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OMHOX YI

3aiHaac TaHgax cyanan (3TC), rasapayitH M3a33NNMIAH CUCTeM (r'MC)
Hb ©HABP 33P3rNANUIAH TexHonorug 3y ecoop Toouoraaor Gereep T3Ar33pUAH
FON 338p4NM Hb OPOH3aNH M3A33H A33P Tynryyprnagar. XyH TepesxTeH 3pT AP
YE3C OpOH3aWH M3433, M3A33N3NTIN  XONBOOTOMN cyaanraa LMHXWNTaa,
TYPWUATBIH @XINbir XMACI3P UPCaH Bereen 3H3 YArN3NUAH ONONT amxunTyys,
fiNaxrysa sanHaac TaHACaH M3A33HWIA CIABYMMCIH YP AYHTYYAWUAT X&DKUHIYA
OPHYYA ©46ep TyTMbiH YWNABIPNANWIAH  yiin axunnaraaHgaa HI3BTPYYNaH
almrnacaap Mpxaa.

WMHXN3X yxaaH, TexHoNnorviiH TOPrYYHWA ONONT, aMXUNTbIr ambapany
3pUMMTAIN  HIBTPYYMK bailraa eHeeruiH 3pWHA oOpoH3auH 6Ga TaHpaH
CyAanraaHbl XonboraonTomn sH3 GYpUH yp AYHIYYAWIAr MaHan FapUrMnH Xenkux
Gaiiraa opHyya 4 X3P3IrnaryaniH GONOH LMWAB3P raprax TYBLUMHA WX33X3H
awmrnax axamk 6aiHa. WHracHasp ynamxnanT X38puitH XamKUNT GOnoH
CYYPVH Cypanraa, Tepen GypuitH AyH WWHXUNTI3HWA axung Wwaapgaraax Hep
WX 38pAan, XepenmMepuiH Xencuir UX3aX3H X3IMXKIIMIAP XIMHIX yyxan ay
xonBoraonTomn oM.

Opoo 3TC, MC, ToaraspuiH oroH TanT apryyabir HAAraMm, 3guiAH 3acar,
WHUHXN3X yxaaH, B0noBcpon, TexHWK, TexXHONorW, ax axywH onoH canGapt
SPréH X3parnaxaac ragHa, Ganranb OpyHbI canbapT TyxalH OpHbl XEDKMUAH
TYBLUMHI33C yn xamaapaH GanranviiH HeeLwiiH MEHEXMEHT, XYP33n3xX OpYHbl
Xamraanan, 3KOMOrMUH HeXeH C3IPraanT, rasap 30XUOH Ganryynant, raspbin
KaAacTpblH 3yparnan, raspbiH 6asnrMiiH  30XUCTOMN awuvrnant, 63n4yaspuinH
YPramriblH Tenes OananbiH YHINras, OMH eepuYNenTuiiH cypanraa, XepcHumn

YUUTUAH  MOHWUTOPWHT, [A3NXUIAH YYP ambCranbiH eepunenTuiiH cypanraa,
Barrans OpYHbI MOHWUTOPWH, Yyn yypxaw 33par onow canbapTt a3pyYumTaM
awwurnax GanHa.

MoHron ynceiH TaHaaH CyAanraaHbl xenkun 1970 OHOOC XT3 Bereep
SH3 XyrauaaHp araap, CaHCpblH M3A33TaN Xapbuaar MaHan OpHbl
Baitryynnaryyg, MIPraXUNTHYYAUNAH XyBb SIH3 BYPUIH CNeKTp, OpOH3aWH wung
Byxunit onoH Bycunanuiii 6010H MAHXpOMaTUK M3A33r Aypc BonoscpyynanTbiH
XYYMPX3r CUCTeMYYAMUr aluurnan Bonoscpyymk, AyH wWuHxUAres XWX
ypwnaratai 60ncoH 6onoBY, eHAGP TYBLIMHIMIH apryyabir - xaparnax,

ApbIH GOMTOH X3T ONOH CyBritH M3A33HA Tannan Xumx, Laxunraan COPOH30H

' - 8ep, eep myxua Oyprtraraca M3A33r HuAnman Gangnaap
N18x 33T acyyanyyA XyHAPINTait xasaap Gaiiraa Gunaa.

