recreation

¢ Transportation
¥ Research
¥ Fire

NRCS Employees Create Information:
Empowered With Imagery, GIS, GPS,
and Digital Cameras
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Since 2003,
APFO has
administered
the NAIP

program,
delivering
digital aerial
imagery to
Farm Service
Agency service
centers and
partners.

As the years go
by, the imagery
from this “new”
program will
soon become
part of the
“historical”
collection.

National Agriculture Imagery Program (NAIP) 2003-2009
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X

Standard State Coverage unless otherwise noted:
Full Coverage/Three Band (Natural Color) Geotiff Quarter Quads
Three Band MrSid County Mosaics

C =Color Infrared

F = Film Available

P = Partial Coverage

J = Jpeg2000 Four Band (Natural Color/Color Infrared) County Mosaics
4 = Four Band (Natural Coler/Coleor Infrared) Geotiff Quarter Quads

Check “All NAIP Format & Years' layer to view all years available

To view layers individually click on the horizertal paper sheets on the left (or the layers
tab in Adobe 6) of the document. Uncheck (click eyeball symbol) each NAIP Coverage year
except for the one that you want to view. This will ensure the accurate coverage is portrayed.

*Layers are only viewable in Adcbe Reader 6 and above

*2009 NAIP coverage is conlracted coverage only - official coverage will not be available until spring 2010

2 ME
1
v g o
g e T
o E VTy
hoa X N o N
w g e
| N Falr = VA
i ey S :g NY
(o M (‘( g cT
b ) F RI
/ A PA
|A Y g W
IL OH N
IN MD' DE
Mo VA
KY
NC
™
AR
ms | AL GA 26
LA
FL
20 0 9 i
W E
g
S
ReSOIUtlon US Department of Agriculture
- S 1y
Toview year and format 1IN mMeters iy Ed ot
information click or hover 2222 WWest 2200 South
b2, Salt Lake City, UT 841182020
over a state abbreviation Tel: 301-864-2022
Fax: 801-056-3653
2 Email: apfo.salesi@slousda.goy

Wabsite  wvow apfo Lusda gov

7/22/2009

2009 ESRI Conference




Wl:}‘j is this collection imPortant‘?

How

e [Tarm program historg
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o | and use change studies
J Lanc”jorm changc studies

o [~ nvironmental restoration

Projects
o Site selections

J Communitg Planning
. Real Estate

J Legal cases

e Personal interest
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See the changes from 1958 to 2006 near the smaller airport in suburban Salt Lake City.
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Within the past 10 years, FSA has moved from paper
photo enlargements with hand drawn field boundaries to
digital imagery with hand digitized field boundaries.
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Map of one 578 Crop with CLU over Ikonos Imagery N

Unreported Fields und Subfields
FSAITSD/RSS 1/12/2001

oos o 006 012 012 0.24 Miles
e — e —
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CLU polygons with NAIP (2006)

CLU files
contain
attributes
relating to
fields enrolled
in FSA
programs

They are not

available to

the general
public.
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CLU polygons with MDOQs (1997)

The current
CLU fileis
displayed

against MDOQ
imagery, flown
in 1997.

Digital aerial
Imagery in GIS
can show the

effects of
suburban
sprawl.

7/22/2009 2009 ESRI Conference 14




Historical aerial
Imagery can be
scanned and
georeferenced,
then compared to
current vector
data.

A few fields
retain the same
dimensions they
had 50 years ago.

CLU polygons with 1958 ASCS Photography

——
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Fresno, California 1957

This series of
slides shows
the progression
of land use
change in the
Fresno area.
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Fresno, California 1967

The three
circled areas
will be shown in
greater detail
later.
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Fresno, California 1979

The loss of
farmland is an
area of concern
throughout the

country.

