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Abstract

In dissertation with military science and military art approaches are discussed
military — Engineering Geography major provisions — the geographical factors
(topography, climate, hydrosphere soil — vegetation, settlements, demographic

characteristics, etc.). Impact of the war, military activities and results of operations

Actuality of the topic is covered in the introduction, the aim and object of

research, scientific innovation and its practical significance of the work.

Georgia occupies a unique geographic and geopolitical location, that’s why
country's development, and military science activities and requires a specific
approach. Euro — Atlantic integration requires territorial unity, military security and
strong defenses. the country's military development Should be based firmly on
military — related social, natural and technical sciences development. One of them

— geography occupies an important place.

In the work is given — Geographic Information Systems (GIS) integration of the
military — the art of engineering, science aspects of geographic data and spatial
analysis technologies. That such an approach will allow us to maximize the
efficiency of information that the decision-maker is going to rely on for the

strengthening of the defense.

The first chapter of the thesis is devoted to general issues. It explains the
meaning of The military geography, its purpose and objectives; The essence of the
military art; Military — engineering industry structure, goals and objectives, its
development stages; Experience in using some geographic factors in combat and
operations, some examples from history and the Geography Geoinformation systems

engineering capabilities in the military.

In the second chapter — , Theoretical Foundations of Military Geography“ are
discussed Geography of Military in the Sciences system, and the short story of the
structure and development. A separate chapter is dedicated to the theoretical aspects

of landscape geography, because the military — an engineering evaluation is

Vi



discussed in the context of the geographical landscape approach. In the last chapter
there are methodological issues of evaluation of separate military — geographic

factors.

The third chapter — ,evaluation of Military - geographic factors using the GIS
systems“ dedicated to the relief, climate, hydrographic network, soil, the plants,
demographic and socio — economic characteristics connected to assessment of the
military — geographical factors. These processes are carried out using GIS data and

technology.

Work in the last chapter — , The military - the geographical features® is given
separate assessment of military — geographical factors. The relevant chapters are
dedicated to the military — the geographical assessment of plains and mountain
landscapes. There in separate section is also presented 1:200 000 scale military —
Engineering GIS system. The essence and composition, completed work, structure
of Geodatabases, abilities of the system and perspectives of usage is briefly discussed.

At the end zoning of the military — Engineering geographical.

General Staff of the Armed Forces, Border Guard Department, science and
educationa institutions interested in military-geographic researches and population,
will be direct beneficiaries of The military — Engineering geographical survey
results. Based on the concept of national security, it will allow us to develop a variety
of military — geographical development strategy of various regions and the major

trends of military — a geographical survey.

The military — Engineering GIS system has been successfully used by the
General Staff of the Armed Forces Logistical Support Administration's topography
of Georgia. At present, its topographic and special data upgrade and integration in

large-scale data is carried out.

vii
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3969303905 dmombMmaL. J39gbol Lodbg®mM 5dTgbgdEIMds TYsMo b
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3909290L 063H9bLoMS© 0M35¢olHobgdL LyTbgELMM-Ls0b0bOM IMYO.

B30b M9ga0mbdo 3565369 39Mom©do ob30mMsMgdMEo dMm3zwgbgdo
SQ3LGMOIOL,  OMI  Lsdbgdm 50389690 mds  J399bol  ghHM-gOHmo
©30039wgbo 53m396ss. 585LMb, 3H9dbmzsMs Mo bom3mbgdos 3o 9GO0
LodGmEre  d:ddgEgdgdol  89gagdo,  3eM3ZIIWHOWI®  JIMYMOBONE
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330930l Logsbo. bsdMmdol 33¢0930L doMomE  Logsbl  Ho®mdmowagbl
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1.1. Lsdbgm™ gmy®sgools 3609369 mds, 30Bsbo s s3mEsbgdo

