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ng Aerial Photographs—

A Layman’s Guide

Aerial photographs are one of the most useful tools for mapping and
management planning available to the forest and land manager, Fhotos are
invaluable for laying out a road, planning a timber harvest, or choosing a
site for a home or building, Aerial photos provide a bird's-eye view of the
total property—-an aceurate and inexpensive source of information that can
save time spent in the finld. They reveal presemt and past land uses, and the
refationship of land to adjoining properties. Aetial photos can help you
malka efficient and non-conflicting land management decisions.

Most aerial photographs are taken
with the camera pointed straight down.
These “vertical” aeria! photos can be
used to locate property lines, roads
and trails; deterrning hearings and dis-
tances; identlfy vegetation types: and
measirs land areas, Figure 1 shows a
typical gerlal photo,

Since fight paths overlap, two over-
lapping photos can be interprated three-
dimensionally with special equipment to
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make topography and timber stand out
clearly. Land managers can estimate
tree haights, stend volumes, slope, and
other land form characteristics befare
undertaking field reconnaissance.

Acrial photos are best used in com-
bination with field measuremants, be-
couss sccurate measures of tree
diameter, farm class, stem dofect, and
stand volume are difficuit to obtain
from aeriai photographs alohe,
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Figure 1. How forest snd land feptures look from the aiv. The following fratures are depicted: A} hardwood
stand, B} pond, ¢} right-of-way, D) pasture, E) mature pine stand, F} young pine plantation, G} harvest road
system, H) seed tree harvest, 1} buildings, ) interstate highway, I upland bardwoads lwinterl, L} shelter wopd
harvest, M} iake, M) crack, O} residential roads.

Vegetative Defineation — kdentifying
Forest find Vegetative Types

Cropland, pasture, water, and major forest types
aro easily identified on asria! photegraphs, Each
type has distinctive characteristios:

Cropland: Crop rows and ditching are often evi-
dent; fislds appear as patchwark,

Pasture: Pasture appears ag smooth and uniform
with iltle varistion in color o texitre.

Water: Watar appears dark gray to black. In shal-
lower areas or where wales is turhid, it may appesr
much lighter. Fonds and man-made lakes will often
have a straight {ine indicating the dam lecation.

Forest Types: Timber stands appesr 85 contigu-
gus, rough-textured areas, Conifers appear darker
than deciduous hardwond forests. Shadows are

common in winter photos of hardwood stands
becauss of an absence of foliags.

Onee you can distinguish between land forms
and vegetation, you san begin 10 group, or stratify,
sirifar types inlo managaments units callod stands,
Stands are bigoks of timber of the same specios and
relative age that can be managed as a unl,

Grouping, or stratification of stands and pther
vegetetive types makes management more efff-
cignt, For example, if managing for timbet produc-
tion, fully stocked stands can be mapped
separately from young or intermaediate-growth
stands. Prascriptions for final harvest, thinning,
controlled burning, of other treatments ¢an then be
made on a stand-by-stand basis. if increasing wild-
fife is an objective, water souices, edge {transitions
between vegetative types!, and field horders are
iporant. By recognizing and [ocating these erith-
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Figure 2. Changing land cover caused by beaver immigration. These photos show identical acreage. In the
1871 photo at right, heaver pond appears black. Changes in fights-of-way,vegetation iypes, end fiekd

horders also mark the 17 years between phatos.

cal areas, wildife management practices can be
implermnanted to provide maximum henefit,

Stratification is also imporiant when doing a
forest inventory, Field work can be minimized and
the number of inventory glots reduced by sampling
within strata. Feveer sample plots are needed to
sampie uniform areas {within strata) than o
sample a highly veriable area {the total foresti 1o
vinid statistically accurate data.

