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ABsTRACT: Before county and local governments will utilize satellite data extensively for landcover inventories, digital
image processing techniques must be developed o identity transittonal land-use conditions and create large-scale,
readable land-cover maps. This study examines a satellite-based land-cover inventory done for Schoharie County, New

York and reviews the problems encountered in identifying and mapping brushland
srushland throughout the Northeast represents a barometer for measuring the shifl

within the county and region,

away from agricultural land use to second-home property.

a significant transitional land use

Detecting and locating brushland on a regular basis can

greatly assist county and local government officials in planning and managing a county’s future.

INTRODUCTION

S( HOHIARIE COUNTY, a rural county situated on the northern
edge of the Catskills, is experiencing, as are many areas ol
the northeastern United States, a land-use shift away from dairy
farming and a movement toward vacation/second-home prop-
erty. In 1968, using traditional aerial photographic techniques,
New York State developed a land-use inventory of its upstate
region. Employing the same techniques, the inventory was up-
dated in 1973, bul only for the Catskill Region. Maintaining the
five year interv al, the inv L'ntm\ was again updated in 1978 for
Schoharie County using Landsat Mss data and digital image
processing techniques. One major land-use change noted in
these inventories was the shift of marginal tarmland to aban-
doned, brush covered land which eventually would become
forests - the desired environment for second-home property.
Brushland represents a significant intermediate stage in this
land-use shift; however, it does not form a homogeneous sur-
face condition in a manner similar to some other land covers,
making it difficult to identify and display using conventional
digital image processing techniques. Local government officials
throughout the rural areas of the Northeast are quite concerned
about the repercussions which this land-use change might have
on local economies and governmental expenditures. Brushland
forms a barometer for measuring land loss to active agriculture
and potential land gain for second-home development. Using
Schoharie County as a case study, this paper examines the is-
sues associated with detecting and recording brushland using
satellite imagery in comparison to aerial photography and the
reaction of local governmental officials to a satellite based in-
ventory featuring brushland.

BACKGROUND

In 1966, the New York State Office of Planning Coordination
was directed by the late Governor Rockefeller to develop a com-
prehensive land-cover study of the entire state known as the
Land Use and Natural Resources (LUNR) inventory. This inven-
tory was based on aerial photography taken in 1967-68 for up-
state New York and 1969-70 for Long Island and New York
City (Swanson, 1969). From these photographs, land-use maps
were produced on mvlar film as overlays to the U.S. Geological
Survey 7Ye-minute quadrangles. These maps were valuable
planning and development tools used by local governments.
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From the information on these maps, a computerized geodata
base was constructed which was structured on the Universal
Transverse Mercator (UITM) grid with a cell resolution size of
one square kilometre (Tomlinson, 1976).

In 1972, the Temporary State Commission to Study the Cats-
kills (1975b) was established by the State Legislature. One of
the charges given to this commission was to analyze land-use
conditions in the seven-county area designated as the Catskills.
Schoharie County was one of the seven counties. Based on
aerial photographs taken in 1973, updated LUNR maps were
made of the region. Thus, the Commission was able to detect
and analyze land-use change over the five-year interval be-
tween the 1968 and 1973 LUNR inventories. In 1976, the Com-
mission was dissolved with no plans made tor updating LUNR
maps in the future.

In 1975 a cooperative program was established between the
State University of New York, College at Oneonta, and the
Schoharie County Planning and Development Agency (SCPDA).
Several projects were undertaken through this program, one of
which was to develop a countywide automated geographic in-
formation system for environmental monitoring (Baumann,
1983a). This system contained land-use information from the
1968 and 1973 LUNR inventories. In the early 1980s, the land-
use portion of this system was updated using 1978 Landsat MSs
data. The vear 1978 was selected in order to maintain a five-
vear interval. In addition to updating the geographic informa-
tion system, a new set of mylar overlay maps showing land vse
was prepared based on the 1978 Mss data. SCPDA was particularly
interested in having up-to-date maps because the planners had
done considerable work with the 1968 and 1973 LUNR maps and
found them to be an important resource for planning purposes.

