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BIOOMEO 393039 gOOL 9OM-9Mm JoMOMI© F9Tsx39MbYdID BOJBHMMS©E 3O
dooBbgzs. ©os 2ol-golb GmamMi Jobo sb93g MFoM OO FMEFYMOOL
dmboi3gdms  B5HgdmMb  3Mdomdy,  gooBbosm 9B Mo  BMbJ30M60
d9L5dgdMBGO0 s OAMLOLZW O BMbS(399930, 35MEHMAMIR0YO Foldens
50 250moMBg3s  Fo@owro  baGolbom. bdod Fqgdmbggzsdo  9®slv3doMOLO®
06103090 06GHIOBIOLOL A5TM oMM GIW0S 0 J0L-9dOL SM30BYdS.

»Joy 2oL (Qgis) 89FomdL M3 39JAHMO S OGO
RMO5GHJOD, bmwm sbogo gm®IsBHgdol Mgowobogos Fglsdergdgwos
dmEEgdol  Lodmogdom.  2oL-U BMbzom®o  FglodegdEEMdIdOL
Bo3mbom3zo¢no 30 9999 0s:

e ,Jom aob ol (Qgis) ULsIMoegdom  Tguodergdgeros  Lbgoslibgs
RMMI>GJOol s 3MMgdaool OHMYMOE 39JGHMOMOo, obg MILGMWOo
dmbs399990L  Bggds  dosmo  Fobobfomo  9Mogdbols  gotgdy.
(B0M0m©  FMOToBHJ0do  04Erolbdgds  ,0903  Boowrgdo“  (shape
file),,,3mb@ x0509L“ (Post gis),bogOEomo  dmbszgdgdol  bGowgdo,
»390GH0RA yMo” (geotiff grid), ,x398" (jpeg), »306p" (PNG) s Ubgs
d6535¢00);

* 20530390 063 IMORgoLOL LYTMSWGOOM oM bEYds LogmEoMmO
dmbs399990L  Fob03MeEs30s @ Bw39d0lL  dgddbs.  gMex303mwo
06@903390L0L  EsbToMgdom BMO3099ds F99©YR0  M39MO3E0J00:
369300l LHOIR0 (330mgds, Mmd09d@gdol sdmMBg3s, GgogE0Mgds,
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QIMZ0GMGds,  SEHMOdMGHMEo  dmbszgdgdol  dgdbs,  Fo®figMgdols
39390905,  153MmMOEObsGH™  350L,  FBIBHIVOL s  BOOW MmOl
5036093690 60dbol aobs, Bb3s;

e ,Jom aol“-0m (Qgis) bgds 39JGHMOMwo Imbs3gdgdol dgddbs o
©53990539%s,  dlggg  Fsmo  Lbgosolbgzs  gm®ds@Gdo  gdudmG@Eo.
5060860 3MMAGFMo OO MBlgEymas M3OHMdImE dwdomdls
33L-0b  dmbs(39990m9b. ™30 Bs© bgds Fmbs3Egdgdol 0B3MEE)-
9gu3mdE0 ,x0309Jb“ (GPX) gm®do@do. s1g3g oMob a3l 303Mgd0sH
8mb5399900L 3065306 45IMHIOOL Lod o gds(s.

3905370 Mg00m  LoyEmoEgdms  dmbs39dgdol  sbserobo,  Brob
OMAMO3 3bMmdoos ,965¢00Bo Job-0b JMEos* (©gdg™Lo 1999) ,Jowm gol“-
3oL (Qgis) bgedolsfzgmdos 3MMmYGMmToMgdol 9bs ,,3000mb%bg“ (python)
©5H9M0wwo  565¢r0Bol, 98mMBI30L,  FgMIMIM3gLobROL, AqmIgGHMmOME
dmbsi3gdms  d5Bol  FoMmM30L  0bLEBHOMIGDBEHJIOL  godmygbgds.  eLL ol
0bLEGHMMAGBGHYdOL  0bGHJAMsE00l  F90mbggzsdo  sbsgroBol  dmEEgdol
50 9bMds 400-U 5Fo6dg0OL.