LogoMM3garm  OLFHMMOMEISE  JOBLHZMNDMGOMWO  JIMYMOBOMWO O
39M3M0EGH039M0 3EY0sMGMO00 FodmoMbg3zs, MMIGEos, MHmyme 939960l
396300560900L, olg Lsdbgdm  Lsgddobs @s  93609Mgdol 1393053030
d0aMdsl dmombmal. B39b0 J399sbs AmBEoMby s Ggyombdo Jodwobsy
39M3M0EGH039M0 (3300 90900L BMbEDY, LobgEd[oxzmgdMH030 25630l
1360036935698 9B93Bg  00ymxygds. 93MM-5@GWsbGHo3zmem  LogMisgdo
063936060905  BHgMoGHMOH0MEo  JDEosbmdol sy bsl,  LsdbgO™
MBogMMbmgdols MBEOHMB3gygmasls Qo 05305330Lbs(056MdOL
396933039058 dmombM3aL, 9¢oGY, M3y 2014 ferols 27 03bollL dowfgmwo
0d65 936353906 SbmEoMIdOL bgwdmfigs. gl ©03mdgbdo 3o doM3zgw
(03d0 MLIRODHBMGdOL  L530mbgdoL  25dW0gMYdIL  MEEolbAMBL. 39960l
LodbYOM 50389690 Mds F4sM9© MBS 9BIBIdMEIL LodBYO™M s A6
5393006090 LEBMYPSOMPIM0Z, LsdMY6IdOLIgGHY3gw™m v  F9dbo3MO
393609699900 4963006M9BSL. 58596 gHm-ghHmo 860d3zbgwmzsbo sAowo
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Lodomnggermdo 30 dob 930w gdwmdsdy 36Mod@BHozmws gbws  ofjygds
LodG0. BodoMm3germl dmerm MO0  Ly3bgs LodbgMm  3d9bgdermds
©59M93009OWHE 5O MHoMTMYd0s. 580EMI>3 OO bbol 4963530 mdsdo 56
5OLYIMOES  LOJoOMZIWML  BHgMOGHMOooL  3mI3gdieo  Lodbg®mm-
Lo0bsg0bOM  JgMmaMmsxzomEo  FgRsligds,  Jo®ogbmgzsbo  o@gMeE M.,
3900MEMMMY0s. BMOT0MJOOL 1EHo05d0s LoTbgOMM-ggmaMIBOOL, MHMYMEO3
Lo9gboghH™m  F0FsOMMEGOoL  49b30mMMgdOl s TgLsdsdobo  3oEEMYdOL
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UodoMM3geml gm3mE0EH0329MH0 I)dsMYIMds S MgR0mbdo 35651369
39600m©do 296300000900 Im3wgbgdo  (v36Ms0bol  ggMm3MmEoE03M60
36M0Bolo s 930MoGHIBBH03MM0 LodbgEOM  LOFOMbYJOOL  45I0GMHGdS)
SILBGHMOIOL,  MHmI  LodbgoMm  50d39bgdwmds  J3qyboll  gMm-gmmo
M306039egbo 5dM3Esbss.
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3909650 IBHodo, LIBO3OMOL  O330L  Y3sMESTIBE0,  LodbgM™-
39M3M9RB0ME0  3MMdGIGH03000  ©I0BGHIMGLgdMwo  bsdgsboghm o
BogobsbomEgdem  sHglgdMEgd9gd0, LodoGM3gwmlb  dmlsbgmds.  ob,
96O™m36mo  MLOGOMbMgdOL  3mb39BE0DY oYM bMdOm,  Lodmogdsls
dma3399L6 8999935390 0gdbgl  LogoMmzgerml  Lbgoslbgs  ®gaombgdols
L5IBYIOOM-29MAMORO0MWO  ob3056Mgd0L  BEBGMsGHJR0s s Lsdbgcm-
3903655300 330930l JOMOMOEO 0O gdsbO.

