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Applications of Remote sensing 

1.Agrlcuhure 

Agriculture plays a dominant role In economies of both developed and undeveloped countries. 
Whether agriculture represents a substantial trading Industry for an economically SIIong 
country or simply sus1enance lor a hungry, overpopulated one, It plays a signillcant role in 
almost every nalloll. The production ol food ls important to everyone and producing lood In a 
cost-effective manner Is the goal of every farmer, large-scale farm manager and regional 
agricultural agency. A farme, need$ 10 <be Informed 10 be etlieient. and that Includes having 
!he knowledge and Information p(OOUC!s to forge a viable strategy for farming operations. 
These tools wlM help him understand the heallh of his crop. eX1en1 of Infestation or stress 
damage, or potenllal yield and soil conditions. Commodity brokers are also very inte<ested In 
how well farms are producing, as yield (both quanllly and quality) estimates lor all p(oducts 
oontrOI price andl worldwide 1radlng. 

• crop type dasslficalion 

Satelllt• and airborne Images are used as mapplng tools 10 
classify crops, examine 1helr heallh and viability, and monitor 
farming practices. Agricultural applications ol remo1e sensing 
include the fOllowing: 

• crop condtllon assessment 
• crop yield estimation 
o mapping of soil characteristics 
• mapping of soil management practices 
• compliance monitoring (!arming practices) 
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Fores1s are a valuable resource PfOViding food. sheller, 
wildlife habitaL fuel. and daily supplies sueh as medicinal 
lngredienls and paper. Forests play an lmponanl role In 
balancing !he E8flh's co, supply and exchange·, acting as a 
key link be!Ween lhe a1mosphete. geosphete. and 
hydrosphere. Tropical ralnforeSIS, In particular, house an 
immense diversity of •~les. more capable of adapting 10, 
and 1herefore surviving. changing environmental conditions 
lhan monoculture forests. This diversity also provides habllal 
for numerous animal species and Is an lmponant source of 

mectidnal ingredi.ents. The main lssues concerning forest managemenl ar<! depl<!tlon due 10 
na1u1al causes (fires al'ICI lnfestatioos) or human activiiy (clear-cu1Ung. burning. lal'ICI 
converslon). and monllorlng ol heahh and growth for effective commercial exploitation al'ICI 
conservation. 

Humans generally consider lhe ptoducts of 
forests useful, rather lhan Iha forests 
thetn~ves. and so ex1racting wood Is a wide· 
Sl)fead and hlsl.ofieel practice. virtually global in 
scale. Deplellon ol forest resources has long 
tenn etfecls on d ima1e. soil conservation. 
biodiverslly. and hydrological regimes, and lhus 
Is a vhal concern ol environmental monl1orlng 
activ!Ues. Commercial forestry Is an Important 
11\dustry lhroughoul lhe world. For~ ts are 
ctopped and re-harvesled. and the new areas 
continually sought for providing a new source ol 
lumber. Wilh Increasing pressure to conserve 
native and virgin fores! areas. and unsustainable forestry practices 6mitlng lhe remaining 
areas of po1ential cutting, Iha companies involved In ex1ractlng wood supplies need to be 
more efficienL economlcal, and aware ol sustainable forestry practices. Ensurlng•lhat !here Is 
a heallhy regeneration of trees where forests are extracted wil ensure a future ror the 
commercial foreSlry Jinns. as well as adequale wood supplies 10 mee1 lhe demands of a 
growing population. 

' ' • ' I 
I 

NOtH:Ommerclal sources of lores! deplelion 
include removal for agricullure (pasture and 
crops). urban development, droughts, desert 
encroachmenL loss of groul'ICI wa1e1, insect 
damage. fire and other na1ural phenomena 
(disease, typhoons). In someareasoflhe world, 
particularly In the tropics, (rain) forests, are 
covering what might be considered !he mosl 
valuable commodity• viable agricunural land. 
Foresls are bUrned or clear-cut 10 ladlila1e 
access 10. and use of, the land. This practice 
often occurs when the perceived need for long 
1enn suslalnabli !y Is overwhelmed by short-lerm 

susienance goals. Not only are lhe deple1lon of species-rich rores1s a problem, affecting lhe 
loeel and regional hydrologlcal regime. lhe smoke caused by !he buming uees pollutes the 
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atmosphere, adding more CO,, and furthering the greenhouse effect. 

