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9M0B035305/29Bx MdIBGO0L FGUodgdEmds. Bogsbaqdmo Mbws 393350
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bso, MM 300l V05, MOZ30LBEISE FO3M(39GdS Y3930l 56 60Tbsgls
MoPlmE 39303990l BB oS 3OMAGMINwo  MYOOHMb3gwymazol
1393 9LMIOLMZ0L Wo3g6BoOL FoLOMIOI BwYOL 2oIBES 5610 BoFoMm.

B90m»BAMMZE0w0 M30M5EJLMBJOOL MO Vo5 oL MMM
MBOWB3gmgmRsl  3boos  Bo3wm3zs6909d03  aooBbos.  Fom Mol
33090  5OBB0Tbs305. 5V 3AIMOLO  BMbd30MbogrMMds - bdo®
d9d0bg935d0 259m)39090 3mHBg 8mddsgg L3gEoswolBgdol sGsls3d5GOLO
(5m©9Yb9gd0m. gl 3MHMdEgds 0d9bs 603369 ™3z5605, MHMA oS ol ol
RBIOOMO 393039 gdol 9OHM-9MHm JoMOMs© 9s839MbYdID BoJBHMMO©E 3O
do0Bbg3s. oo gol-gdl GmamM3 Jobo 1939 MF0Md OO IMEFNWMOOL
dmboi3gdms  05HgdMb  Fdomds,  oobbosm  FgbwEMo  §MbJsz0mco
99L5dgdMBYOO s JoFMLOLZ GO BMbS3999d0, J5MEHMAMIR0YO ToLdES
56 259m0MBg3s  Fopowro  boolbom. bdod Fqgdmbggzsdo  s6slis3zdoMmolo
06@1030)M0 0639MH390LOL 25TM om0 GdMW0S VOs 0L-9dOL SmM30L9ds.

»Joog  qob“  (Qgis) 99domdl  IM35¢  39JAHMOME @S OGO
RMOI5GHJOMD, bmm sbogo  gm®IsGHJdol  Mgooboszos Fgladwrgdgwros
dmEEgdol  LBodmogdom.  gol-bU ®Mbzommo  FglodEgdEEMdBOL
Bodmbsm3zsero 30 9939 0s:

e ,Jom ol ol  (Qgis)bodmoergdom  Jglodergdgeros  bbgoalibgo
RMO353HJool s 3MHMgdaool MMam®3 39d@GMOMo, oy MLEGMWEO
dmbs3999%0L  Bggds oo Fobsbffomo  AsMogdbols  gotndy.
(B0605©  BMEOTs3HJodo  04olbdgds  ,0903  Boowgdo”“  (shape
file),,3mbL@ x0009L“ (Post gis),bogMEomo  dmbszgdgdol b gdo,
»390GH0RG aMo” (geotiff grid), ,x393° (jpeg), »363° (PNG) o Ubgs
96535¢00)

* 2058303790 06@gMOxgoLOL LYTMSWGOOm 0MmO© bds LOgMEOMmO
9mbo3gdgdol  3sbodMs3os s  ©vy3900L  dgddbs.  Mmex03Mwo
06@9MHxzgoLol  sbdsMgdom  bmME309w©gds 890ga0  Mm39Mo309d0:
360m9d300L LHGSx0 (33owgds, Mmd09gd@EHqdol sdmMbBg3s, MHgOJEH0MYds,
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QOIMZOE0gM90s,  5GHMOdMEHMo  dmbs3gdqgools  dgobs,  Hotfgmadols
39399090,  153MMOEObsGH™  d50l, ToBIBHIOOL @S  BOOWMgmOL
50360393690 60360l o@sbs, bbgs.

e ,Jom 2ol -0, (Qgis) bds 39JGHMOMEo IJmbs3gdgdol dgddbs o
©53M 853905, 1939  domo  bbgoolbgs  gm®IsGHdo  gJudmMGo.
50b0dbmo 3MMyMsdMwo MBOWB3gmymRs M3OHMOWgdmE dmTomdl
33L-0b  dmbs(39990m9b. ™Moz30LMAB bgds IMbs3gdqd0L 0A3MOE)-
9Jb3mOG0 ,x0309J8° (GPX) 8m®ds@do. sLggg sGob g3l dodmgdosb
9mb5399990L 30MHEI306M 45AMFIMOL LoTwoEgdS(.