39M3MORBOME0  oMgdm  9OBGOOm 293w gbsll  9bYbgb  LEAbgO™
9tJ0909090%g. o0 OHMWOo  5MHgHOos 9M9gM LMo  dmddggdsdo.
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LodbgOOM-L50bsg0bO™ 30099603530900L dmfiymdobsls bdoGo
0035000690096 29maMo530mw 256H9dmb. LsdbIOM OLEHMEMOLL IMSZES®
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©0535HmbL, LodbgM™ ImJdggdsms BEAMIGHIROL WS Bogd@0Iol, LsdbgO™

16



doe9d0l BEGHMMIEGHWIOLS S F9gOAIBOEMASL, 0SMIMVOL MOMDdILS S MEIBMBS,
Lo0bgobOM b5 gdMdYdOLy @d  8dMbogool  BMm®IgOL,  LsdgEoEobm
dmdLobEmqool Lobgl s bbgs.

25baErglbo  BoobBMEMTs3om LMo gdgdo  (OLEBEOMMO  BMbOMgdY,
3906830530090 LolEBYIYO0, JEMBSWIMHO 3DoEombocmgdoL LolEGHgds —
GPS, 0639ModBHowmco 39063900 s  bbgs) 9mdozs 09930956
063353058 dbxdM030 306MHMBIOOLS s J9MGIML FEPMISMIMOOL Tglobgd.
LodMdMem  3mddggdgdol  oygRAZ0LEL  0BFMOTo30s  gMPMOBROMEO
0099d3H900b s dm3w9bgdol Jgliobgd MROM M39MHOEGHOMWI© F00PJdS ©
39593530905, 53 LdJgdo  obLOZMPMPIMWO  gMMOEEYDS  JIIMDS
dmbsizgdms  LOgME0MO BBl  BH9bmermyogdl —  ggmobrm®dszore
LobE9YdgdL (Aob).

396M99ml LB OM-L50b50bOM 39M3M5B0ME0 39935b900L0U,
LolE3ger0s  AobLO3IMMGMIOMEO YMMOEMIS B39E0SMS© 253530l
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RMMIJO0 (859, 3539000 ©S 8090, 3EoBHMId0 O 3509w gdo, dE0bsMgms
b9md900 56 {godnd3M9do smHgd0, 3530L 03900, B30 EILIBEGOMEO
39693900, 90HomboMROMMdOL BMMIgdo ©s Ubg.), bmwm wmIsew©o
bg30Lsl  Mgeogxnol  bofogdo  (Bsy., dms, dmM330, bOT0, Fwod),
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— Mbs 913530091 BoBHML LEHObIMEHJdIOL TglsBgzolo @S JosGomwmen
95090l M0 o BABYOMOM 29MAMIR00L MYMOOMWO BoRMAZHdO;

— 390m3wobgl  LodbgMm™m  8mddggdgdoLLl oBLY3MIMYOMEO
360093690 md0l Jmbg 296M98mb 9e9d9b3H9d0;