This project was sponsored by NASA's Eastern Regional Re-
mote Sensing Applications Center (ERRSAC) to demonstrate the
utility of operational applications of satellite data at the local
government level (Baumann, 1981). The total cost of the project,
including computer time and data acquisition, was 511,600,
considerably less than the estimated $25,000 needed to produce
the 1973 LUNR maps which were based on aerial photography.
However, tor several reasons the project was not repeated. First,
with the commercialization of the Landsat program, satellite
data sets have increased in price form several hundred dollars
to several thousand dollars per set. For a project of this type,
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this price increase might be partially offset by the decrease in
the cost of computer time. Second, the maps generated through
this project were difficult for the local planners and decision-
makers to read. This problem is discussed in greater detail later
in the paper. Third, both LUNR projects as well as this project
were supported mainly by state and federal funds. The county
does not have a record of financing work of this type from local
funds. This same problem has plagued the development and
use of the geographic information system prepared by the col-
lege for the county. Finally, the lack of time and funds by both
the college and county has made it difficult to train local officials
on how to use remote sensing and GIS techniques to address
the county’s planning problems.

STUDY AREA

Schoharie County, situated in east-central New York State,
covers an area of 1616 square kilometres (see Figure 1). Based
on the 1980 Census, the county has a population of 29,710 with
its largest community accounting for 5272 people. In 1970 the
county had 24,750 people; thus, during the ten-year interval it
experienced about a 20 percent increase in population. The State
during this same time period faced a 3.7 percent decrease in
population. Schoharie’s growth reflects mainly an internal shift
in the State’s population from the urban centers to the rural
areas. These population figures for the county do not include
the large non-resident population.

Dairy farming is the county’s principal occupation, followed
by service activities and a few small industries. A growing num-
ber of people commute to Albany and Schenectady to work
aided by the construction of an interstate highway through the
county. The county faces several major land-use problems, two
of which are the continued loss of agricultural land and the
increase of land owned by non-county residents. From 1969 to
1978, during the period that the county experienced a 20 percent
increase in population, it lost 105 farms and 9880 hectares of
farm land. However, the average size of a lost farm was 93.8
hectares, which would indicate that most of these farms were
working under marginal conditions. This loss of farmland rep-
resents an on-going process which started mainly after World
War Il and peaked during the 1950s and 1960s when a number
of large, marginal farms in hill regions of the county were aban-
doned. In 1980, the county had 10,889 year-round housing units
and 1,762 seasonal or vacant units. Of this latter group, 433
were designed for occasional use such as weekend visits, sum-

CATSKILL
=~ REGION

Fia. 1. Location of Schoharie County in New York
State and the Catskill Region as defined by the
Temporary State Commission to Study the Cats-
kills.

mer vacations, or hunting trips, and 338 were in varying stages
of abandonment.

The county possesses considerable topographic variation
ranging from low rolling hills above the Mohawk Valley in the
north to the Catskill Mountains in the south. The northern third
of the county averages around 425 metres in elevation with a
local relief of approximately 45 metres. In general, this rolling
land produces good crops such as hay, corn, and oats. A rela-
tively high, heavily dissected plateau condition exists through-
out the center of the county. With poor soils and steep slopes,
the land is mainly in forest, brushland, and pasture. In the
southern part of the county the Catskills rise to elevations of
over 765 metres, 150 to 185 metres above the general level of
the upland plateau. These glaciated mountains, with rounded
slopes, are heavily wooded. Overall, the county corresponds
closely in area to the drainage basin of the Schoharie River
which flows northward from the mountains to the Mohawk
River. This river meanders through a wide, fertile valley setting
from 150 to 245 metres below the surrounding uplands. En-
dowed with rich soil, the valley contains excellent farmland and
forms the historical heart of the county. Figure 2 shows the
Schoharie River flowing northward through the county’s hill
region in the south out onto its rolling topography area in the
north, eventually linking with the east flowing Mohawk River.

BRUSHLAND

Brushland represents a transitional stage of pasture and cul-
tivated land reverting back to forest. Around the turn of the
century much of the hill land and slopes as well as valleys in
Schoharie County were cleared of forest and used for pasture
and cropland. As farmers in the region found it harder to com-
pete with the development of new technologies and economic
approaches to farming, they started to supplement their income
with non-farm jobs, and concentrated their farming endeavors
on their best land, mainly the valley bottoms and low slope
areas (Temporary State Commission to Study the Catskills, 1975a).
With smaller dairy herds developing due to increased milk pro-
duction per cow and tractors replacing horse-drawn equipment,
which was more suited for steeper slope areas, much of the
pasture and cropland reverted back to forest. Pasture would
start first by showing clusters of low brush generally near the
edge of the field next to existing forest. Next, white pine trees
would intrude, forcing the low brush to move further into the
field. Hardwoods (mainly maple and oak) would follow by mix-
ing with the pine and eventually replacing the pine except on
steep and north-facing slopes. Cropland went through these
same stages, but farmers frequently allowed this type of land
to convert initially to pasture. Figures 3a through 3c show a
series of aerial photographs taken in 1937, 1960, and 1973, re-
spectively, for the same area. These photographs illustrate such
historic changes, as cropland and pasture gave way to brush-
land and finally to forest.

