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sL J te

1.1 J HfotdH f toztmidy 8O o (dzj 2 Mistsyd daj

Htse dzOMmdzets § Odzj ts¢ dzd dlays dthrie i$Radkiztorat &l.d28z'6;d3
Petit Jouze] Raynaudetal., 1999, o IsjyJdedj yJjlse j telsd ydzts
ChizsB Odz' dzr | CdzdBOISdUIiMEdy dL dzj dzgj dedvw, or
T Ctod sn tafs dAfsts s j i dgjj dedfids » tgthdstf as,tso Sy H Qo h d j Myw
Yydeszdzvydd Olbdshwj e’ o of ziydQodey € dadieioe
mdztse d 2 ftcdo tHddzO ¢ ¢ sted dadats 2 fjtcj M
[Hubbertena Andreey Astakhovetal, 2004 d toj stce OdzdL Oydd ¢«
m J IBMAngerud JakobssonAlexandersoret al., 2004;Panin Astakhoy Lotsariet al.,
202Q Baker 2009; 2020, Yls ts L dz20ydIlsj dz' dzts dzd dzv
tcjdzt JWBsBBtOLEZE hdr fftesyj Mse .

Il 5 d3detsc dn to jzdystOdisdp fagdis ©j dz d W dzt 9 dtsG
tslsdztsy,J dzdifpo dH j Isj dzt Mk 9 [ ¢z B dzt$t8 061 te terdAts dzd dzdzte
sdzj H J dz) dfdevd y d dzts 2 Clstesets BT dzs fdad y J «
GdzsB Odz! dzf = (udtsftaSiHjQigdef 25 § esyd MMsds 4 ted
Vstedsdtetseo Odzdy tsBh deds =  Gifissizisidtei Hizs Gdz! izl &
COC f eiPpowLdztso O Is ) edajpte Sdzf( € Poaidaisldpeiiiz | dzd oz v
o' h j dzj ydmdeits te dz' j [Bakfr@609; 2920.

ANtoedz3desth QOdzftsL J o Mikzh sHksa | dedetsizy gy dets dztc
o sHSMBBWdZ = BOMMJ 2O d tEMizsse' = f6ts
tdLizd sOEBd tcthls Plogfiss oW stedsd totso O dzd 4§ C s d3tf
Wdzg 9 d Odz! dz' n BsteW sMC zdz! fIskts, tej dzd gIsr o
dZOMmistswh j§ j ddiydv) fiso WoOpdsMsL j 6 dzzyh j o M
ftcj HJ dZOr G Ctc delzd-d3 rEsldcdE e F QY ¢ B & 9 AL | iglc@ib
3 Y ctstcdg’ off OH ( dz, fcsCOLT 908 h dj i sdzts:
fsojten dztsiyisd f Odzj so B5H ts jfighitsots O dAffiinte s ez tso
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Slsdztsy § dzdff?te § H s @ g @Edpdz Mz HEQdd] . ., C
LieOlsdud MS dJf wef@zpderdedz” § § dsO effjA \frfsdgsis o d&! i
ssedafyd 6 Isjud dzd #dzOes dz1 8 @fAB@FD dzas fAstc jo dg ts
Isj totc,Ofigd dH jIsj dzt Mlseolzs h dj s Btsdzj | i s dzdzts
[Pupyshev, Pozdnyakov, 2022]