396537 Mg00m  LoymoEgdms  dmbs(39dgdol  sboerobo,  Mrosb
OMAMO3 36Md0Oos ,965cw0Bo dob-0b s (gdgdLo 1999) ,Jovy gob*-
o30L (Qgis) bgedolsfizemdos 3OMAMms3oMgdol 9bs ,3000mb6%Bg“ (python)
©509M0wo  sbseobols, s8mO®BY30L, 29Mm3MmMEgLObYOL, 29MmIgBHGOMI o
dmbsizgdms  d5Bol  FoMmM30L  0bLEHMMTIBEHJIOL  godmygbgds.  AeMSLL oL
0bLEGHMMIGBGHYdOL  0bGHJAMsEo0l  90mbggzsdo  bsgroBol  dmmeEgdol
509bMds 400-U 5Fo6MHd90L.

»Joy aob“ (Qgis) dmlsbgMbgdgeos ol gsdmbsbgergao dmbsigdgdol
06¢9Mbg3HTo 49b6ms3L9doLmz0l. sdolm3z0L 0o ,d53 LYM39ML“ (Map Servers)-
ol 0ggbgdl. MHMymeE 339 5036036900 AoL-0l FglodegdErMdIdOL ASBMOS
99L53 90905 3OrMYMST0MYGOOL 96900 L0 3l 3erl™ (C++) S ,30MMbOL*
(Python) g00mygbgdoo.

Bggbo 9gxsbgdom  ,Jovy ol (Qgis) HMBI30mMo  FglodegdEomds
LEOHMPO0SE 1BH3TMOBOS BHYOL dOMEPMYOMMO I35 RIMM3BId0L gOHM-9MO
do60m50 3M33MmbgbE 0L, MHgogz0l sbseoBob 4obbmMmEogwgdolmzol.
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NEBEBRR A([O*LL2RPPARIBIR & -H & -4 HE-
B s k@00 " QR =Essw A

K5+ AETECOHHSAMNNS §

Tk

3
&

Coordnate

% 12 Rown 00 |2 Muede Qoscus @

Bsb. 1. ,, 439630 20" 00 MYsWODIdMO BYol 3NMMIMS Brm3s
GYob 063963o00Bo300L Fgommols gsblsbrg®s

Lobdggom  GHogbogosls s  3939M0WMMmI©O  ©)I0TOHOMYOM
59OHMABMAEMBMOGIOL 459MmYygbgdsHg sx39dbgd @Yol 0b3939M0BI30.,
Logomzgeml  Gyggool  Mgoy®o  dEaMdsMgmdoL  4om35eobiiobgdom
B53egd5 36MHMYYEH0ME0s, MoYsb dolmzgol 3608369wm3560 505690
5 53065BLmMo MglOLOS LsFoMMm.

363500 93994bols  3MogBozs  9B3gbgdl,  HMI  Byolb  HgbIOLYdOL
50M03b30L LoLEBHIIOL BsdmMBogErm odxMdglgds Mbs 9nwdbgdmEal GHYyob
1Mmbol 33000l 396MEBMI0YMHgdOL  5BMBIbsLs s A9TMYgbgdsls. 53
doBbol  doboefgzo sbgzg I60d3bgemzsb0s  Mobarglo  BHgdbozm®o o
393mm3omo  3H9dbozol 158N gdgdo.  ymzgogg  HBgdmmembodbsyerols
09685390000 ©75c0Bs300LmM30L M30MSEHJB® LsFoMMs Gyol ™mdogdEweo
Adgdbsgool 8g0mEadoL J9385390. GYgodmHgmdol dsbbm®mEogwgdobmzol
LodOBM  Bmbo3gdgdol  Fobo®gds,  Loggerg  smOEbzol  Lolidgdol
39999x M0gLgdL YBEOMB39YMRL 501935303 YO-LEIGHOLEH03MNOO TJNMEIO.
b 935653690 b MROM  3Mm3M)sMIo bgds dmgwo JbMBEoMl
sl Eod0m.