H OPOH3aNH M3A3INNUAH CUCTEMMIAT awmrnax, TypLimx axnsir

CYYIH yeac axancaH oM. Opoo maHai YNCbIH

r 0noH Gairyynnaryys MMC-WitH xamruiix OpYMH

oIl alimrnal  sH3  6ypuiiH - sopuynant Gyxuii

~aHxpary 33r TOOH xanGapT

e X3AUA Y, 3X ererpnuiir




Cucmewmuiz Bal H
Cydnan Mw . Geanuin Heeyuis

aoxtop, npodeccop U Aawsacypan, po
Axagemn % canGapT ONoM XN YD ByT3omras

M Caaxaape Hap TIPIYYNax SPAIMTIA Gereen opom3aitk manasnn
amounnecen waneh OPLY rexwonorviar Gairanuiid  HeeunH Meuexuz::

g : X3H awwvrnax, a

Gonow Ganrans OpuHb! cyaanraaHa  xap YPCHAH  Too
BONoBCPYyNanTeiH  YP gyurwmﬁr A3 OYpuAH C3A3BYMNCIH Cypanrag
TyyHUNOH WWAQBIP raprax TYBLMHA X3PX3H X3P3ArN3X Tanaap ONoH TOOwg,

CyAnaauma 1om.
mw"""m, ONOH WUNWIAH OHON, NPaKTWKWAH Typwnara pasp

Tynryypnas Manail OpHbl 3aiiH M3133T3N xapbuaar 3pA3MTIA, Cyanaauuys
:t m rapraryma, wx m cypryynmm Harw Hap, GYX WaTHbI OIOYTHyyg
‘ Bonow mapraxnwian  xymyyct 3TC 6a MC-wan  yHASC, AYpC manssr
Bonoecpyynax GONOH OPOH3AIH AYH WWMHXANTIOHWA OHAGD  TYBLIMHIMAK
, apryyasir Gairanuiin HEeLMIAH MEHEXMEHTIA XIPXIH aLMrNax Tanaap yHAcs«
MAANar ONrOX 30pUNroop 3Haxyy GyTaanaa Tyypswkaad. IOHI OyT3an He 2002
OMOOC XOWW H3IMANT maTepuanaap OaskuraaH X34 AaxuH X3BNIracaH Beresp
yr GyT33na TOAOPXOMNCOH apryya GONOH apra 3yWr MaHan ynceiH Saiirans
OpuMH, 3AMAK 33CTIAH ONOH canBapT epreH xaparnax 6omkas.
3H3 HOM Hb TAHAAH Cyaanraa, AyPCUH TooH BonoscpyynanT, MMC-uix
M yewan pryyAbir OHOMbIH ©HASP TYBLMHA TannGapnacaHd, opoH3an-
mmur Bavranuiti Heeu 6a opyHbl xonBoraonTon cyaanraa
2 BONOH WMAABIP raprax X3IMXK33HA XIPX3IH aAlMrnax Tanazp
JHYYA A33p xapyyncaH OHU, coHupxontow OyT3an Gereen
3TN Xapbuaar HUAT X3ParnarYAuiH rapbiH aesnara 65onHo ragar

M.an30pur



3oxuoryabiH TOBY HaAaMTap

WYA-uitH UHbopMaTUKNAH XYP33NIHIUIAH reonutb?pmaTuxmﬁH
nabopatopuiH 3pxnard, Moxron ynceiH LWYA-UAH ruwyyw,
akagemuy [JamauHCypaHruiliH AmapcanxaH Hb rasap awwurnant,
GavranunH HeeuunH yHINraa Gonow Gawuranb oquubl
MEHEeXMEHT3[ araap-CaHCpbiH M3A33r awwurnax, OpOH3auH
M3433NNNAH CUCTEMUAH Tepen OypuiH 3arsap 30XWOX 6onorj
cuctemunr  Bawryynax, TaHpaH  cyanaxywH — M3A33HWA
C3A3BYUNCIH YP AYHr33p rasap3yH M3A33MNUAH CUCTEMUWH
3apum pasxapryyabir 6asyynan WWH3YN3X, reomHpopmaTukt
MB3AN3IT TynryypnacaH aprbir x3parnax, 6Gaurans Cyanana
nonapumeTpuiid 6a nHTepdepomMeTpuiiH CUHTETUK anepTypTan
A.Amapcanxau pagapbiH  B6OMNOH xaWnep-CnekTpunH  M3423ar almrnax
aprauynan Bonosecpyynax, OMNOH 3X CypBarmKUWH M3A33r
HArTraH Tepen GypuiiH OPOH3al, uar xyrauaaHbl AYH WUHXUNI33
XWX YUrNanaap axunnaaar.
[.AmapcaiixaH Hb 1987 oHa TOGWNUCUIAH KX cypryynb, 1992 oHa HwaepnaHa yncbiH
[eOM3433NNMUIAH yxaaHbl ONOH YNCbIH  MHCTUTYTWIAT TYC TyC AYYPraH, 1996 oHa
TEXHUKUWH  yXaaHbl AOKTOPbLIH 33par xamraanx, ynmaap 2006 OHA LMHXNAX yXxaaHbl
AOKTOPbIH  33par xamraancaH. MOHron yncoiH 3pA3M  WWHXWAT33HWA  LWWNAST
OyTaanuii Gonos OnoH yncblH doTorpammeTp, TaHaaH cyaanraaHbl HUArIMN3rMnH
WUNA3r OYTI3NNIAH WarHanTam, TYYHUN GUYCaH IPA3M LMHXKUNraaHWA eryynan 2011
OHA OnOH yNCbIH 3yparayiH xon600Hb! WWMA 3T eryynnaap wanrapu4as.