»Jog ob“ (Qgis) ImMLabgMbgdgEros Aol AsTMBLLZEgwo dImbsigdgdols
0639Mb9g3HTo 456m53L9doLmM3z0L. sdolmM3zoL 0o ,d53 LyMzg®L® (Map Servers)-
ol 0ggbgdl. HMymeE 339 5036086900 oL-ol TglodEgdEMddOL QOBEMS
99L53 90905 3OMYM5T0MYOOL 96900 Lo 3l 3e ™ (C++) S ,30MMboL™
(Python) go8mygbgdoom.

Bggbo Fgxsbgdom ,Jory 9oL (Qgis) $MbJ30Go  Fglodergdemds
LEOMPO0SE 1B3F3MOBOS BHYoOL dOMEMYOMMO FMO35WRIMOM36700L JOMN-9MmO
doM0ms©0 3M33MbgbEOL, M9w0gnol 565¢0BOL obbMGME0gwgdolm3z0L.
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Yew sy St Plgrs Wecior Rasts Dsthae Web Procesang e

Eﬂ’:‘:% AEeLepRNPPRABINR & K-8 -LEE- 1
B8 - =

Rk E *QEAETRRH A
5

EKofes RSB HDHANNS 5 :,,g

B
L3

6ob. 1. ,,4356 99 3ob“ 0o HYsEOBIPINMEO GHYol 3OMINS Bry3d
GYob 063963505300l 8900m©Ob 35blsBM3Ms

Lobdggomm  Gogdbogosls s  3909MOMMmO©O  ©IF0ROOMYOMW
59MHMABMEMBMO0gO0L 359mYygbqdsHg sx3dbgdEo@yol 0b63939M0BI30.,
Logo®m3geml  BYyggdol  Mgoey®o  dEAMISMIMOOL  45m35¢obobgdom
65309050 36MMMJGHOME05, B5Ysb Jobmgol 360d36gwm3zsb0 5sF0sbMo
5 53065BLMO MglmOLOS LoFoMMm.

d6535cm0  J399bol  3Mog@03s>  9B39bgdl, ®MmI  BHyol  MYLIOLYdOL
50M03bgzoL LoLEBHIIOL LodmdogErm gomdxmdglgds «bs 9BdbgdmEIL EHYyob
3mbOL 3300000l 396MEBMT0gMHGdOL s©0TMPGBILS @S Q9TMYgbadsls. 0
doBbol  dobopfgzo sbg3g 9b60d3bgEMzs60s  Mobarglo  BHgdbozm®o o
390mm3momo  3H9dbozol  Ly8MoEgdgdo.  Yymzgwozg  HBgommsmbodberols
00605390000 M550 Bs300LMZ0L M30MsGHIBO© LsFoMHMS EYol ™mdOgIEHwGO
AdJdbsgool dgomEqdol J93853905. GYgoImHymdol Asbbm®mE0gwgdolbmzol
LodsBM  mbozgdgdol  Fobomgds,  Loggerg  s0Mmoabgzol  Lobigdol
3999x M09LgdsL YBOWB39gEYgMRL 507935303 9M-LEHSGHOLEH03MMO TJPMPIdO.
s 39653690 LM WROM 303G bgds dogwo ALMBEOML
dolidBodom.

SdmMBg30m0  BHogbogool  MmgmMoe  Logmdzgerl  FoMImoa bl
55 MI0L MIMEOHOOL @S 353935 BH039M0  LESEBHOLE03Z0L 356mbgdo. GHgol
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OH9LMOLYdOL SIMOBI30m0 FgMEOm FGLHogErolsl (35¢39w0 goBMIZ39d0
3obobogds Hmam®E 990mbgzgz0mo LooYJd0. gb 3565U36gebo 30 Ms30L
36003690md90L 00909  golsbmdo  (AgLogsligdgwro) ™d099@900L
d9dombgggzomo  99mBg30L  Jglodsdolo. gl 3600369 mdgdo o6 gdombggzs
d9L50530L  FomMGTEH0ZNMS©  PodMbowrmEbger  F9gagdL  (89dmbggzomo
39092900L  Lodwmoenm  3603369e0mdgdl). MBGM dgBoE, o goe339v90
MBHMUGHMOB0  sbolosmgdm. 9498  FogdMo  ASTMELOLGOOm,
d9dobgg30m0  LOEWOYJIOOL  OEO  MoMmEYbmdol  Fgdmbggzsdo  SLgmo
33098900 2MH0)M03Md396L0MYd.. sby 60d, Lodwoem
5H0mMIYBH03M0o OO PbEPM3Yds  F90gdoEH03IMS©  TmMbowrmEbger
390920 ©5 305HEMGIOL H5EBI0IMBS BoWHE0S.