50mMBg30m0  BHogbogool  mgmMore  LBogmdzgerl  FoMTmoqbl
5EB5MMIOL MIMOOOL S F93gdsBH03M0 LESGHOLEH0ZOL 356mbgdo. GHYyob
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M9LOLYdOL SIMMBG30m0 8g0MmEOm FgLHogErolisl (3oe39mEo oBMB39d0
3obobogds Hmam® 3 990mbggz0m0 LoOYJ00. gb M3565U3bgebo 30 Msz0L
96003690390l 009096  golsbmdo  (AgLogslgdgwro)  Md09IEHgdoL
d90mbgagzomo  dgMbg3oL  dqlsdsdolo. gl d60d3bgermdgdo 6  gdmbgggs
d9gbodsdol  BomgBoBH03Mo©  odmbormbger  F9gaqdL  (d9dmbggzomo
09092900L  Lodwmoenm  3603369c0mdgdl). MBGM dgBoE, G got339vE0
MBHMUGHMOB0  sboLosmGdm. 94909  FoMgdMEo 25TM(30EGOOm,
d9dobggzomo  LoEOIIOOL OO  COMEIbMdOL  Fgdmbggzsdo  SLgmOo
3OMI0wgd9d0 MON0YOHIMI3GBLOMYDS. sby 60d, LodMoE™
5MH0mIYBH03Mwo  BLOEOEY YPbEM3Yds  8500935FH032IM5©  FMbogrmEbger
390920 ©5 305HEMGIOL SEBSIMBS BoWOE0S.

AGYob  gbobgd  0bxzmGTszool  Fgadmgzqds  LoFommgdl  dmIozs
b9dm©gb 39946030l s 3H9dbmemaools bOwymas. 36mdowo Goddos, ™A
15089M, 5dGHMOW MmO 0bxMEOTs300Ls s LM  obbmMEogwgdmwo
LoBYgm-Lododuogom  LsdMFomgdo  MBOWB39YMBI6  BHYol  GLMELYdOL
530MbMES© 59Mmygbgdsls. Boasd XXI Lom3mbgdo 53 dmmbM3zbgdl 3093
MmOH0MEY ©F5GHJO0m0 3MA3MbgbE0 ©gTs@s. 306M39w0 glss Jmbozgdgool
99D ©OMmIo  99amm390s  (FEPMBICMMO  IMBIMdOLS vy bbgo
0690603-3946Ma9bmM0 36HMEgLgdOL 4odm Bmax M LoFoMm bgds Loggwmg
dmb5399930L bgesboo 8ga0mgqds 96 sMLYdIMWO 9@ eoboEos LHim®o s
©OMO 3505094390 gdol Jolorgds). 3093 OO 3MB3MbgbEH0s Loggwry
06x3m®ds300L  30BOME  BmETsGdo b olgmo  bg@bom  Fga0m3z9do,
OIwomsg 99339 930-L  (30330BH9M0)  B3gEosIMHo  3OHMAGMSTNWO

MBOHMB39gmRol LsFsEgdom Jmbgds Jobo FMT390s. 39D Lodygm-
1506396390 BsE3OM BMbs3gTYOOL FHEIOEOMEP0 IJNMEId0m FgaMmgqdl!,

dmds35¢do oo 39390 3060HMdYdd0  3mB30EgOOL  FTgblogMHgdsdo

1959. @09l Lodo®mggermdo, 39ebg 3w98smdolsl Godus@m®mgdo Eyolb soMmoEbgol Fabol

3b5MMOL Jobg3000 A6 13gE05EE BMMTGOL 539090 Jowow by bgwwom 5319d9b,
bmerem 99999 bgds Bomo 398960 ©sdwgdagqds.
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29053960 LFoMEYds ©T5BHYd0MO  (BobsblEOo, 5sT0sbMHo s Lbg.)
M9LMOLYd0. 590FGHMI  M9bsdgM™M3zg JMmBomdo FBIOMMME  3OGEILOYOS
39009 08OV dmbszgdgms d5Hgool Jgddbol  BH9dbmemyos. Lsdygm
LbgdBHmOdo  Sbgmo  Ggdbmeomaool  3m33mbgbBHgd0s g gMmaMOz0mEo
0b6g3m®ds30wo  LobiEgdgdo, wobGBE0Mmo BMmboMgdol  Lsdmswgdgdo,
dmdOOHO B MEo Lsbmdo bgwbsfymgdo s Lbgs gwgdEEmboyen
bgwbsfymgdo.