Of course, monitoring the health of forests is crucial lor sustainabilhy and oonservatlon Issues. 
Depletion of key species such as mangrow in environmentally sensitive ooastllne areas, 
removal of key sul)l)On or shade trees from a potential crop tree. or disappea1ance of a large 
biota ae1In11 as a CO,reservolr all affect humans and society In a nBQ&tlve way . .and more 
elfon Is being made 10 monitor and enforce regulations and plans to prolect these areas. 

lntemaliooal and domestic forestry applications whern ,emote sensing can be utlized Include 
suslalnable deve.liopment, biodiversity, land mie and tenu1e (cadastte). monlloring 
deforestation. reforestation monitoring and managing. oommercial logging operations, 
shOrellne and watershed protection, biophysical monitoring (wildllfe habltatassessmenl). and 
other environmental c:oncems. 

General lo1est cc>ver informadon is valuable to developing countries with limited previolJS 
knowledge of 1hel r forestry t8$0urcas. General C<Y11er type mapping. shoreline and watershed 
mapping and monhorlng for prOleCtlon, monitoring ol cuttlng practlces and regeneration, and 
forest fire/bum mapping are global needS which are currently being addressed by Canadian 
and foreign agencies and companies employing remo«e sensing 1echnology as pan of !heir 
information sOluttons In foreign ma11<ets. 

Forestry appllcatlons ol remOle sensing Include the folloWing: 

1) reconnaissance mapping: 
Objecuves 10 ~ m•t by narionai farest/1!11viranment agencies Include fa~st cover 
updating, depletion monitoring, and measuring biophysi<al properties of forest stands, 

forest C<Y11er type disaiminatlon 
• agroforestry mapping 

2) Commercial forestry: 
Of Importance to commercial forestry companj~ and to resource managcmenl agencies are 
Inventory and mapping applications: ro/Jecting harvest information. updotlng of inventory 
/nformadon for rimber supply. broad forest type, vegetadon density. and biamoss 
measurements. 

clear cut mapping I regeneraUon assessment 
burn delineation 
lnfraslructure mapping / operations support 
fo1es1 lnven1ory 

• biomass esUmallon 
species inventory 

3) Environmenra.1 monitoring 
Con.R!rvation authontles are conurned with mnnitorjng the quantity. health. and 
diversity of rile Eart.h 's forests. 

• deforeslalion (ralnforeS1, mangrove colonies) 
species inventory 
watershed prolectlon (riparian strips) 

• coastal protection (mangrove forests) 

lores! health and vigour 
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3.Geology 

Geology Involves the study of landforms. s1ruc11xes, and the subsurface. to undet$t&nd 
physical processes creating and modifying the earth's crust. II ls mos I commonly understood 
as the exploration and exploitation ol mineral and hydrocarbon resources, geoerany to 
improve the conditions and standard of living in society. Petroleum provides gas and oil for 
vehide transportation. aggregate and limestone quarrying (sand and grave!) provides 
ingredients for concrete for paving and construction. potash mines contribute to fertilizer, coal 
to energy prodUC1ion, precious metals and gems for jewelry, diamonds for drill bits, and 
copper. zlnc and assorted minerals for a variety of uses. Geology also lndudes the study of 
potenllal hazards such as volcanoes. landslides. and earth quakes, and Is thus a critical ractor 
for geotechnlcal studies relating to oonStruction and engineering. Geological studies are not 
timited to Earth • remote sensing has been used to examine the composition and structure of 
other planets and moons. 