GYob  Jgbobgd  0bxzm®Tozool  Fgadmgzqds  LsFoOmmgdl  ddogzs©
b9dmgb 3996030l s FH9IbmEmaools LMwymas. (36Mmdoo Goddos, MHmA
15039M, 99EHMOWMO 0bRMEOTs300Ls s LHmOmg  obbmMEogwgdmwo
Bo@Ygm-LoBoduogom  LsdMdomgdo  HBOWB39YMmBI6  BHYol  GLWGLYdOL
530MbOWMESE go9mygbgdsls. Boasd XXI bym3mbgdo 59 dmmbm3zbgdl 3093
MOH0MEg ©F53HJO0M0 3MI3MBIBEHO ©ogds@s. 30M39wo glvs dMbs399900L
99P0M©OME  ©O™do  Tgam™m3z90s (MBSO IMOMBOLS vy Lbgs
0693603-3946Ma96M0 3OHM39LgdoL A5dMm Dmax e LsFomm bgds Loggury
dmbs399900L bgesboo 89a0m390s 56 5MLYdIMWO 5dEooBsEos Lim®o s
OOMO 35050Y39G0gdol Jobowgds). 300093 9O 30d3MbgbE0s Loggary
063m®ds300L  308OME  FmEIsGdo b olgmo  bgdbom  Fgadmggds,
OMIoms3 339  930-L  (30330Egm0)  B3gE0sw Mo 3MMAMsdNo

MBOHWB39YgmRol LsdsEgdom FMmbEgds dolo 3MTs390s. 39ebg LoGygm-
150639639M0B30M FMbo3E8g00L BHMOOE0WO FgoMEYd0m JJAMMZGISL!,

0mds35¢do 3o 398960 306MHMdYddo  3md30BHgemol  dgbliogMgdsdo

1859 0©gb bogo®mzgErmdo, 39¢Bg 3998smdOLL FHodLoEHMMIdO BHYoL sMmoEbzolL Halol

©565600b Joby300 sEHIBo L3gE0sEM BMETJIL 53Lgd9b Jowswbg bgwwoom s39d9b,
boerm 99999 bgds Bomo 3989660 ©sdw)dsgqds.
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39053960 LFoMmIds ©35EHIO0M0  (BobbLWEO, 9@sF0sbMGO s Ubg.)
GLMOLYd0. 580FGHMI  MobsdgEMH™Mzg ALMBOMI0  FIMMMO  3M(39OYOS
39009 08OV  dmbszgdgms d5Hgool Fgddbol  BHgdbmemyos. Lsdygm
LgdGH™mGTo  Sbgmo  GHgdbmemyools  3033mbabEJd0s  2gMmaMmezomwo
063m®ds30o Lol gdgdo, ©oLEBE0MMHO BmboMdOL  LsTwsEgdgdo,
dmd0WOHO  WsHgOHMo LobBmIo bglisfymado s bbgs gwgd@®mboyer
bgwbsfymgdo.

AYob  06396@M0Dsgool  LsdmTomgdols 396bmM 309 gdolmzol
Ubbgoolbgs  (godmgdo  go8moygbgds, Fopa®od  dosmgob  dmogzhglbo o
36003690 m3569L0 Loggwg 8mbs3999d0s. SLgmo Imbsizgdgdol F9aMm3z9d0L
LoBMBEg 06396FIM0BsEo0l  FoBIBBYs  ITMI0IdMWOo, TogMsd  slg3g
960083690 m356fomo  2963060Mm39dmwos  39db03MGo  FgLodergdemdgdoo.
056589000m39 LyByggm bgdEH™mOdo EOLEBE0OO0 BMBbEPOMIdOL (5gGMM- o
30LAMLYOSMYO0) oS FYsMds©  IMO3oEs BIBO  JEMBIYIOO
3mbogombo@gdol  LobBgdgdds (a3l - GPS), By  Lboggdby,
MEEGM0YYOHY s b3y 300b630390Dg ©o93mdbgdds &gdbmemaoqdds.
439s D99mmbsIMMZOO 2969YMBos IR IFIME0 0bxmMTsE030L
(30830993960 39dbMmEmy0gdol) 496300000905Lmsb. GHYol IyMmBoMgmdols
39335b900L, dMbOoGHMMObaOL s 3MHMYbMBOMGOOL sbews 339 F99(33W9K0
Bofoos ggmaMo530wo 0b6xm®dsovieno Lol gdgdo (Rob).