Brushland provides little income to farmers who face in-
creased property taxes as the county is pushed toward offering
more services for the growing non-farm population. In 1971,
the State required each county to produce a tax map for each
parcel of land. Because much of the land was originally laid out
by the metes and bounds system, property lines were fre-
quently in question, but with the aid of aerial photographs,
these tax maps were made showing property lines. With better
defined parcels, many farmers found that they owned more
land than originally indicated and, as a consequence, had to
pay more taxes. With an increase in non-productive land and
more taxes, farmers have felt the pressure to dispose of their
farms. Sometimes if they are not able to sell their land, they
lose it to delinquent taxes. Urbanites from the nearby cities,
especially New York City, find land prices in places like Scho-
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Fic. 2. Landsat M3s Band 6 image of the Schoharie
Region. The Schoharie River flows northward through
the center of the image linking with the Mohawk River
which is located outside the country.

harie County extremely low. They are seeking property for rural
retreats and as a means of lowering both their federal and state
income taxes by having a second home. To some of these ur-
banites, especially those interested in hunting, brushland areas
are quite attractive, because wild game such as deer and turkey
concentrate in brush environments. These urbanites also like
forested areas because they provide more privacy and epitomize
the “back to nature” experience.

Brushland represents an important barometer of land-use
changes in the county and associated changes in social and
economic patterns. A farmer generally takes note when another
farmer does not work a field and allows it to begin the process
of reverting back to the natural environment. It reflects how
the second farmer is thinking and problems which he may be
facing. County and town planners and decision-makers try to
take note of the same conditions but at a different scale. By
identifying which areas are experiencing a shift from agricul-
tural land to brush conditions, planners and decision-makers
can attempt to take appropriate action at an early stage. Their

Fic. 3. Photographs taken in (a) 1937, (b) 1960, and (c) 1973, respec-
tively, showing the normal land-use shift of cropland to brushland and
brushland to forest.

problem lies in obtaining accurate information about brushland
for large areas within a reasonable time period, so that decisions
based on general observations and speculations are minimized;
thus, the need for satellite based remote sensing techniques to
detect brushland.

1978 STUDY

A 9 August 1978 Landsat MSS scene was acquired for the 1978
updating of the 1968 and 1974 LUNR inventories of Schoharie
County. In addition to maintaining the five-year interval, the
scene was selected for its near cloud free conditions, high rat-




yim wayy Sutdnoid Aq sjaxid 1aaoa-puep [enpraput no 193y
(0 ,_&.cuzt:_.._ [enjae ayj 0] Ajeal pue pead 0] JNIJp [[13s adam
sdewn ayy “seare puejysnig sased JSoW Ul pue “Suonipuod [euos
-uel) pajuasardar saanpaw asayy jeyy paurejdxa sem 1 ySnoyy
uaas sdew ayr noySnoayy seare ur punoy spaxid 1aaod-pur)
[ENPIAIPUL JO 2INIXIW AL} O] JNQ SASSL[D IDAOD-PUL] JUSIAPLIP JO
1AqUINU ay] 0] aNP JOU SEM [IJap JO [9Ad] ay | “stuaped 1aa0d
-pury jo uonruasaidas padeys-xoq sy pue sdew ayy vo preyap
JO [9AJ] A} 0] aNp pead 0] I[P alam sdew pasuap ajjjajes
YY) AJUNOY) ALLYOLYIS JO S[PDIIO JUIWLLIAOS [e20[ o) 0] “(u.)
puej jsaloj pue (1y) aanjnoude aanoeur 10 (Oy) aimysed pue)
-doad usamiaq auoz uomisues) v Juguasasdar adepns pros e se
pajensny st wapped puepysnag ay cdew ynaT e vo pajuasasd
se (0g) puepysnig jo ajdwexa ue smoys ¢ aandi] uosuedwod uf
“uonIpuod puepysniq e wio) spaxid jo sdnosd ao spxid puysip
ASAL] “AJAALIA[0D) A nouEe pue ‘Jsalo] snonpoap ‘() 15a40)
SNOLaJIU0D “(¢) poomisnig Jo siapsnp (axid oy yEnoagy patiaguy
S1 PURIYSIIQ SPAIIYM “SA0PLNS SNONTU0) “afie] ST pajuasal
-daa aap seare (y) ammnouge pue () 15310} snonpoap ay
sspaxtd paxiw jo uogenys siyy sajensny| ‘sdew 1aa0a-puey asai)
JO AUO WOLJ U0HIas aafejuasaldar © smoys (oiym ¢ aansty “1so
-10) pue ‘armynouse ‘poomysnig se paissep spaxtd jo sdnoad
[lews 1o/pue sjaxid ajuts jo siajsnpd se puejysnag jo seaae Avpd
-SIp APMS SI) Wody pastiap sdew 1aaod puep ajnunw-o 2 ay |