Bairank opuHbl cypranT, cyaanraanbl 9ko-A3u 4394 CYPryynuint
3axupan, MoHron ynceiH Baitrans opuHbl rasbsiat axunTan,
AOKTOp, npodgpeccop Lloxuoruin AABAACYPAH Hb CaHCPbIH
3aHaac TaHaax cygnan, Gaitrans Op4YvH, BanranninH HeeuunH
MEHEXMEHT, rasap3yiH M3a33NNUIAH CUCTEMUIH canbapT onoH
KUMUAH TYpLU YP AYHTIN axunnax WPC3H MaHaw yncbiH yyraw
MIPrIXUNTHYYAUAH H3r oM. Tapaap CaHCpbIH AypC M3aaar
Bonoscpyynax, rasapayiin MIA33NNMAH cuctem Gaiiryynax,
Gairanuiin Heeuwiir yHanax, Gairans OPYHbI MOHWUTOPUHI XWX,
HUANMan cyaanraa seyynax Tanaap onoH apra 3y, TexHonoru,
3esnemxuiir Gonoecpyynca1aac F3AHa, CaHCPbIH TOOH M3A33r
BonoscpyynaH rau, usmkunTHiiH Baianbir yHanax, 6anuaapuitk
U.Aabnacypan @3PblH MEHEXMEHT XWAX YMrM3Nasp ONoH TOOH.I Gyraan
TYYPBUX33.
Ll.AavsacypaH Hb 1975 owg MYUC-uiir, 1986 oHg TawkeHTuiiH TaHAaH cypanraasbl
TOBUIH 4334 Kypcwiir, 1988 OHA TannauabiH A3viiH TEXHONOIMH A33p CYPryynuiax
TaHAAH CypanraaHbl 4334 Kypcwidr Tyc TYC AYYPraxX, 1989 oHA TexHWUKwiiH yXaaHsbl
AOKTOPLIH 33p3ar xamraancaH. Baiirans Op4Hbl canbapt Tapasp ragaag, AoTooAbIH
ONOH 'recn_nﬁr amxunTTan yaupaax, X3p3ankyyncan Gereea TyyHui Oanxuin
X3MX33HUiA Baiirans OpyHbIr xamraanax y#ncag opyyncan XyBb HAMPUWAT yHamx 2007

OHA HYB-biH Eaiﬁiranb Op4Hbl xeTenbep, 2009 oHa AHY-bin Bairans OpYHbI areHTnar
TYC TyC ©8PCANIH WarHansir XypTaaxas.




HMap XXK-uiiH epeHxui 3axupan, AOKTOP Muxuanopmus,.
CaaHaapb Hb araap-CaHCpbIH TaH.D.vaH cy.qanraaubj Bonou Bycag
opoH3anH M3433r Tepen OYPUAH  UHXEHEePUUH 3yparnan,
alurnax, raspbiH 3ypar 30XMOX UWIMANIIP axunnapar mayay
yNCbIH Fe0AE3N, sypardyiiH TypLunararain MIpraXunTHYyAuiAy 1,
oM. Tapasp 1972-1990 OHyyAaa Monron yncuri reogean
3yparsyiH rasapt HHXeH?p. rpynn, TOBYOOHbI €PEHXUNA WHxenep
papraap axunnax GancaH Gereea 9H3 Xxyrauaawa araap
caHcpaac aypar asax 6onox oTorpammeTpuiy
GonosCpyynanTbir XapuyuaH axunnax, npaktuk ay xonborgop
Gyxui ONOH LNHINA KNYYABIT XMIDKS3. ny{nuﬁu XUNyyaan
3aiiHaac TaHACaH M3A33, rasap3yiH MIAJIINNUUH CUCTEM, Tooy
M.Caangapb coTorpaMmeTpuiiH  apryyabir awurnafn Tepen  Gypuiy
CIA3BYMNCAH  3yPryyabir 30xuox, Ganpwun Topopxounory
CUCTEM aluMrnaH recAe3niiH Cymka3, 3yparnanbii axnyyablr Xuix BOnoH syparayiy
UHXEHEPUIH MIPraXNUAH 30BNeree erex 4Yurnanasp axunnax bauna
M.CaaHaape Hb 1972 oHa Mocksa xoTbiH [eopeaun, araapbid 3yparnan, 3yparayiiy
VIHKEHEPUIH 4334 CYPryynuiAr AYYPrax, 1985 oHA TEXHUKMIAH yXxaaHbl AOKTOPLIN 3305
xamraancaH. Tapaap OnoH ynceiH OTOrPAMMETPUAH HUIAFIMNAMIAH  [lo3e i,
HAPAMXKWT LuarHanTau.
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APPLICATIONS OF REMOTE SENSING AND
GEOGRAPHICAL INFORMATION SYSTEMS