It can be studied
and quantified
with aerial
Imagery.
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Fresno, California 1987
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Fresno, California 1998
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Fresno, California 2004
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Fresno, California 2006
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Compare
1987 to 2006

Fresno, California 1987 (Area 2)
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Fresno, California 2006 (Area 2)

1987 to 2006 Wi T - (RS Es
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Fresno, California CLU ‘ ‘ Fresno, California CLU

1
4 * 20 e
| i S : -\-
T = 2
28% of the CLU acreage
e 7 in the study area was lost [
iy = |= between 1998 and 2006 &=
g Area is measured in acres
t
s e = A i |
3 = J o I . ' Total Area of CLU Before Land Use Change Area Not Classified as CLU after Study
£5 = i =T z
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l JiE
[ 2004 I 2004
; . USDA I 5 usba
l:l 2005 CLU Lostby year N Data Sources: APFO b l:l 2005 CLU Lostby year N Data Sources: APFO Lsha
| 2008 A M L Imies 7D | 2008 A ML L Iwmiles 7D
l:l Current CLU 00.12625 05 0.75 l:l Current CLU 00.126.25 05 075

Farmland is disappearing at a rapid pace.
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Fresno, California CLU Affected by Planned Land Use

c c = I-'_ : L.iﬁ‘-a
Farmland will continue J T A
to disappear in the - ‘
future, according to ; et 1 g e
the city’s land use T e ik 2
plans. I . s
%:h
'Stu'dyaArea [
:
Z‘Z CLU AFFECTED BY PLANNED LAND USE N Data Sources: APFO and City of Fresno %
[ ] Fresno County cLU e 2M|Ies
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Land Use Feature Class from MDOQ with MDOQ

Using aerial

Imagery for N
historical i}
analysis in N
ST e —
involves hand  mmwe
digitizing gk
vector layers.
This Is
especially
true with
older Black
and White
Imagery.

7/22/2009 2009 ESRI Conference 27




Land Use Feature Class from MDOQ with NAIP

N —— Y R e )

A pOIngn Lam;Use
file d|g|t|zed Agricultural

. [ Residential

from earlier ——

. =] Wooded
imagery can

be used to

locate areas

of change
when viewed

with newer

Imagery.
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Many different methods can be used when setting up a change
detection project.

Work can be done manually, or with differing levels of
automation.

A thorough knowledge of imagery software programs and the
behavior of digital imagery is necessary for successful use of
automated classification procedures.

Results will not be any better than the quality of the imagery
and the skill of the operator.

Care must be taken with land cover as opposed to land use

classifications. Automated procedures will identify land cover —

the operator must select a classification system and translate
land cover results into this system.

=
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Band 3 Classified
¥

In one method,
individual imagery
bands can be
classified “by
hand” in ArcGIS as
a way of visualizing
features. This
method would
utilize knowledge
of the spectral
characteristics of
different bands.

Classes can be
extracted and
converted to

shapefiles.

L LT Miles
a 0125 025 05
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In this
example, the
band’s
histogram was
used to set the
class
boundaries,
and a color
ramp was
selected for
display.
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‘Layer Properties

e

Generall Snurcel E:-:tentl Display  Symbology | Fields I Jaoinz & Helates!

Import... l

Shiow:
LIniu:LUE Valles | Draw raster grouping values into classes
Classified
Stretched ~Fields 1 Classification
Walle: I i ;l Matural Breaks (Jenks)
Normalization:  [<hlone > L v| || Casses:  [s w] classify.., I
Colar Ramp: |l_ = 3

B

Syrbel | Rarge | Label

P - 104, 2720649

i | 104 2720649 - 147 4246614
147 4246614 - 176,9033899

N 1765033899 - 202

[ |202 - 285

[ Show class breaks using cell values

[ Use hillshade effect 7 I |

0- 104, 2720649

104, 272065 - 147 4246614
147 4246615 - 176,9033899
176,90339 - 202
202,0000001 - 255

Display NoData as !'r!

o |

Cancel |

.:'l'_, 1A |

7/22/2009

2009 ESRI Conference




Four band NAIP
Imagery allows the
user to take
advantage of Feature
Extraction
techniques which
were originally better
suited to satellite
Imagery.