— @3bdoxg@ol  Lobggdol  mbgbg  (Top., IobsMygms  99Hgd0)
39bbmM 309 gLy Logo®rngguomls A9M0GHMM00L LodoEMm Qo
Alb30dsld 3900560 LodbgOOHM-49MYM5T0IE0 650D S TGRoBYDd;
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1.2. Lsdbg®™ bgenmgbgdol sGLo
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ol b5x3)d390Bg F0dEObIMYMBL TJ0oMMYGOMEO dogdol BMEOI0MYOOL
36MHmaqLo (goy. L. 2).
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30303600, BME0SWIM-93mbmdozMMo, 93MWMP0IMH0, 0bRMmMIs30mEo,
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1309 L. 3. Lobgardfoxzgml 9Hmgzbmwo MLsg@mbmgdols Lolidgds
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39M(335¢gdol  d9damd  Olgmds  sAMbogergm  LodoMmzgwrmls
©59M93009OWMBS  459w9dds o 1801 fewols dsboggbyoo ol Logmms®o
A9IO0GHMM00L  bsfomo  edmoisbo@s. s 1810 fewolsmzol  ©olsgwrgo
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1309 L. 9. Jo@mzgwo dglisbdn3g®ggdo 3933580mbol domgddo
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956300 Bg 35396(0M M@ dHIMEOL SHoMTMgds ImIBOOMS §obsswdwgy.
00mgdol 4zges 3GAMsdo obobo EgMmsb dgsMgdom dzocMgMobmgzsbbo
09y3696. slgm 306>Mdgddo oo 86033bgwmds 9b0FgdMs FgMEMBOE
39M93ml, Goms 9939 gdobsm  FMez5¢GOEbM3gsb0  dmfobsomdogyg olgom
5Q0wgdd0 dMgge®ms Mo30, MMI dMIMsdo dmgEo dogdo 396 BsGdS
0300 30900  M3065GHGLMOOLOMZOL,  Mlsg  Bdod  Jgdmbgzgzsdo
09685390000 sbmGE09Egd©bgb. 5358639 3600369wmds 9603gdm©s olgm
39JBHMOIOL HMAMOO(395: MGEL09R0, 3600T5G0, GYJgoo, dobs®ggdo s Lbg.,
M@dgems  HoMsGHgdoom godmygbgdsd Moz dMdmmsbg 9608369emgzs60
3930965 dmobgobs.
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1.5. 39m06gm63530w0 LolGHgdgdo LsdbgEMM-Ls0bgobHm
390305830530

1.5.1. 39m0bgm®ds3oweo LoliEgdgdol sGLo s 49360mMdOL ol ™G0

dombgogs  0dols, Mmd  XXI  Lomzmbgdo  LodOImem  39dbogzsd
396300060900L 5OBIHM FoLFE9dOL JooLfos s Mmddo godstrx39gdols Bsbligdos
M30605GJud© dob  FBsIGLss 3063 LOY39MILM 0SMBOL REIMAL, LodOIMEM
M396530900L 9900939000  29MAMOR0MWO  BoJBHMMOL OO LSS
5JBH o0, 535Hg  F93HY39wgOlL  9M9gOHMO  MHgDBMBBLMwo  LsdGIMEM
3965305 (959, 9M0ygol Mmdo, LogoOmzgem-Mmiigomols 2008 ferols mdo s bbg.)
0¥ 3mbx30dGHMO0 Mgaombo (35y., 93056900). 535Lmb Mbs 500b0dbML, HMA
056589000Mm39 93mds80 BodbgOOHM-Lo0bsg0bMM A9MAMSBOMWO oYRTIMGOS
068335300l 53490539005 s 965¢0DOl MobsdgEOM3g F9gdbmemyogdol

399myggbgdsl  Mbs  98mdzbgdmgl. o8 dbGOZ  FgmE3wgos ol

&9gbmarmyogdo, OMIgwos  9BJGHMOS©0  399mygbgdsls  Jgmde0os
96003690m3s6foms  200mxmdgLmL  J394bol  ®35330LBIM0BMBOL
bstrolbo.

60 933MM9dbY [12, 13, 14, 15] ©syMHOBMB0m 30535HMdm doL-0b B396
9096  990mm535D9dM 25635 FHJOL:  ggmaMIxoEo  0bgm®BsEgommo
LobGgds (Geographical information system, GIS) — 09039 3900bg3m®3s530vo
LoLEBYds (aol) sGOL 3MIZ0MEHIOME? GM3YPOLs > Bmbs3gdms BdsBYdDY
©58dbgdmo  53GHMIdEGH0DoMGOMo Lsobxgm®mIsgom LobEGgds, Mmdgwos
299m0yggbgds  LogmEgdo  asbmogligdmymo  dmbs3gdgdol  FsGomgolsmzgol
(0m3mggds, LoLEGgdsGHobozos, 8gbsbgs, 3453905, ZOBMOEODIGOS
365¢r0b0).