Remote &anSing is used as a 100110 extract lnlormatlon about the land S<Jrface structure, 
composition or subS1Jrface, but is often combined wi!h Q!he, data sources providing 
complementary measurements. Multispedral data can provide Information on lithology or rock 
composition based on spectral rerlectance. Radar provides an expression of surface 
topography and roughness. and thus 1s e,ruemely valuable, especially when in1egra1ed with 
another data source to provide detailed re8ef. 

Remote sensing ts not limited to dlrea geology applications - it Is also used to S1Jpport 
logistics, sueh as route planning for access 1n10 a mining area redamallon monitoring, and 
generallng basemaps upon which geological data can be referenced or superimposed. 

Geological applications ot remote sensing induo'e the following: 

• surfic:Jal deposit I bedrook mapping 
• llthologlcal .mapping 
• Struetural mapping 
• sand and gravel (aggregate) exploralion/ exploitation 
• mineral exploration 
• hydrocarbon exploration 
• environmental geology 
• geobotany 
• baseline infrastructure 

canada Centre for Remote Sensing 
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• sedlmenta tion mapping and monitoring 
• event mapping and monitoring 
• geo-hazard mapping 

planetary mapping. 

3.Hydrology 
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Hydrology Is thestudyol water on the Eanh·s surlace. whether llowlng at,ove ground. lrozen 
In Ice 0< snow, or retained by soil. Hydrology Is lnherenUy related to many other applications ol 
remote sensing. peniculerty forestry, agrieulture end land cover. since water Is a vital 
component In each or these disciplines. Most hydrological processes are dynamic, not only 
between years, but also within and between seasons, end therefore require frequent 
observations. Remote sensing offers a synoptic view ol the spatial distribution and dynamics 
ol hydrological pl,enomena, often unanalnable by traditional ground surveys. Radar has 
brought a new dimension to hydrological studies with its active sensing capabilities, allowing 
the time window of Image acquisition to include lnolement weather conditlons or seasonal or 
dlumal darkness . 

lixomples of hydrological applicotionsinc/ude: 

• wellendsmappingandmonltoring, 
• soil moisture es1lmatlon, 
• snow pack monitoring / delineation ol extent, 
• measurlngi snow thlduiess, 
• dete<mlnln9 snow-water equlvalen~ 
• river and lake lee monitoring. 
• flood mapping and monitoring, 
• glacier dynamics monitoring (surges, ablation) 
• river /delta change detection 
• drainage basin mapping end wetershed modelling 
• inigalion canal leakage detection 
• lnigation scheduling 



4.S.,a Ice:•· sea lee Information and 3pplicatlons Include: 

• lee concen1tatlon 
• Ice type / age /motion 
• Iceberg detection and tracklng 
• surface topography 
• tactical ldentificallon of leads: navigation: sale shipping routes/rescue 
• k:e condition (stale of deeay) 
• historical ice and Iceberg conditions and dynamics for planning purposes 
• wlkllfe habitat 
• poDulion monitoring 

meteorological/ global change research. 

5.Land Cover & Land Use 

Although the terms land cover and land use are often used Interchangeably. thed actual 
meanings are quite c:istinct. 'Land cover refers to the surface cover on the ground, whether 
vegetation. urban Infrastructure, water, bare soil ot other. Identifying, delineating and mapping 
land cover Is lmpo<tant fo, global monitoring studies, resource management, and planning 
activities. ldentlfleallon ol land cover establishes the baseline lrom which monitoring activities 
(change det!K:tlon) can be performed, and provides the ground oover information to, baseline 
thematic maps. 