FOR NATURAL RESOURCES MANAGEMENT
(5™ Edition)

SUMMARY

This is the first book ever to be written in the Mongolian language on the subject
of applications of remote sensing (RS) and geographical information systems
(GIS) for natural resources management. The book is intended to help the users
of spatial information to understand the principles and applications of RS and

GIS for natural resources management.

The book consists of two parts:

Part 1: Applications of RS and Digital Image Processing for Natural

Resources Management
Part 2: Applications of GIS for Natural Resources Management

PART 1 CONTAINS THE FOLLOWING CHAPTERS AND TOPICS:

Chapter 1: Basic Principles and Physics of RS

_.,;pag_n_eti_c spectrum, coherent and incoherent radiation,
vindow, Doppler effect, blackbody theory, atmospheric

‘matter-energy interaction in the optical range.
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these satellites in terms of spatial, spectral, radiometric and tempora

resolutions.

Chapter 3: Radiometric and Geometric Corrections

This chapter reviews different radiometric and geometric correction
techniques including atmospheric correction and histogram matching g
well as nearest neighbour, bilinear and cubic convolution resampling

methods.

Chapter 4: Spectral Enhancement Techniques

Different spectral enhancement and feature extraction techniques such as
histogram stretching and equalization, vector and sum normalization,
saturation enhancement, density slicing, inverse brightness, principg|
component analysis and Fourer transformation are discussed.

Chapter 5: Spatial Enhancement Techniques

This chapter highlights different spatial enhancement and filtering
techniques such as average, median, Robert, Sobel, Laplacian and rank
orde_r filters as well as mathematical morphology, including dilation
erosion, opening and closing. '

Chapter 6: Hyperspectral Image Processing
Dlﬁmm hyperspectral images and their processing including data

compression and dlmensron reduction, segmentation and
nnel hyperspectral data sets are reviewed.

classification of

cgt{on methods such as maximum
e classification, minimum
_i‘ n, isodata clustering,
cation, supervised and
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suppression techniques and texture analysis filters as well as polarirnetrh
and interferometric SAR data and its processing methods are described.

Chapter 9: Knowledge-based Techniques for Image Analysis

This chapter describes different knowledge-based techniques for image
processing, particularly Dempster-Shafer theory of evidence; neural
network classification; the maximum likelihood classification when the state
transition of the objects is known; maximum likelihood classification based
on class, object and pixel prior probabilities and the proposed knowledge-
based system.

Chapter 10: Applications of RS for Natural Resources Management and
Environmental Studies

Different examples of application and processing of optical and microwave
RS data as well as other spatial data sets such as integrated approaches of
optical and SAR images for sustainable forest management, investigation of
the backscatter characteristics of different land surface features in
various geographical regions of Mongolia using SAR images, and pasture
management using multitemporal optical images are given.

r PART 2 CONTAINS THE FOLLOWING CHAPTERS AND TOPICS:

Chapter 1: GIS and Its Components

This chapter describes GIS and other spatial information systems in
‘terms of their components, views and applications.

Dat:  Models and Data Structures

;ﬁﬁ-ng.-; vec-ter and raster data structures; raster data
hniques; hierarchical, network, relational and object-
iques are discussed.
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Chapter 4: Maps, projections and Coordinate Systems

pout maps, creation of maps, annotationg

anding 2 .
So?:r;g?:;t: r::{gtr:;s and projection systems commonly used in GISs are

reviewed.
Chapter 5: Data Input, Storage and Output

cedures and requirements of entering data into database

Different proced o _ .
data aquisition techniques, data editing, spatial and attribute data

linkage and data presentation are discussed.
Chapter 6: Statistical Methods Commonly Used in a GIS
Different statistical parameters as well as the most commonly used

statistical methods such as regression and correlation analyses, some
criterias for testing of statistical models, and kriging method are reviewed

apter 7: 3D Methods Applied in a GIS

B&M generation from raster (interpolation), vector (TIN) ang

_ nc (radar) data sets and further generation of contour, slope,
shaded relief maps from the derived DEM as well as
f 3D analysis are discussed.
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querylng from the developed database
an.alysgz extraction of various thematic
uffering method and integrated
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