1 Odetsdzj j dLojMmbsdyr & fteddsj tetsd3s Hitej o dzd
sLjtes [ dhmEkz &zO, tcOMY sdzsy § dzdets §  of tSteigls§ojdaec
Hisdzd dzj  to -8 6 to (SdmfdS sk Setgkiz d3B df § ) g dzff S Ists
BsteW sME &z dz' HfAsdzdes  © dejLty 6@ d M o POgzsL j ¥ Ote,H d
Otcczdzj dzlsdtetso ©Oo h g2 mMzh | GO &ty Pfedsp Mj dIF I
tcOMY tcts M isstcfORMy Qlpdelzj sy el 6 59 B OM dz0O ME dzts dzO-
Coslsstf joo s totyfd SaOYWOdz! dzts  tddsddded3 @ dzdls tats@ r ¢
[Pardee191(.) tsL 3 J CG J gducdyusl ™ dzts d MM ddztz 630 & f
BOLOdz! stso ts] f dzOIs tso, etfrH] dajdzis 3 Jlsdedrty Jdzd d
{ mMtsB § dzdetsmlis+ & 1 Ists?2 IsjctedIststced d v & diztfpdsn!
H 5 dzd dz, Zhjdzd T 2dzd§ ©fda0@dzdz = © B OL Odz' Istso |
[ Y .M. ltejlsy ¢c tizZoe o @dzagnel edylssc adhdyadatsd e ff J
cdLtej L OdzdzOY C OdZOEZOBI L jdizdzv e. R d3 o b dzg ezt
d bkh BRLWOd Iso(Bls.tsdz.f di@stse@zjxBHQ dzd ! o tojL
dzOo SH dzj deBWz dzts o dzj dzdese 8 C OBOMistetsW d yd ME d
COyjmseaj HBSCOLOIjd& MisoO® 1 Ists?2 Istsycidz dadte
SOCE G OL "™ od2Q@A® Y W@ j H dzj o35 & dztf Bz WA BsSO G S 9
CdeOfiZsMe tcOo d 2 dzr & s lIsHsHtedz | COC fsdzOG Odzts !
o SH dzts d3 [Bretds 1923

]l dz2OMmlsswh d2 dsd3d dzgls dmmdzj Hise Ols j dzv d3d
Ud Iso J elsdfjuaf dste f tolz tff Qe g (ds OB dz. v L) H dzO At dz
dL o j iflodsiity de®@ Isjtctcdiststedd [ o9teOL dd,[Malga d
JansenCodileanetal. 2013, 1 O te ~[Rrisdndgs/ jSheinkmanMistruykov, 2005
Gillespie Burke Komatsuet al., 200§ d Hdst J, 8 j todzts 2 Tofd) dridts =L
BOMMJ 2 dz0 toj €[dd fig Mplaftidis Cf{@dnnnor Baker, Waitt et al., 202Q
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Smith, Sohbatj Buylaert et al., 2018; Hanson Clague 20149. vy Oh j ofMmj et

fMkh jMlsotso Odzd™ § Odzj sStBL jhtcjEE OEL ) dp PE &

SEcCEOWduj MSd] bkfdasedw Ciststsdsd S o OdE 6 s
fsHiftekH, O kOGCY] MmMysmeemlsobksls diluhdg®S
ddzd ¥ sfqpw  CtsMme j dzdz' JiMbsHh ¢ Odz@¥ d sShigde ~d Y@

¢ s dzls d dzglz@l$ s of (039 defy d 2tNC jmg 57 Off O H dzs[Panig Hskakhtesd
Lotsariet al., 2020, 5L jdgdsOMmMdMm o uj o j[Eskg 2003 3ijCGc QS
ftcj Hi dZOR C Bdzlsd dzj dzlis® gzitedz” & j o j diidistEas Sefrup to W
Valvik et al, 201§. utsdz' h d difpts® 5] dzjddpdgdg) H s Odzd 2 , t
dL zyd ded ¥ [POamjorBakprdNVaitt et al.,, 2020 Smith, Sohbatj Buylaertet

al., 2018;Hanson Clague 2016; Hjelstuen Sejrup Valvik et al., 2018 Baker, 2009;

2020, sOCHgV L 9 Ok ls (=

f dzsls d dz

d

oL ded C O8N d3d

iy jtcf Oo sH S O .

s OB dzZd D tcd d3j tor
f Odzj StsL {f @Btc @ A3(FletE | dzsh OH

BOC d BOdz dzOW
(MsmisOo dzj dzts Oo s 5t d3)

%O d B 5dzj j

shih jddi M0

dL o Misdetsd § wlise
OV Dt sitc §f &g, YaudsiH "
OB Mts dz¥ Is dz®lyax T odf O tI(@3 O Hzts §izip ®