3oL $9dbmemaoqdo  dmbsigdms  LoLEGYTsEHODIEO0OL,  MMYBOBYdIMWwO
d965b30L 5 LOgMEFOM-YTFsEHIMO 3BODOL Y39wsbY MBOM LOYIEPYMBOEO
36OHMyM53Me00 B535eg09005. MBOM 3006309G IS Fob-0 gl SEGOU:

1. 8mbs399ms 35H7d0L LOVIEYMROEO B50MLIBYMDY, FMbs3E7MS B(3930;
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2. 3b6Hogddo dmmeglgdero dmbs3999d0L  30BMEmO  dodmlbsbzol
(6390 3965ddb0l) M3gMsEH0ME0 LsTwYSEgdY;

3. 3mboggdms  IMmYWomgdol s  LOgOEOM-MYsBHIMH0  SBsOBOb
1530905, B3 63d0LTYMHO FowIHY39E0GdOL M3gMSEGH0MW, Md0YIGHM ©
530Mmbse owgdsdo g39bdo9ds;

4. bbgosbbgs GHodol 8mbsigdms 0b@Hgamo300L, MMHmogHmTgxgHgdol,
390560900 LTE9ds;

5. 063006353000 835630056 LsFoMm  LogOEomo  (39MM9x304)00)
063635300l EOHMYsE F0PGOOL, R933EOL S J9MOJdbOL LodsEgdY;

6. 3mbs3gdms MmOl MmO Mo 3530609008 IBIBZ30L, 65EOBOL o
909139930 dM030 353306900L IAIHOL LodwsEgdy;

7. 90530  3m330MGHIOMWo  OHM3900L,  26M0x803900L,  GHO306MO
565003900 4969M0M9d0L Lodogds.

30L-0 39Mm3Mbsggdoms (dmbs3gdgdo, Mg msE LOZMEMO S POMOMO
3033mb696@0  9d3m)  LEgE®MITMEOOLM  BEBHBIOGHMWO  BMOTsFH0s. 0RO
396L5379MGd0® [o®doEgdoom 459Mm0Yygdbgds LsdbgMm byddgdo.

39063353090 LobGHYIJOol gsb3z0m5Mgd0l oLbGHMEMOs bsbaMdwog
©OML 56 IM0393L s FBMEME M53EIH0Tg s0g Fgrl omzerol. 30639wo
30L-930 XX Ls3mbol 60-056 ergddo Lsdmdowsdm bgddmEmdo 9dm8s3¢s.
1963 gl 3m39MH© o. ®odgMol  doghH ssMLYdMwo  3mA30YGHIMWO
2300830301 dMMs@GmMosdo  (Computer  Mapping  System)  9gogdbs
39OGHMaMoxz0wo  LobBgds -  SYMAP,  6mdgwog  LAos@oLGHo3mMo
06335300l ©3MTo3900L  Loggmd3zgDg O30l Fgagbol  Lodwmsgdsl
0dgmes [14].

3oL LoLEJdgd0 153s30M3go@ IMbs3gdms LHMsRo sBseroBolsmgol
39900949gbgdms. 03 @OMoLsm3zol  J9ddboro  ©v3900 dow0sb  IBIO
bseobbol  ogm, Moyob  dsdoboger  3mB30EIOIOL  3OOEGHMYMOTBOMEO

035mBsBOoLom Eo® Inb 0 aMono 0 Lodmsmdqdo Jmbs.
3o 0G°© 090QNOYWO  AOOBOZ)W PR NG (oA ©
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5303™md  39OGMYOIBMS  MIgBHIUMDST  FMTomds 333 BHMOIQOGEOIO
39009000 5MR0S.