Locating Roads, Property Lines,
and Other Land Features

Linear features such as roads, streams, power lines,
ponds, end lakes are clearly visible in asrial pholos
uniess coverad by vegetation, Aerial photographs
1aken in late fpll or winter after {eaf fall are preferred,
Permanent roads are usually easy to identify.
Using an aerigl photo, the manager can determing
the location of existing roads and decide if accnss
iz adequate 1o acoomplish forest management of-
jectives. Wel designed and placed, roads provide
agcess for fire protection, timber managenent, and
recreation. But roads are expensive to build and
maintain. Where roads are nesded, the rough toca-
tion can be done by photo interpretation prior to
on-the-ground tayout and design, '
Property lines arg ofian apparent, particularly
when adjacent land use s different. Many deed
descriptions call for 3 propery line which runs the
course of p stream, main run of a swamp, road, or
fence, Large trees are often left o mark lines o
cormers. Photo interpretation prior to field Investi-

gation ¢an locate these faatures and faclitate on-
the-ground boundary location.

State law requires land managers 10 protest
watet quality during forestry activities, Using aerial
photos, a manager can identify streams, ponds,
and ditches to help decide where Streamside Man-
agement Zones {SMZ) are necessary, SMZs are
buffer argas along water courses which trap sedi-
ment and pravent contamination. Special care is
atso required in these zones to protect the integrity
of the ground cover and mid-story vegetation. Log
decks and roads should be located outside of the
SMZ when possible and the number of roads
crossing the SMZ should be kept 10 & minimum.

Changes in the Land

Camparing aerial photographs taken at differemt
times is an easy way 10 deteci changes In land use
gr sondition. Forest growth, timber type changss,
forest mortality, changes in waterways, and resi-
dentiat developmants are examples that may alfect
maragement decisions. Another excellant example
of change is the impact of beavers on bottomiand
hardwoods, Figure 2 shows an area befors and
after flooding by beaver. Management decisions
refated to this floading may include the sabvags or
harvest of affected timber, followed by reforesta-
fion with 1ree shesies folerant 1o Nood conditions.
Wildlife management opportunities for the sams
area could include the sowing of millet for water-
fow! or ergction of wooad duck boxes.

e Py T N AP



Mapping And Area Determination

i the accuracy of area measurement is not oritical,
maps can be produced at the same scale of the
photo by direct tracing. Such maps are useful for
management plans.

Where the terrain is reiatl:velv flat, the map or
the photo may be measured directly with an ac-
ceptable degree of accuracy for most forast man-
agameant degisions.

In steep terrain, the photo scale mwust be cor-
racted for slope to achigve @ mors accurats acre-
age determination. Contact a surveying
professional for agsistance,

if finear or area measurement is oritical, the
scale of the aeral photo must be determined. The
scale iz Usually marked directly on the photograph,
or the photographer may provide the scale with
aceompanying literature, The most securate mea-
sure of scale iz the proportion of distange on the
photograph to actual distance on the ground. For
exampte, on @ 112,000 scale photo, 1 inch mes-
sured on the photo would equal 12,006 inches, ot
1,00G feet, on the ground, {See Table 1 for other
commohiy used photo scales.)

if seale is Aot known, determine the average
sealz of an eerial photo by selegting a Hnaar feature
in the picture, Roads, fence lines or power lines
make good ground references. Measure the linear
distance on the ground {in fest) and do the seme
an the phetograph in inches).

The scale is then calculated by dividing the
inghas on tha phote by the ground distange in Teat.

Exatmple:
Ground distance = 2,000 fent
Photo Distance = 2 ingches
Photo Scale = ground distance < photo distance
= 2,000 :2=1000
1 inch = 1,000 fest
Therefore the photo scale = 1:12,000

Once the scale is known, an #ead mMeasurement
can be done, For more reguiarly shapad features
like squares and rectangias, calculate tha area hy
multiplying the ohject’s length timaes its width,

For odd-shaped features, the easiost method of
calcuiating ared uses a dot grid, A dotgridis a
clear sheet of acetate with dots arranged system.-
atically on a grid pattern {see example, Figurs 3},
The grid is aligned with a stralght line feature on
the phioto and the rumber of dots counted within
the area to be measured, The humber of dots mul-
tiplizd by the ares represented per dot gives the
areg measuremant,