1 Odzj 568 Smax | Vmax | Ymax | Hmax ltojdgv MmEkh jff RMistydz
¢ & ¢ &, d3 (HOIdtetse € d)

[ d ik dzf 10700 | 2540 | 1295|650 |fmEkzh jMis-dEzlsMiOb6 Connort

(ajojts Isj yd deel 4 20 fr) Baker, Waitt et

o di3j tod € dfmyd L dzisl 3 18, |al, 2020

BOMMj 2 dzj Is dzOL OH

s s dzkz d3B

s s dzlz dzB | 6140 590 750 | 480 ~ 18,5161Isr fy. dzijO6Connot

(s O d L OC tsdzyd d Baker, Waitt et

(uvjojto dfmud L dztse j dzd v al.,, 2020

d dzd tod € dzj Hdzd S SO BG 1S

BOMMy 2 stsdz s dw ~ 11

S s dziz d3B dzOL OH

1 Bdzdzj o | 52110 | 10420| 1552 | 328 ~ 18,5 Isrfp. |O6Connoi

(aejoJts Baker, Waitt et

d dzj tod € al.,2020

B OMMJ 2

s ts dzlz d3B

COlOMmlsts
o f tshdzg dzit) Is of Pz’ «
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[ CBda@OB dzd yr 1
| Of tsdzls @ 22300 | 2020 |1330(276 |& 40 Ist fy.-9|Benson, 1978;
(edojted s . dz. dz. Benson,
¢ d&3j tcd € @ Thompson, 1987.
JLjtets 3900 <150 | 26 Isr Mm. Hjelstuen, Sejrup,
4 j 9 j todzty Isr . dz. da. Valvik et al., 2018
B3 tow
(reostOL d
8 J 9 j todzty
Bste] )
¢ c OMMmd frf 841000| 16300335 |[>200 [C~ 21, 4 Isr |Telleretal., 2002
(¢ j 9 j todal 0 957, 7 Isr .
¢ d3j te)d € G
[ Odzind 2 f] 150000 | - ~125] - [ -B® Isrfy. |l sz 59,
(reottOL /O -130 2010 Isrfnp. dgy tesfmo Odz' H
1 Off GH datg vstetsd ySIPPB;
sdBdtem¢ 1 Bdz! dzd € 58
tc O 9 dzd dzC 2003 Mangerudet
al., 2004

Il dIsd d3 23500 | 3000 |840 |490 4 6056 Isr M. di Margold, Jansen
(t oteOL dY 149Ist . dz. dz| Codilean et al.
1 OB 02X ¢ 2018
[ Otcrn Ols fr] 3366 333 1700|>180 |& 110116 Is' fn) Krivonogov,
(t oteOL dY 15 Is" . dz. ( Sheinkman
[ 5dzG § dzq] Mistruykov, 2005
JLjtets - 520 |~400 |4 16, 5 Isr fj Thorndycraftet al.,
Y Odzj dz$ g Isr . dz. dz. 2019
(1 OlOg ts
N dzO W
OB tedsC
yk2MmE s | 3054 753 2133|673 C>45 Isrfp. -|1 StctsHO9 C &
skeO©2mM¢ 9,9 Isrm. dz/l BLHdWC ts5¢
(rottOL d lezgrhjo,
| stedzr 2 Agatova et al.,
b dzls ©2) 2020

lej &g Mk j fglsats d daRizg 866 0F o f LiPa Yzse O

fJotusmdzj tedzj & 3 dzff efW HR2 O k5 M.

d n

B sdzj j

d3r

odHJd
dzj Hdzd € s 152

9

tc O dzdzd J
f tots usjof §)dziz H @y qdgO dzts % § dzd |
fls d tecQjjsBtste ¥ sdzs e d g M d j

dimud L dBo § @ gzdsy J
fslsjf dzj dzd [Peti€ Jdzdaf@imaudet al., 1999. |
fpzh j Mise tso O dzde el | st jff I 0
tcOL dzd ydz' n
toff Esdilzs © dzq fiplists Wi -
smdzts o dets 3 te Jf dzdn@§ 'ts,dzy @ dzd ¥ O dizd

L fsad.

fdzj 2 Mlssyj dz®

teW HJ§

fglz ] Ysts MlzDjL HOE
G tsdzts -
tcOB SIS

te J dz' J
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10 s tctodsdntield{d SfHded 3 L dz2Ocdzv Hde" » f te
Yy 22 fipllzttc ©2 MC 5 4f selzf etz a tats sLjtets o | tStodats
sdBdted) .