30639 9o dmgddgo 3ob-5¢0 doRbgmeos 35650l CGIS (1966 §)). dob
BOBOWw sMJogdo sLBg dg@o mgdol 10 000 Grm3s ogm dmmHzLgdmero. 1967
Dol 538-0b sfgMol doMMHMTo JorswEol Gw30L 08O BMOAsEJo
39005943560L5L 5MLgdMo bozgHol 0530056 530Egdol dobbom JqdmTsgzs
GBF DIME (Geographic Base File, Dual Independent Map Encoding) gm®ds@o,
05353  “YOEILO  OMEo  FLOMWS  gMmobrm®ds3zorcro  LolEgdgdol
29b30m069dsd0 [14].

30L-900L 4563000690500  goblozmm®mgdmwo gwwogro domdwzol x93
©96%x9mIMBL. 030 ©o0ds©s 1946 figwl 4. Hgwgbbido (3serozm®bools
93530) 3mbogwo 9dogMsb@EHgdol mxsbdo. 356 ss8mMagzms dobglbm@ols
1b039MLoGHYBH0  WobISBHOL  9OJOBHJIBHMOOL s JoddsRgRToMGOOL
396bM0om. 1969 fiowl 99m0Egbmsb — WMmMILMb gOmOE  Os5MLS oMl
©5330L  LobBHYIgdoL 0bLEoGHMEGo — ESRI (Environmental Systems Research
Institute).

05305300395 ESRI ogm 396dm by3mblwmw@ssom 333605, GMmIgros
0Y96905 GRID-0b 530635, 70-056 Hergd0@sb 30 — 39dBHMOME BMOTSEVS.
35306 3OMyM3dME  30MEMJBJo0sdb 1973 (gl 306M39c  BoGO™
LobBgdaby — MAGI (Maryland Automatic Geographic Information system)
290530000696 [14].

1981 §garl x. ©9bxg@dmbas godmmdgzs ESRI-L 306390 3mdgmEowmwo
3030 3OmEyddo — ArcIinfo (306390 msbsdgdmgg  aol-o).
3905300 LobEgdgdol UNIX s Windows gsdmBgbols d9dcgp ESRI-00
©50(1Y™ gob-3(r053930L o Bg ImMgds [14].

90-0560 fargdo ESRI-U Boddosbmdsdo oo 33w0egd9d0l 396MH0MOos.
1991 §igeols 356 359335 306390 bodogom aol-o — ArcView GIS, Gmdgwogs
R9OM dMIHIsMGOOLMZ0L 0ym godoBbMwo.
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2000 fgll ESRI-8 69g3m@mr0v6o 36m©wyddo godmmdzs ArcGIS-ob
Lo3og0M gob-9d0l MmYsbol Lsbom. dsbdo Fgol ArcGIS-ob ©sds@gdgdo
(ArcCatalog, ArcMap, ArcToolbox) s ©s3s¢gdomo dmowegdo (ArcGIS 3D
Analyst - 9mbs3gdms  Lodasbbmdowgdosbo dmgwomgds, ArcGIS Spatial
Analyst - Lbog®gomo sboewobo, ArcGIS Geostatistical Analyst - dmbsggdome
LEHOGHOLEOIMOO  9bsErobo, ArcGIS Schematics - ULsobgobdm  Jugegdmsb
dw9dmds, ArcGIS Survey Analyst - a9m©gbommo dmbo3ggddol sdmdsggds,
ArcGIS Tracking Analyst — dmd®s30 md0gdEHgdol bogdEomo dsdmgs, ArcGIS
Network Analyst — Ls@®sbb3mOEHM Jugeols dsGmgs, ArcGIS Military Analyst -
Lodbgo®m dmbozgdgdol dsmm3zs s sboeo®o). ArcGIS-li 5Jgl Lsdsgom,
b9H39MME0 S 390 396LOYdO.

5055050 3M5g@03sdos ArcGIS 10.2.1 gg@bos. 2014 ool dmgombomgol
©o39ad30wos  ArcGIS  11-ob  a54ogs, Mmdgwog  8mbszgdgdl 6
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