Unsupervised
classification creates
different classes
which can also be
used separately to
create polygon files.
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When looking for Blue Polygons Show Areas of Change

inRleA/RAURGAUTSasReWMhe
EﬁRﬂ%r@E@@@rpg@r(ed up

st"rlp ar features,
R %%?s?

bam@f@ml@@aémpe

texture, and other factors.
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Some standard Land Use Feature Class from MDOQ with NDVI Image from ERDAS Imagine

models can be
run with a simple
setup and click
of a button.

LandUse

An NDVI image £ Agriukur
created in L= ot
ERDAS Imagine, — zaweode
and derived from
the NAIP
imagery, can be
used to highlight
features for
analysis. The
user can set
symbology to
highlight
different types
of features.
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The Vegetation
Suppression
tool in ENVI
software will

output an image

which
downplays the
bright red

vegetation in a

CIR image, and

lets the
impervious
surfaces stand
out.

Land Use Feature Class from MDOQ with ENVI Vegetation Suppression Image

LandUse
Agricultural

I \Aater

[77] Wooded

7
7

SN

.\:\\\‘“W"

A
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APFQO’s historical
Imagery is mostly
black and white, and
would be less useful
for automated
classification tools.

The same image,
with color classes
set in ArcGIS
symbology,
demonstrates that
black and white
imagery would
require visual and
manual
Interpretation.

Black and White Image
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* Imagery with infrared bands can be especially useful in analysis.

* NAIP is increasingly being flown with four bands — RGB and Near
Infrared

e Landsat imagery is now available online for free download. Imagery
dates from 1973 (Landsat 1) to the present.

 Basic indices such as the Normalized Vegetation Difference Index
(NDVI)can be run with Four Band NAIP or satellite imagery.

* Individual imagery bands can be classified as a means of identifying
different types of features.

» Feature Extraction software can be used for Supervised,
Unsupervised, or Rule-based classification.

7/22/2009 2009 ESRI Conference 37




Using Imagery for Change Detection

Satellite imagery and higher resolution aerial photography are now available for
free download, or at a low processing fee.

Satellite imagery advantages:
 Many dates of imagery available for the same scene
* Multiple bands of data

e Larger pixel size allows quick processing
Satellite imagery disadvantages:

» Larger pixel sizes lack detailed information.

e Image quality may be poor, with cloud cover or unusable data
Aerial Imagery Advantages:

« Smaller pixel sizes provide more detail

* Image quality generally good
Aerial Imagery Disadvantages:

e Acquired much less frequently than satellite imagery
* Imagery with 1 —3 bands is less useful for analysis

 Smaller pixel size requires more processing time and storage space
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APFO will be scanning historical imagery
from the Wasatch Front in Utah.
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®* The scans in Salt Lake County will be used to create DOQQs.

» Scans from the other four counties along the Wasatch Front (Davis, Weber,
Summit, and Utah) will be georeferenced.

» Pixel resolutions will depend on the original scale of flying and the scanning
resolution.

 The scans will be used as aresearch tool for customers looking for historical
imagery.

 The imagery will be available for purchase in a digital format, or as a high quality
paper photograph.

e Customers can request scans of historical imagery from any roll of film in APFQO’s
collection.

« The APFO Imagery Catalog is available online, and lists film available for each
county.

* This project may pave the road towards scanning the entire film collection.
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SALT LALEKE - 49035 (AA4AL)

County F3h Office:

Date: 12-MAR-Z003

Soquare Mile Land Aresa: cl4

http://offices.sc.egov.usda. gov/ locator/ app

RES EAND
PROG %COV YEAR sCL FILM FMT  OQTY RiL REMARKS
NALIPOS 100 2006 1 NC MR 1 CCM .S378GE
NALIPOG Z006 1 NC  GT 52 o0 .
NATPO4 77 2004 1 NC MR 1 coM .333GH APFO also has film
NAIPO4 2004 1 NC  GT 66 Q0 for 2003 and 2004
MAIPO4 2004 40000 CP
MAIPOZ 49 2003 2 NC MR 1 CCM .O079GE NAIP In Utah.
MAIPO3 2003 2 NC  GT 42 Q0
MAIPO3 2003 40000 CP .
_» MAPP3Z 100 1997 40000 BW M NAPP3 film was used to
TS NDOP 100 1937 1 _BW__ MR 1 CCH create USGS DOQQs.
MALPPZ 100 1993 40000 BW DI 17
MAPP1 100 1987 40000 CIRP SI q ¥
MNHAP1 100 1981 60000 CIRP M
FSi 100 1977 40000 BW  PI 4 N 11299 Film available for
UsDa 100 19737 1 EBu ME 1 CCHM
Fai (F) 1971 20000 BW PI 2 N 11298 Salt Lake County
Fai (F) 1965 20000 BW PI 4 N 11297
Fai (F) 1953 20000 BW PI 2 N 11298
Fai (F) 1958 10000 BW PI 9 N 11295
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Historical

Imagery can
very clearly
display the
changes
which have
cometo
favorite
locations,
such as the
University
of Utah
campus.

The University of Utah:1958 Imagery with 2009 Street:
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Historical
imagery can
very clearly
display the

changes
which have

come to
favorite
locations,
such as the
University
of Utah
campus.

Farm Service Agency

ET(aRC .

g5
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Historical
Imagery can
very clearly
display the

changes
which have
cometo
favorite
locations,
such as the
University
of Utah
campus.

Merrill Enginegring
Building |

¥

Engineering and -«
Mings BUilding'

= Fault Lines
Salt Lake Streets
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Imagery can help
us look at change
In our own
backyards.

APFO is located
In West Valley
City, Utah, close
to a small
preserve called
Decker Lake.

The area has
changed a great
deal in 50 years,

i

i

Decker

Lake
Area

o ]

Land Use 2006

Commercial
:| Farms
B Highway
- Lake

| Residential

- School

Church

Stansbu
Church Elemen

Hillsdale
Elementary

Chur@
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In 1958, Decker Lake

Was,&nftégvh ger, and

theb Fﬁ tﬂ outh

Hed as

ye d0'SGS
O

was pakgidyed,
1088 |ABEBihggery:
south: \@eawéchine
E Center, a large
hockey arena, was
built where the
wetlands had
been.

MDOQs made from
1997 NAPP
photography.

1:40,000 scale
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100% -

Land Use by Photography Year

80% - @ Highway
.- m School
Summary statistics marcent of 60% = Residential
can be used to Total Land 0 Commercial
create Area 0o | @ Wetlands
spreadsheets and m Lake
charts illustrating 20% | @ Farms
the change in land
i 0% -
use over time. ASCS 1958 NAPP 1987 NAPP 1997 NAIP 2006
TASCS 1953 - MNAPP 1987 - NAPP/MNDOP 1997 MAIP 2006
‘Acreage Percent  Acreage Percent Acreage  Percent Acreage Percent
Farms 47467 45599 146.18 =k 30.55 1.78 3.18 017
Lake 189.43 18.35 N7 1.97 31677 1.85 31.67 1.72
Wetlands 29.08 2.82 0.00 0.00 0.00 0.00 0.00 0.00
Commercial 2797 2.71 452,54 30,06 633,66 37.07 756,99 41.07
Residential 0850 2989 756 kS 47.09 827.53 4532  BB5.25 46 87
School 2.43 0.24 38057 2.37 38.05" 222 35,05 206
Highway 0.00 0.00 150897 9.40 180,897 8.81 150,89 8.17
1,032.08 100.00 1604527 10000 1712547 10000 184603  100.00
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What about the
natural landscape
under all of the
new development?

Businesses have EL R -

been built where £ ecker k=

there once were K8 3N PG RR s 1
wetlands, and A\ Lak

there are several

fault lines nearby.

Preparation for
natural hazards is
one important use :

of historical il nar R
imagery, maps and & Neighborhood Hazards

Fault Lines
vector data. DRG wetlands

& [ Dccker Lake 1958
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Aerial Photography Field Office Customer Service Section:
2222 West 2300 South 801-844-2922

Salt Lake City UT 84119 apfo.sales@slc.usda.gov

www.apfo.usda.gov
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