sanbruyay Suissadoad afewn jepdEip Suisn aigepajap jou sem
A10831P) IAA0D-PUR] PSP PUR[YSTLIQ “[E1auai uf "suonipuod pue)
tado s8a[ PUE LAAOD L] SNONTIUOD AOW LYIIM PAIRLOSSe §1 pue
1S010] 0] puv| [LINJMOLEE AALIE WOL] UOLISURI] PULLSNIQ aLj) Ul
age)s 1a1e] © Sjuasatdar pOOMUSIIY *PURLSTLIG UM PasTuod ag
10U poys g padopaasp sem poomLsSnIqg se paliuspl sse Y
“SaLI0FA1E) ASAY] LAPUN PALISSP]Y A[[PLLIOU SPAIL ST [[aM SP spade
PULIUSTLG UL SJUNOD aPROUL ASL] dSTIEIAG Paje|jul a1e 7 ajqe ] ul
SISSP]D AN0J ASAL) YIM pajenosse sanjea adejuadiad ay) oy
-L8e 1o FPOOMUSILG “J1S210) SNOLAJIUOD “J5a10) SNONPRAP 1ayjla
AuLaq se payIsse alam vale puejysniq e uiypim spaxid [enpiaip
-ur “Appuanbasuoyy “ssep auo se aayaBo) 1aa0d puey jo sayoajed
snoauafornay g snonfnuod asayy dnoetd o 1sixa saampanoad
Suissadoad afewr ajqejns ON IAAOD pue| dseq s oy Suipaod
SP PagUApPL aq ued Jesow puejysnig agy uigpm gajed Aiaao
Apreau ‘azis ur sarepoay £t APjewnxoadde oxid ssivoue yiipg
axtd (oea Suwidnssep vodn paseq st AGojopoygow Surssaoouad
adewn [enSip [puonuasuod ‘rasamop] “dew e uo waped snon
B0 “[8UIS T Se PaIr aL] MOYS PUT 120D PUR] JUO ST I 1of
-01 sayojed paxiw asay) Surdnosd Aq ease puvjysniq e Ajyuapi
pinom aojegnsasur ue ‘sanbruypay voneaadiajur oyoyd jeuae
[euonpesy dapun 1aa0d puep adAy snoauagorajay e Supyew
‘Saad] do/pue ‘qnays ‘ssead Jjo r.n_su::u jjewus jo _,._q./_:r_:_..,.., e
-S0ul © st puejysnag “sauojuaaut uonejaadiajur ojoyd jeuae ¢ /4]
pue 961 a3 0} uosuedwod ur Apenogaed “puepysnig Sutdepd
1p pue SuiAjuapt yim pajenosse swajgold ayy pajensuowiap
osje Apmys oy csdiysumo] wagaou Ay Ul Suogipuod ysniq
UL ASPAIOUT JUEIIUSIS aU) AW JSA O] L0f PAMOYs pue Ajuno.)
aueyoydg utypm sadueyd pue suwaned asn-pue] usmouy ay
jo poddns ur aauapiaa papiaoad Apnys gza1 2yl ‘Jeraual ug