Bobgmdo Lsdmogmmdm Lsdygm 93mbobEgdgdol 33erg3ol 0bbGoEwM@ds
3900998535  LEBIGHOLBH03WMMO  TIMMBg30L  FgOMPO, MMIgEol JobgZoMs3
L506396GH9M0Bs3oM  FaPBHOW OOl  BOMmEIbMds  MBOHMb3gwymxrl  Byol
M9LOLYOOL FM3IEMdOL =5% ol LoBMLEHOM FgRsligdolmzol. FgMEH0Wwgdol
LogOOM M5MEIbMds A56OLLDBPZMYdS 30 53 (Field Map) ¢gdbmeomgools
399mygbgdom, ©9339 sOLYOO 0bFMOT>300L LExdz9WDByY.

»B00@© 0953“ (Faild Map) gol 36MHmaMsdnmwo  MHBOHWbggwymes 4
30033mb9bE0Lsb G9pqds:
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1. Field Map Project Manager (FMPM) ¢o9m0g4gbgds dmbsigdoms 05%Bol
LEAOMIGHOOL (96 gob 3OHmgd@ol) dgddbobmgzol  dmIHBAsMGdEOL
L5 FoMMIOOLSTGO..

2. Field Map Data Collector (FMDC) - ULsggerg Ubodwdsmgdobmgol
3963mm3bowo gl 3m33mbgbEo  guwdbgds FMPM-L  Lsdomswrgdoom
d9Jdboqw  dmbszgdms 35HgdL. FMDC 99935mdb  dmsem@  boaggerg
LoBMA bgarbisfymadmsb.

3. Field Map Stem analyst (FMSA)-b m6&0 do6oms@o ©sb0dboemgds o4gl:
gm0 gbes  9396sol  gHML  FMOTOL  YEMOIMMO  IMEYOL
356599@HM9d0l  Joeqds s  dgmEg - LsbodMIm  BIONMDYdbY
LeOEH039bEHOL goblsbegs.

Field Map Inventory Analyst (FMIA) g0dm094gbgds  (Hyggdol
LEHOGOLEH03MMO0 06396FIM0DIE00L FSTMMZGOOL AoLIBMO(309JdS©. 53
36MHMyM530609d5000 3m33MmbaBEHOL Lsdwmsmgdom bgds 39ebg TgaMmgzowo
9mbs399900L 5319 85390s. 939 - Hobolfo® golisbrzmwo Ldgdol dobgzom
56290m0d900L  53BMTsBH MO BMMI0MYds.  FmIbToMGdgl o3l Lodmoemgds
30090 90093908 d0sdsEHMU LElMZ3gEo 0BFMOTS3E0S.

d0oMEMPOOHo  IMs35¢0xgMm36980L  Mogbgmdmogzo  Bggsligdolimgols
39360969335 30MIM35 R MM3b900L 0bgdugdo 90dw9ds39L. 53 OMOLMZ0L
gbmdowos  40-Bg 9d9gBHo  0bgdbo, ymgzggeo  Fompobo  goblbgoggds
6056Lgd0m, o8 MoMMgMEro Jomysbo Mbs 5305Yymxoegdgl 9939y
dmmbm3zbgdl:

o 33bsLIBMYSOMIIOL BOMIMIZ5¢RBINM369ds F0M MBOM TS0, M3
Ma3M™ 3930 Lobgmdos dslido;

o 33b5L5BMYPSOMGIOL dOMIMS35¢RBYNM36905 0 MBOM TOWO0S, M3
M3 39305 oo MsbsdMMdS (evenness).

060094 gdol dmogo®mo 563sLb3939d9w0 60dbgdo LfimMgw LobgmdMogo
©5 05650M0 IM535¢ 739036980l J0doGr doymdsdo 3erobggds.
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OMamO3 339 9036036gm,  dom@mon©o  IMZ35wRgM™m3bdoL
39335900 0bgdugdo  M98Ybodg  SMgME0s.  Bomsb, Bzgbo  sBHom,
00MIM53505BgMHM36900L J9z355900LbmM30L BszdoMolos Tgbombol 0bwgduo.