Fhree-Dimensional Viewing

Three-dimensional viewing is another aspect of
aerial photography's usefulness. Overlapping pho-
tographs of the same area ¢an be viewed simuite-
neocusly with a device calied a stergescope, making
hilis and tress “stand out.” Trained viewers ¢an
estimate guch three-dimensional characteristes as
tres height, stand volume, and slope charagteristics
of the property, For the average landowner, stergo-
soopes may be oo
oxpunsive 1o consider
purchasing, but local
offices of the Natural

Resources Songarva-
tion Service, North

Carolina Division of
Forest Resources, or
Consolidated Farm
Services Agency can
provide asgistance in
supplying and inter-

preting aerial photos.
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Figure 3. Dot grid with map

seales and equivalents for z 64

dot persguarednch acreage grid, } )
To use this yrid, photoropy CAEE EINCH I IS RIS R DI i MY RS FRN i Nt s e
the figure on 2 transparent Rt L e B Lo L s by Cuv S LIEY LU LT C
overlay sheet avalisble fram sny S U NS S N S DO I A D I It A
ﬁﬂpfﬂﬂﬂtﬁﬂ +ilil---rl|‘!l|1‘+ll----a.l|ililiE-v‘v! [

!l!!-'llli-\!.-!_.u-l!li- pl-q-:w!l!l-:lliﬂ}i -

s T ZZEZ?'I:::iZZIZ ;
How to Use the Dot Grid e i L LIt £ T LA B
Piace grid over ares 1o be :Z::Z:II::%::f:?:llf'::::f::::l T
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fal within the measurement 5 1 DO DA D D D DS It O
area, Dots which fal an Knes are s Wi wansts EUeid Pathi N FRIY S M Pl R S R s Kt
counted as onc-half dots, To s Y DR L i FA s s Fuis ater i Mt i e
compute total acreage, multiply e e s v e e D F s ee W A ENIER EWEY ER
dot total by comvarsion factor ALY LIS PEIPS PREPS PP PR PR PG RS VS PR e P S S PO
for your photo's scale, L DS TR PR DL TR DS IO G Dt 0t A M B

{64 dots ped square inch)

MAP SCALES AND EQUIVALENTS

Equivatent Inches Acres Per Caonverting Factor
Seafe Por Nile Sqguare Inch Each dot equals:

"= BB .00 60 0,156 acres {abhout 1/6 acm.‘r. |
1w 10000 5.78 22.86 4,252 seres {about 142 acre}
R v+ A.00 4480 0.625 acres {zhout 2 acre)
T w 2,000" 2,64 g1.82 1,435 acres (about 1 1/2 scre)

EXAMPLE;

A section of a dot grid is placed over an
irreguiar shape. Ninetgen dots fall within ,
the object's houndaries, Two fall on the fine OIS P
and are counted as one-half each. The ot e e
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number of dots s 19+ 42 X B = 19+ 1 = 20, S PY 2 Dy ot PR P O O 1
Multiply this total by the acreage N N A R O R A X ';

conversian factor,




Obtaining Aerial Photographs

Cantracting with ah aerial photographer is expen-
sive, buit gives the landowner control over the type,
scale, and timing of photography. Cost is usually
prohibltive for small woodlof owners,

Landowners may purchase existing photos from
the Congolidated Farm Services Agency orthe North
Carolina Department of Transportation, Lacal offices
gan provide order forms for the photos, which in-
clude complete ordering instructions and pricing
information, One major timber company, the
Wayerhasuser Company, also has aerial photo-
graphs of countiss in eastern North Carcling. Phofos
can e vieywed at the Aesrat Photo Sales Departtnent

in the N.C. Timberlands Bullding of Weyerhaeuser in e

Mew Bern, M.C. Call the Aerial Photo Depertment at
{913 B33-7846 for more informatioh.

Summary

Aerigl photographs are 5 management planning
taod which reduces the time spent in the field. Pre-
planning using aerial photographs afiows a jand
rmanager 1o invertory vegetative types, iocate envi-
ronmentaliy sensitive areas, plan wildlife habitat
improvement, identify changing land uses, and
stratagically plan timber management activities.
They can be sasily obtalned at a reasonable cost.
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