SONIANIL

.r_"..a.:_—..
PAMO]S PR PURUSIIQ 0] JUDWILOPULQE PUp| WL JeY) Pue ¢/4] W
JSAI0J AWOIAG PEY R9a[ JO puLysniq ayy jey) Suneapui ‘pury
15a40) Ul aspanul Sutpuodsarion at) pue pueLsniq ut aseatiap
AY) SEM SALIOJUIAUL YN €261 PUL 8961 Y} UIIMIAG PAAIISGO
a8ueyd asn-pue| JuedyIugs jsow ayg s|psie)) gy noyanoay|
SOJEL JAMO[S U e Seade asayl ut papaadold sey juawuop
~uoqe wey asnedaq ssadoad sigy jo a8e)s puepysniq ayj e asouw
AL SUMO] WIatjaou ....xr:z:.._ Ay t1saa0 ut puep jo adejuaniad
saySny o ut Sugmsaz ‘pouad 1araes ue e 1sa10) 0] purjysniq o)
JUALLOPURQE WLIRY Wod) 1IYs ay) paduatadxa Ajunod ayy jo jjey
WIINOS A "a8e1aA0d aal) atow Sulavy pueiysnig jo adeys

0661 "DNISNG

SAPOQ IAITA IO SP [[AM ST SHOALISAT SapuL (* ] ) 1010 .,
AR pue fueg
-INANS “URGIN JO SISSPRY I2A0D PUe] ay) sapnpoul (* [S) uaaiog |

(ST T o A L o D - o - SO of 0 o1 % o AINNDOD
L6700 0070 o0t [ o VA | LE'TE 99k junung
1670 S0 TE0 ZE0 LT Fe'e EFIS [L'SE dangappiy
QT0 0000 900 90 8FTD €1°C TET1E 99t uosiaga|
26°T D00 00t S0 €€ |06 HIITE 00ty Loy
<ot 000 000 ST L6700 OFTL 6TTEY HEET uoqn.g
Lo T T N § R T ) W TN S § AIASIUO Y
ueTDd D Do €0 1270 ROTE DETLE €6'ST ALLIOOU
€8T 0000 000 900 eRT0 9RTTL S1TZY eI Hrag g

sdigsumo] wiaynog
€T0 600 BOO 690 SET FEE YSYL s0TuE 1AL
9ct) 000 00’0 TOD £€°T TED eLTRT LFIL uoaeys
FEO00T0 £0°0 TED LR8T0 TET O OTE TTre parsmag
P60 1970 6T HTE TER S1TeT (ETRE ALEYOL G
T oo g€ro [0°0 (g TITT  |Y7EE BLTOY AAPpUOWiIan]
AT 000 SE e T€°Z1 200 ZFT 1T mueaads
Z8°) SOT1 SO°L SE) €9 99T Lo'ET YLTIY [S2[q0
WL 000 00t Tl IEIL TITO CT8T 8728 RIEHELS)

rr:.__,,__._.::_ LI O N
wIM OIS SIS TIM mME D AN DY

dIHSNMO ] AH HIAOD ANV W10 40 INIOH34 2 318y

JOALISY 13

RRITUN LM

ir_____—./_ AN NS
RIIEY VH

urgangng s

uedan) M

SPULIAAY PAPOUAY MM
oo sy Mé
JSad0] SNOIAJIue 1D
IS0 PONIA JIN
AN NALEY v

VAV WLIDIQ SSIN WOHH G3AE3( $3SSVT1D HIAOD-ONYT  *| 318V

PadsULAPE UL | ‘POOMLSIIG,, SE PAYIUAPL SSP pue] © jo adow
urejuon sdiysSumeo) WIayaou ay ] AJunod ayj jo ey waynos
ay yim pajeposse suonipuod rydesdodoy Sunyojewn “sadoys
Juoey yrou “danis uo pue sUOEAIA LYY 1L 151X Aj[eiouad
S)saa0y ﬁ_..::..-. .Iﬁm_.__.ﬁ.r»__.afz LAy aou ayj :_.J ..:—_.: a...wa.:a.._:._ ....._C,u...._
-IUOD UL PUP| JO JuUnowe taysiy Apagead e ssassod sdiysumo)
WIAYINOS Y] “OS[Y "1S240) ul pue) aayy jo juadiad (2 pue (9
uaaM1aq aary sAISuMo) WAYIN0S ay) Sealaym ‘ainjnaLge ul
1900 puep sy o juaaad g9 Alarewxosdde afvaaar sdiysumoy
LU OU AU [ “APNIS 8261 SIYI U0 Paseq sse[d 1aA0d-puef (oea
101 vaav [10] Jo afejuantad oy ‘diysumoy Aq ‘smoys T agqe
(qege| ‘uuewineg) sdew N7 Ay 03 jewo) u
aepiuns sdew asnpoad 0] pasn seam 1as epep pajaaston ay “aanold
uad jepsip v Suwidopdwy sdew aydesfodoy aynunu-ciz o850
A} O} WLOJUOD O] PAEds Pue paLiiad A[[RILIOWL0NE sem jas
elep paygissep ayp uaniad ge pue €] usamioq duljjey sassep
JSOW YIm 1ajem 10g woniad ¢ zg 07 swaped Juawapas
101 quaniad gz Aprewnxosdde woa) padues sasse asa) 0] |aA)|
ADLINIOP AU [ 2IQEL UL PAYIUIPT 1P LDIYM SASSLLD 19A0D-PUL
11 wioy 0y padnoid siam sassep ¢ oy “sdew aydeadodoy pue
‘aferaao dydesfojoyd [euae ¢zp1 pajw] ‘spoyaw play Suisn
sssepo o) axid yora uSISse 0) IDISSRD POOLAYL] WNWIXeL JL]
ysnoay) passadord suom sassep [eapads ay 7 puueyy yim
uoteaao Y speop anp paddoap sem | jauuey ) f pue ‘¢ g spau
—ueyd Suisn pajerouadl adam sassepd jeaaads cf “anbruypay pasia
-tadnsun e “wedford pOYVIS S AI0JEIOqET SAAIN0SAY L]aes]
VEVN FUISM) "aSrIaA0) IDWILWNS PUe “SQUUetd 1noj (e ut ssul