AYob  06396@¢5M0Bs30o0l  LodmPomgdol  aebbmGiEogwgdolbmgzol
bbgoolbgs  yodmgdo  godmoygbgds, Boa®osd  Fomgob  mdmogzdglo o
136003690 m3569b0 Loggeg 8mbs3999d0s. SLgmo Imbozgdgdol dgaMm3900L
LoBMBBg 06396FHIM0Bsgo0l  FoBIBBYs  ITMI0IdMOo, Tog™Msd  slg3g
86093690 356fows  2963060HMddmwos  3HgdbozmMo  Fglodegdermdgdoo.
09659906039 Lodggm bgd@Gm@do ©obGobzowm®mo bmbooMgdol (sgMm- s
30LAMLYOSMYd0)  Pocs  FYsMdv  dM03oEs  BWIBO  JEMBIIOO
3BoEombocmgdol  LobBgdgdds (adt - GPS), @sbgemer  bboggdby,
W GHO0QgM5Bg o Bb3s 3M06(30390Dg ©ox3dbgdds  gdbmermyngdds.
4395 B99mmBITINNZWOMWO 2obIYMBS FOIRSFIME0 0bBMMToEH030L
(30330993900 39dbmMmEmy0gdol) 456300000905 0b. FHYol IyMTsMgmdols
995358900, dMboBHMMObAOL s 3OHMYPBbMBOMGdOL sbs 339 T9MEILILO
Boffoos ggmaMo530mwo 0bgm®mdsoreno LoliEgdgodo (Rob).

Bgbgmdo Lsdmogmmdm Bsdygm 93mbobEgdgdol 33930l 0bLEOE™MEs
3900998535  LBEBOGHOLEBHO0ZWMMO  5TIMMBG30L  FgMmPO, MHMIGEol Jobg30M3
150639630 BszoMm  [aOGHO OOl  BoMmEIbMds  MBOHMB3gwymxl  EGyol
M9LmOLYdOL Fm3EMdOL =5% ol LoBMLEHOM Fggasligdolmgzol. FaMEH0wwgdol
LogOHOM M50 gbMds Ao6oLBPIMYds 30w ds3 (Field Map) ¢9dbmemgools
3990my9gbgdom, ©339 9OBYdIO 0bBMOT>300L Loxzdz9wBY.

»B300© 053“ (Faild Map) 9ol 36OHmaMsdwmo MHeOwbggwymes 4
333mb696@&0Ls6 Tgygds:
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1. Field Map Project Manager (FMPM) ¢50m0ggbgds dmbsigdoms 850l
LEAOMIBHOOL (96 gob 3OHmgd@ol) d9ddbobomzol  dmIHBAsMgdEOL
1530MHMYOOLHTYI6)..

2. Field Map Data Collector (FMDC) - ULsggerg Ubodwdscmgdobmgol
3963mm3bowo gl 3m33mbgbBHo gBmdbgds FMPM-U  Ls399s¢c0gdoom
d940boer  8mbs3gdms 35Bgdl. FMDC 8m8smdl  «drmowm@  boggwg
LoBMA bgabisfymqdmsb.

3. Field Map Stem analyst (FMSA)-b m60 do®oms@o ©sbodbmargds 5J3L:
9emo by 93960l WYMHML  BMOTOL W MOIMMO  FMEYEOL
3965393900l domgds s  IgmEg - LBsbodMIm  BIONMIYGODY
LeOEH0396EGHOL goblobegs.

Field Map Inventory Analyst (FMIA) g0dm0ygbgds  $Hyggdol
BEAOGOLGH03MM0 06396@M0Ds300L A90MMZEGdIOL QoLEbMM (309 gdS©. 58
365906093500  3033mbg6GHOL Bodwswgdom bEgds 3gwbgy dgad™mzowo
9mb5399990L 539 8539d5. 939 - HoboLfo® golisbrgmwo Ldgdol dobgz0m
5bg9Mm0dg00L  533MBsGHMM0  BMOI0MYds.  dMmIbToMGdgl  od3l  Lodmogds
90090 9909908 30535 MU LELM3gEo 0BFMOTS3E0s.

d0MEMA0MMH0  3M35¢R9MHM36900l  MoEbgmdMogo  dgxsligdoliomgols
39360969335 30MIM35 R MM36900L 0bgJugdo G90dw9ds39L. 58 OMOLMZ0L
3bmdowos  40-Bg dgBHo o0bgduo, ymgzgmwo  Foomgsbo  goblbgzsgzgds
6056Lgd0m, o8 MOMMGMEo Jomyobo Mbs 5305ymxogdgl 99009y
dmmbm3zbgdL:

o 33b65L5BMYSOMGIOL dOMIMS35¢RBIMOM36905 J0m MBROM FOWIW0S, O3
M@ d9G0 Bobgmdss dslsdo;

*  3b5LOBMYSOMIIOL BOMIMIZSXRBINOM369ds T MBROM FSWIW0S, O3
M3 39305 oo MobsdmMdS (evenness).