Land use refers to the purpose the land serves, for example, recreation, wildllfe habitat, or 
agrloulrure. Land use applications Involve both baseline mapping and subsequent monitoring, 
since limefy lnfonnatlon is required to know what current quantity of land is in whal type of use 
and to ldenllly the land use cllanges trom year 10 year. This knowledge wlll help develop 
strategies 10 balance oonservallon. conftlctlng uses, and developmental pressu1&&. Issues 
driving land use studies include the removal or disturbance ol productive tand, urban 
encroaohmen~ and depletion of forests. 

ti Is lmpo,tant 10 distinguish this dltterenoe between land cover and land use, an:! the 
lnformatlon that can be aseenained l1om each. The properties measured with remole sensing 
1.achnlques relate to land cover, lrom which land use can be Inferred, panlcularty with ancillary 
data or a priori knowledge. 

Land cover / use studies are multidisciplinary in nature. and thus the participants involved In 
sucll work are numerous and varied, ranging from tntematlonat wildlKe and conservatlon 
foundations, 10 government researehers, and forestry oompanles. Regional (in Canada, 
provincial) government agencies have an operaUonaJ need for land oover lnvento,y and land 



use monlloring, as tt Is wllhin !heir mandale 10 manage lhe na1ural resources ol !heir 
respective regions. In addlllon 10 lacilitatlng sus1alnabla management ol lhe land, land cover 
and use lnlonnation may be used ror planning. monlto,ing. and evaluation ol development, 
Industrial acllvlty, or reclamation. Detection ol long term cnanges in land cover may reveal a 
response to a Shfft ln local or regional climatic conditions. 1he basis ol 1erres1rlal global 
monl1orlng. 

Ongoing negotlalions of aboriginal land claims have generated a need fo, mo,e stringen1 

knowledge ol lar>d Information In those areas. ranging lrom cartographic 10 lhemallc 
1n1orma11on. 

Resoorce managers Involved In parks, oil, timber. and mining companies, are concerned with 
both land use and land cover, as are local resource lnvenlory o, na1ural resource agencies. 
Changes In land cove, will be examined by envlronmen1al monlloring researcners, 
conserva1lon authorities, and depart men I$ ol municipal affairs, with ln1aras1s varying lrom 1ax 
8$Sessmen1 to reconnaissance vegetation mapping. Govemmenl$ are alSo con,cemed wilh 
1he general protection ol na1ional resources. and become involved in publlcly sensitive 
actlvllles Involving land use conlliclS. 

Land use/ land cover applications of remo1e sensing lndude 1he lollowing: 

• natural resource management 
• wildllle habhat prolecllon 
• besallne mapping lo, GIS Input 
• urban expansion / enc,oachment 
• routing and logistics plannlng for seismic / explo,adon / resource eX1tactlon actlvltles 
• damage delineation (tornadoes, flooding, volcanic, seismic, fire) 
• legal boundaries lor taX and property evaluation 
• 1arge1 de1actlon. ldentlficalion ol landlng strips, roads, clearings, bridges, land/water 

6.0c:eana & Coastal Monitoring 

Ocean applications ol remote sensing Include 1he lotlowing: 

• Ocean pattern Identification: 
• oments. regional circulation patterns. shears 
• frontal zon,es, lncemal waves, gravity waves, edcies, upwelng zones, shallow w11er 

bath)fflell'y • 

• Storm forecasting 
• rildaidWl'4 retrieval 

• Fish stod< and marine mammal 8S$essment 
• waiar tamperarure moni1omg 
• wal8f quai1y 



■ ocean proruc1ivity. phytoplanklon concentration and dr~l 

■ Oil spill 
■ mapping and predicting ohpll utonl and drif1 

• Slra1egic -' '°' oi spll ame~ncy ,_,.. decisions 
■ idanlificalion or nal\Jral oil IN- artas 10< oll!)lo<allon 

■ Shipping 
■ na.vioa1ion rouling 
■ UliNle dt111lty SIIJditl 
■ OJM!••llonal llahe•les sur,e,lance 
■ ne•••••hote balll)fflfll,Y mapping 

■ ln1enl<1a·1 zone 
■ lidal and atotm eHec:IS 
■ oeJlnealion ol 1he land /war., lnr.rface 
■ mapping shoreline laal\lres/ beacll dynamics 
■ coasial vegetalion mapping 