3960mbob 06qJlo 2odMoM3zWgds 390090 BMOIMEO0:

H' = -3E, pilnpi (1)

LogS3 Pl LOOEY 5oL 1 LobgMdOL 0bE030dOL foro. dgMbgzoLsl pi-l
F90056>030 LOOEY 3bMB0S, FoaE5d bgds Jobo TJzsLYds MMaM® 3 ni/N.

00MmIM535¢xBgMHM36900L  Fga3sligdolsll  d9bmboll  0bgdloo  bgds
39633970 d930™M3900, 653 ©9395300609dME0s 00 Fogd@omeb, OM™AI
39999 9090s d9Mbhg3500 Mo MMO  MobsldBMYSEMGdOL yzgws Lobgmdols
390035¢0{obgds.

300093 960 0bgduo, GMIgbsg 094gbgdgbh d0MmIMmI35wx9MHM369d0L
395350980Lm30L 0firEJdS MY 9bol 0bgdls. 59 0bgJLl 3580b 0ygbgdab,

OMEILSE SMOE ) 0L YGHIWIOO 33¢g30L F99aJd05 F9Bsligdol Lsfyol
dmbs3999950. dG0wgbol 0bgduio (The Brillouin index) s8momzegds

39900920 BMOINWom:

InN!'-Zinn;!

HB = - (2)

9L 0bgdlo, MmameE oo 0dwgzs d9bombol 0bgdlom dsdmmgzw oo
99092900L b3l 909290l s 0030005 9FoMdYOL 4,5. FoaGsd LdFoMMS
503603bmm, MHMI gOMbsoMmo JmEmEemdol 0bxzgm®Is300l  sdTs39d0LsL
39092900 dooEgds dgbombols 0bgdubg b3 gd0. gl 50bLbYds 0d0m, BT dols
56 560U gobmlsB3MIMdYd0, HMIGE0E ITIBILOIMYdJ0S Fgbmbolimzol.

056506MHMBd 2560LSBOIMGdS BMEOIMEO0:

HB
E =
HBmax

3)

1 N!

s = R v

Loog [N/S] gb N/S «6m0g0mmdols doeosbo bsfowo, bmerm r=N-S
[N/S]
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59 0b69dLL 0830005 09gb9gd9b, G0 Tobo Lodmogdom MHMME0s
3900mM3egdoL 2539m9ds, @S 0¥g Lfyobo 0bxzmMTszos IzoMgMoEbmgzsbos -
0fi393L 9930™300 890ga90L. 53 06gdLol godmygbgds ¢93mdgboMmgdmEOoy,
OmEIbyE  bgds  3mengdaool  Fgg3eligds b 3bmdowos  dogero
0565L5BMPMYdOL LOVIEO T9ToYIOPMDS.

d0MEMPONOH0  IM935wRgMM36900L  TgBoLgdsHY 293w gbsls  sbgbL
A9IO0GHMM00L LoOY3, Sd0EMI dYMHBSIz0ol dobgzom (d9MHYBSTZ30WO
2000) 833069 s OO GJMOGHMM0go0L FgoMgosl boMmo sHBMO M5 543U.
0dolomgol  ®md  bbgoslbgs 439960l BHIMOGHMOOOL  dOMEMYOOHO
365350 n9MMm36905  F959MMb 9Oyl b3gEosWIHO  FMETMWS
39900ygy9bgds:

S=cx*A? (5)

Lod3 S 9M0L 39960l Foyzsboo BsOOMBOS, A - 439960l MgocmGo
RIOMMB0, ¢ @S z 30 b3gEoswMmo 3:m983030963go0. JbmBwom ds630L
d90m©og3ol dobgzom c @Gmeros 1/10 000, begem z - 0,33-0b. g399bols
d0MEMP0)OH0 M35 RIMOM36900L LY 939 09969d9b B3gEoSEMH
0bgdul,  OHMIGELOE  9JHWONH  B0MIMZ5 R M™3bgdol  0bgLl

MPhmgd96.  dobo  Lodmoergdoo  bgds  3ow3gero  J399bgdob
00 IM535¢RgMHM36900L 9OHT5bgmmsb Fgocgds.