060094 gdol dmogsm0 49BToLb353909w0 b0dbgdo LHimGg LobgmdMogo
5 56505M0 IM535¢7gMHM369d0L JodsMm doymdsdo 3erobgds.
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MOmamO3 339 903603690,  doMEMyoMo 36935 R9MH™M36900L
99935900l 0bgdugdo  M98Ybodg  sSMYME0s.  BomRsb, Bzgbo  sBOHom,
00 IM5350RBgMHM36900L Jgx358900LbmM30L BszdoMolos Jgbombol 0bwgduo.

3960mbols 069l AsdMmomzegds 899090 BMGOIMEOm:

H' = Xpilnpi (1)

Lo i LOEOEY 5MOL 1 LobgMdOL 0bE030YdOL fowro. dgMbgzolsl pi-ls
F90056>030 LOWOEY Y3bMBOS, FoaEsd bgds Jobo TgxzoLgds MMam® 3 ni/N.

00MIM535¢RBGIMOM36900L  Fgg3aligdolsll  gbmbols  0bgdloom  bggds
3903390 9930mI900, M3  ©9395300090M0s 00 BogBmeb, OM™J
399999090 dgMBg3580 M95¢ M0 MobsloBMYSEMGdOL yzges Labgmdols
390035¢0lobgds.

300093 960 0bgduo, GMIgebsg 094gbgdgbh d0MmIMmH350xgMHM369d0L
39935090030l 0fjtrEJds 3OO0 9bol 0bgdls. 53 0bgduLl J58ob 0ygbgdab,

OMEYLYE 9OE Y 0L YGHIWOO 33¢9g30L FJIRJO0s FgBsligdol Lofyol
9dmbs399995¢0. dM0Egbol 0bgdso (The Brillouin index) QsdmomMZEgds

39900920 BMOIMwom:

__ InN!-Zinn;!

= 2)

9L 06gdlo, HmameE Hobo 0dwgzs d9bombol 0bgdlom gsdmmawowo

HB

99092900L b3l 990990l s 083055 SFoMdOL 4,5. FoaEed LdyFoMMS

5036036mm, MHMI geMbsomo JmEmEmdol 0bxgm®Iozool  sd)ds39d0Lsl

39092900 d0ogds dgbombols 0bgdubg bs3wgdo. gb S0blbYds 0dom, BT dsls

56 5OOL gobmlsDZMIMd9d0, HMIGE0E IFIHILOIMYdJ0s Tgbmbolim3z0L.
05650MHMdS 2560LSBMZMGdS BMEOIME00):

E = HB

(3)

HBmax

HBpgyx = ~1 i 4
e = () @

boog [N/S] gb N/S «6m096mmdol doerosbo bsfowo, bmem r=N-S
[N/S]
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59 069dLL 0830005 0Ygb909b, B0 Tobo LBodMsW YO0 MHPMEOS
39003930l 29393905, @S 0vg Lofyobo 0bxzgmMTszos IzocmgMosbmgzsbos -
0f1393L 9930™300 890ga90L. 53 0bgdLol godmygbgds M93mdgboMmgdEoy,
MOmEabsg  bgds  3mergdgool gxobgds 96 3bmdoros dovgero
0565L5BMPsMYdOL LOYIEo F9FoYIbPMdS.

B0MEMYOOH0  IMO35WxgMH™M3b900L  d9930l9dsDg  493egbsls  sbgbL
A9IO0GHMMH00L LoWOEY3, 990EMI BYHHBSIZ0ol dobg30m (09MHYhITZ30O
2000) 933069 s OO GJMOOGHMM0gd0L F9oM9gdsL boMms sHMO 65 5J3U.
0dobomgol  ®md  Lbbgosbbgs  J399bol  BHYMOGHMOOOL  dOMEMYOIMHO
936535 xR9MM36005  89505OMb  gOmMIsbgol  L3ggoswImHo  BMEOIMES
39900Yy9bgds:

S=cxA? (5)

Loo3 S 960L J399bol Boyzsboo RsOMMdOS, A - 4394bols HgocmEo
ROOMO0, ¢ ©S z 30 bB3gEoswOmo 3mgxn030g6EJd0. bmxom  ds630L
d9oom©o30ol dobggzom c @Gmeos 1/10 000, bemeom z - 0,33-0b. 39960l
d0MEMA0IMH0 I35 RIMHM36930L OLAJbs© SLg3g 0Ygbgdgb L3gE0sME
0bgdLul,  OHMIGELsE 9GO  B0MIMOZ5wRIMM36gd0L  0bgdLl

MH9d96. dobo  Lodmomgdom  bgds  3ow3gmeo  d399bgdol
00MIM535¢0RBIMHM36900L gOFbgMb F9tMgds.