ALOWNT A ONDREEINIONG DRITAWINVAIDOLOH (Ui




DETECTING AND RECORDING BRUSHLAND USING MS5 DATA 391

neighboring pixels to form larger clusters might make the maps
less complex in appearance and, thereby, more readable, but
this process might also eliminate many of the transitional areas.
In most cases local rural planners want good land cover maps
down to the 7Va-minute level. Small scale, satellite derived maps
are generally attractive and colorful, but they do not provide
information down to the level at which local planners frequently
need to work,

The box-shaped representation of patterns could be overcome
by developing more sophisticated computer algorithms that could
generalize the boundaries between land-cover classes and cre-
ate cosmetically better looking maps. This process would re-
quire considerably more computer time. To draft a single map
using the existing system took approximately 30 minutes of
process time on a large mainframe computer and slightly more
than two hours on a high speed digital plotter. To handle het-
erogeneous land-cover conditions, which are inferred through
the mosaic clustering of other land covers, is a harder issue to
overcome. A nearest-neighbor algorithm might be designed that
could detect areas with clusters of individual pixels associated
with certain land covers and group the pixels in these area

]

A
QPR

W

_ L] )

FiG. 4. Sample area from the land-cover map produced from the 1978
Landsat Mss data.

~.N.

FiG. 5. Same sample area as shown in Figure 3, but from the LUNR map
developed from the 1973 aerial photography.

together to form a single land-cover class. Such an algorithm
would be extremely difficult to develop and would consume a
great amount of computer time which could push the cost of
producing maps of this tvpe beyond what a local government
could afford.

Although the county has not provided any funds to continue
this project using IM data sets for either 1983 or 1988, some
work on brushland identification and mapping has been done
at the college using T™ data. This research has not produced
any approach for detecting brushland as a separate land-cover
class, and the mapping problem has been compounded by the
smaller T™™ pixel resolution. Also, the computer time to produce
a map has increased considerably.

SUMMARY

Local planners and policy makers are interested in identifying
and locating brushland areas because they generally represent
the early stage of the loss of farm land and the movement toward
second-home property. Brushland is a major land-cover cate-
gory throughout the Northeast, but, as a transitional land cover
with apparent heterogeneous conditions, it is difficult to detect
using normal digital image processing techniques. To display
brushland conditions on maps as mosaics of pixels representing
a variety of land covers results in maps which are difficult to
read and use. Before local planners and other government of-
ficials begin to view digital remote sensing as a means to ad-
dress their planning and resource management problems, image
processing techniques need to be developed that detect heter-
ogeneous surfaces (such as brushland in the Northeast) as sep-
arate entities and methods must be found to produce large-scale
maps which are readable and comparable to conventional land-
cover maps. Also, local government officials must receive the
opportunity to learn more about the techniques used to classity
satellite digital imagery. Workshops represent a possible way
to handle this problem, but local officials must receive adequate
release time to make workshops practical. Attempts were made
to conduct workshops for the Schoharie County planners, but
they could only attend for a one-half day presentation. Without
some method of educating these officials, a certain reluctance will
always exist about using a technology they do not understand.
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