Ayol d0MEMYOIMH0 3653500 x3960M36900L 39935b9d0Lm30L
3600369wmgsbo  3m33mbgb@gdos  Gwogmol  39ORMOOMIdOL S
565930900l bosdobbo.  sbgmo  0bgm®dszool  dowads  Fgodergds
390FMAM5530990 oLl ©8dwYF5390000 MMAMM3 S65MAMMO (oo ob)
3900m, oy oo gargdGHOmbmEo 39MLogdOm.

Sbgmo  d9a3sLgdol  gobbmM309gdolmzol 30039wWs©o  0bRM®Ts300b
39260m3905 3 olbdmdL  BHYol  gOmMY35MmM3560  Boffoqgdol  oxs3gdsL.
9Omy3560m396  bsfoerdo  0gMeolbdgds  Auasglgds ©MIobsbEHo  Labgmdol,

X3MIBOL,  dLOIOL s dMBOGIAHOL  Jeslol  dobgzom, SLg3y  bs
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3ob0LsbEO3OML  MmdzoMgbo Mol Godmmdo,  OGMmIgedos ,Box YIS
d9L5x35B9090 BHIMOEGHMM00.

AYob Logs®ol 93965090 Bogs®ol 5350 xgMHM3bgdsL - A 593L
2996430600 9300909 gds BgIMmbobligbgdo 3s6d9gEMm9dol dobgzom
53960  Byol MObgdol MomgbmMdsHg. IOz R MM3bad0L Loy
033905 0-09b Amax-9g s BOHoOs N BbYdOL Mom©gbmdol dobgzom.

i

5939 090degds 89090  odmbobyegdol  dsdmyqbgds  HMIgeros

(6)

539690, ®md n 9dbxdOL MOMEIbMdOL HBMEOlL Jgdmbgzgzsdo F30MmEYds A
3653500 x39MM36900L dsb396909gemo.

dzﬂ/ <0
dn? -

d ﬂ/
599056 30 306306 9a30d05 35133650, HMI dn 953969090
593L BodLodsrm@mo 360dzbgermds dn , ®m35 A=0 ©5 9ol Bl

dA
OGS A=Amax. An @5 A 95B39690¢0q00L MO0 gMm353d0M0 F90dwgds
500(9OML  59mBbgdowo, BsBbgdowo b LmMo aGmsxgozom. 3063900 MmO
Lobol  gmbdzosl 543l d93M0  STMbLBS, Mog  9dbgEgdl  Tom  (39Lsbs
06&9M36M93o30sL, 5d0@GHMa LoFoMmms 99090 490mbobmeqdols gsdmygbgds:

d%nzc—m

LoQS3 A - 900U BYob LygsMOL MOz RIOMZbgdOL Toh39b9gdgo

®

n - GoOMMIJGOOL X MBIl MoM©IbMdS
C s K 30bb3ob@gdo.
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dmm  2odmlobuyargdsl 0v) 30603900 BMOINobm3ol godmz0ygbgd,

Tz s
C-K-120 5 . 0099 Bogmgom, eI K e

35306 dgLsdg BMEOTME0s Gqladerms 398 gabsoMs@ Homdmgzsaobmon:

dog009dm ™I

dA/ =K-(4, -4
dn ( max ) o)

ob

A

A - (L= 7KDY 4 3 gD

¥
OmEd =0 ©s GHYol 93gbsmgmo Lsgséol obgduos /1max
M 253mbobvyergds Joowgdl 9999y 36033690 mdsL:
-K-(n-1
v=(1-e M) .
bdoMo GHYoL XFMIRBIOOL RsOMMDJIL  Lbgoslbgs RoGmMdo  sd3m.
5303™d 9mHmO s 03039 MMmEIbMOOL XyMBIOL goblbgsggdmEo FosGMdO
Mm3oMmo3m.  0F™MI  GYyob  93gbsMgMo  LOBIMOL  BOMEMAO0IMHO
39350 xR9MOM36q00L  FggnoLgdolsl  LsFoOMS  XAMRJOOL  FSODMIGOOL
1539 MIgHMmboo 56 3OHM3MOE0Mwo F5B39690qdoL odmygbgds:

12)
LoQS3:

Pi- 560U 1 3560003900l x2w9530L Lsdwmoemdghimboro BsOOMdO

ai 1 YoMmMMBYOOL X QB0

A - BYo® IR0 BsghHmM BHYMHOBHMEO0S (A=) ai)

d9fmbocro  BHYol GoMmMdJIOL ¥amxo o3 Jdgdmbggzsdo Fgodwgds

n, =
2960LSBOZOML  OHMYMO3 % boosg q oMol Loddbmbol 0bgduo,
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OMIgo3 MOOoL $HY9393900L Fghmboo FoMmMdgdolL Lodwserml. dobo
39bLsBE3MS G90dgds BMOIMEOm:

g= Z X P
i1 "

n

inzl

B Xi 900b 1 (Y93553990L LB Gmbs, =1

0] 3935650MJdm xi =P, d0300900:
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Abstract

The living environment is the most important component of our planet.
Forest, as its constituent, is under a serious threat worldwide. Currently, 40-70 %
of broadleaf and mixed forests, as well as 85-90% of Mediterranean subtropical
forests have been cut down. It is believed that every minute 20 hectares of forest is
disappearing. The pace has significantly increased within last 5 centuries; This is
exactly when 2/3 of foliage has been destroyed. Foliage destruction irreversibly
damages biodiversity.

The problem is especially pressing in Georgia. Effective steps cannot be made
due to difficult socio-economic conditions, scarcity of funds allocated for
environmental protection and other objective factors. Protection of forest biome
biodiversity is further hindered by absence of efficient monitoring system and
shortage of modern technology.

The following thesis aims to partially resolve this problem. We believe that
in the nearest future Georgia will still not have sufficient financial resources to
separately conduct forest stocktaking, as well as to research and monitor
biodiversity. This is why the suggested technology intends to use geographic
information systems while conducting selective-statistical stocktaking and then
utilize gathered data for spatial analysis of forests’ foliage biodiversity using
determined formulas; as well as to preserve the information in a geographic
information data base and to conduct monitoring using the recently obtained data
after some period.

Literature review, the first chapter of the thesis discusses current situation in
Georgia, importance and essence of biodiversity and existing data on global and
national biodiversity. It also highlights floral and forest biome diversity of Georgia,
as well as steps and legislative foundations of biodiversity protection.

The second chapter - Results and Their Assessment - determines
requirements that we believe geographic information system, intended to be
installed in a Georgian forest sector, should meet. It also provides a general analysis
of geographic information systems based on which we come to the conclusion that
the relief analysis can be conducted by functional capabilities of open GIS ‘QG’.
This chapter also touches upon flaws of the current practice of forest stocktaking
and provides arguments in support of the advantage of selective-statistical method.
Moreover, it determines how to conduct forest stocktaking using modern
measuring tools.

A separate sub-chapter is dedicated to biodiversity assessment indexes. The
final sub-chapter ‘Primary Results’ provides a detailed information on how to

gather and analyze field data: A territory of a country is divided by 7x7 km. large
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squares. A certain point will be chosen using random selection principle within
each square. Field Map software is used for selection which is meant for
continuous statistical stocktaking by annual representation of results. Field work
should be planned in a way that 20% of model points were analyzed each year by
operative processing of the obtained data. Moreover, each point should be
identically distributed throughout the country territory.

For each of the selected point a square of 450x450 m. area will be
determined. One must look for actual aerophotos for these square (0,25 m.
discernibility  orthorectified aerophoto taken no earlier than 3 years from
conducting a research).

On an aerophoto, the operator divides overall territory by 10x10 meter
squares. He/she determines the land use category anda foliage type of each square.
Each model point, that covers forest territory, a nearby area or similar points
where forest could potentially be located — are represented in real terms. In case at
least 10% of forest of 12.62 radius is a covered territory, it is determined as a model
area, its borders are transferred in real terms and studied on field. After obtaining
and checking information on the field, it must be converted into a table data.
According to these findings, a data bank will be created. It will become a
foundation for monitoring. QG will be used to process findings accumulated in the
data bank. If findings are data obtaining takes place again, monitoring will
compare existing findings.

The thesis is enclosed with an attachment that includes additional

information about forests of Georgia. It also includes a list of used literature.
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