Ayob dOMEMY0IMH0 393500 x89MM36900L 39535b9d0Lm30L
96003bgemgsbo  3mB3mbgbBHgdos Mgwogxnol  39OBMOOMIdOL
565930900l bosGolbo.  sbgomo  0bxm®dszool  domgds  Fg0drgds
390@M55309c00 JoLoEol 5335390000 MMAMMG 65WMAMEO (oMo ob)
3900m, 0y dolo gargdGHOmbMEo 39MLBogdOM.

sbgmo  Jgg3sligdol  obbmME309wgdolm3z0L  30MH39Wso  0bBMMIs3Eo0L
39260M3905  obbdmdL  BHYol  9OHMY35MM3560  Bofiogdol  oxs39gdsL.
96Oy3560M356  bsfoemdo  0gmolbdgds  AbasgLgds ©mIobsbGHo Lobgmdol,

X3MIBOL,  dLOIOL s dMBOGIEHOL  Jewslol  dobgzom,  SLg3g  Mbgs
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395b0LsBEO3OML  MIzoMgbo OOl  Fodmmdo,  GMIgerdos  ,Pox YIS
d9L5x35B9090 BHIMOEMM00.

AYob Logs®ol 9396509 Mwo  Boxgs®ol IM535¢xRgMHM3bgdL - A 593L
RbJ30M0 ©s9M30©JOIMgds BgImmbobligbgdo 3s6sdg@®mgdol dobgz00

53960  Byol MBbgdol om@gbmdsBy. IMOZ35wRIMM3b9d0L Lowowy
033905 0-sb Amax-9@9 s BOHoOs N MBbgdOL MomEybmdols dobgwzom.

©)

51939 990degds 98I0 odMLIbgdol  2odmyqbgds  MMIgero;

539690, ®md n dbgdOL MHIMIbMOOL DBMEOL Tgdmbgzgzsdo J30MmEIds A
36535¢0x39MM36900L dsb396909ro.

@)

5990056 30 306305306 F9830d0s 35533bsm, Brnd 956396909l

593L Bogdbodosrm@o 3603369 mds , ©m35 A=0 ©5 OOl bel,

OGS A=Amax. @5 A 095%39690¢q00L  MOP0gMm 3533000 Fg0odEgds
500gOHml  58mbBbgjoo, BsBbgdowo 96 LfimMo gmsxgozom. 3oMH3gmwo mMo
Lobol  @3mbdzosl  5d3lb  d93M0  SBMbLBS, Moz  9dbgEgdl o (3oELObY
06@96M3693Ho305L, 530EH™I by FoMmMs 89090 39FMLILdOL godmygbgds:

®
BoOE A - 5G0L GYob LEBIMOL M35 RIMM3b9d0L doB39bgdgwo
n - GoOHMMIYGOOL X MBIl Momgbmds
C s K 30bL3ob@gdo.
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MM 259MLsbmeEgdsl vy 30039000 BMOTobm30L  Jodm30949bgd,

do3009dm ™I ob . 09 Bogomzwom, ™I
35306 dgLsdg BMEMTMEs FglsdErms 3909abs0Mms@ Ho0dmgzsaobmom:

)
ob

(10)

OmEd =0 ©s GHYol 93gbsdgmeo Lsgs®ol obogduos
MM godmbobgds 3000gdl 9909y 360d369MdsL:

an

bdoMo GHYol XFMIBIOOL  RoMMHMDOJIL  Lb3oolbZs  FoMMdO  od30m.

5303™d 9mHmO s 03039 M9MEIBMBOL Xy MBJOL 45BLb39390E0 FoMINMBdO

M3oMo3m.  580G™I  Gyob  939bsgMEo  LOgIMOL  dOMEMAOOO

96535¢0x39OM36930L  Fgusligdolsl  LosFoMms  XyMBgdol  BoMmmddol
L5395 dgfHmboero 56 3HMIMM30wo 35639690900l 259mygbgds:

(12)
boQS(3:
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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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