1.2 | isceoldyujmit] fodsyjddj d S0LOC

Y2 e O2 MO ts]  Odzj SsL | tofs Zuic@®BdRE@ ditts tovdz
Isd € Istsdzdoufi A dfdp MY 5 dztsy J dzézts ) Is B8 y dztE s top@plas] ¢
Yy 22 fipltc ©2 M C Ow ) d fiffistg =#0" € drols@igie® ffifiaBH O -0 dg@) Isits
2O fMtslsded S ddzsd3j steso: MOBS?2 Btsdz 52 Wo
d 300 Chagteddzlz) , d3j dz'ihs @vic O th) C OO L &JstsQalg o af dat
20 Cd3 o) (Wtddefif.dzlz 1) 5B toOsliezpiagd p Z w @R T 82
Csldzcoddz o C dzv RDONBEJd2u - BHUa? ~tcjBlsT M
~tejBjl M Mioejttd® d ~tejBll o&@QFE&E-OF s f
pBfMmMBdzs Isdzr § o'f MBS Hdzd NP O skte@®IME 52 4 &0
YyJ dzlstcOdz! dets?2 yoOfplsd Hts 1750 o5 6 jtedWi
MoMlsQoadzv jIs Is 1700 HB 2150 & Mtstlse j sl
sktcO2Misclsdzscoddz r OwOCIsjtejdz Isd§ dyde 2 (
9T HjdvEIsMWw HOO o' Mislsdgr » kZtetsodzw . 1 jteh ' !
#J o jyizt® MC tsc s ~tcjBlstso BVOowfg. de ' MislsOls dzB
ftcj or h jdzd w-250 0 Btc JIB'OBYS tsisls &z yOJ sfw 6 dzkzB €
tc Oy dzj dy deftg OPdz] eztizgz s d3 + L Ote Oy d sdzdz’ o3
BsH j dzd to s ol Gededejtsdd. EZtotse j dz ftotsmdzj o Oj Isf
sktcO2 M BGE d YyYdrOYyjoeB0Q0Os iz fip r fiptslsad
ftojorhjddw2iiyQ 83 j M or MsCsetcdz” 2 ktetso
MdzOB j J Iz y Gofif1$S tsle ts tetfste jsH Mis O dzv j Is mMsB 52 H t
- 5 dzd3efchiPle tslzd dzdz' 2 tej dz' j W dzj 856G Jj dzso SG 15 )
fsmdzj Hize h j 2] L t8a dPOk®ay,d d2 00 4 ]

[ dzw Cslsdzso ddz r Otc @ & gzic gzldzO das jda' Qs € Gy
Csdzdyj Msotsds sMOHSCte (MEBRERO tMOHSC e  d3]
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5j B jteOlskter (MtejHdww Isj &3 j2cOh B3H86A uv dzed@
12AuYlstsBzmdsadiodydlsj & ds?2 cdfmsdilsedy
sjteted s zdetso Odzdzsmis: v &l Htezecdrh B
Jtesceovdud mM&dd d MmMikteser § Cdzd &3OIsdud M< d .
fsdf T dedz’ 7 &OdzHh OWIstse, MAotsHA § M
oL dtedr 2 ¢ dzk]e2é, 1971

N
YnaegaHcKoe rniamo
qynblLUMaH A
(&

N fy, o >
Py YU xpebem. 8
» R
B
A
(<=
>
)
F s
)
@
rny6uHa, m
-0

Ykok
[locKo20pke o

abc. BoicoTta, M | KasaxcraH
4000

L0 0 20 40 80 km

[ qfped €] j sctcOW dud MG 5 stz jfipRdisi cYftes ko | ikidmds
SL j(dsflsOo dzj dzgs Oolsstetsd &zO0 ©MEIREM) | yd !

ljteh ddz -dydegj o FRES et sBiEPr s SHJd
Msote] B3 dedels G 5 tszj H j dzj ded W .190 totoydaty @3- - o
MeMtej Hslssyjdets 268 dzjHdzdStse, (27 W kzRjipcds
ntejBlsj (BZOMEBEdE) 1 G0OLodls 181 dzjHdzdS (18
dZjHdzd S s ftdlztesyj dts ¢ [0S dbs dz0 izs B & jl ol ¢
HOdzdz' o [ D.dfs.dzjols Sysz2 ME 52 Cslsdztse d dagj drddglssts:
Bdzs e sdzj sdzj 2 @ RisbsdkOBT o dOMisswh jj o] o
[ Odztsdzj s¢.5, 1970
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[B] Colbdtse ddz 1 tcjLHdssCiplaii gOligizi s mtsH s h
BOMMJ 2 dz0 t€jcCsofstc @ W ¢ & iz jiiddf e d s § Bls Iz dzdy k2
fjteiMjCOjls Ctlsdzsoddyr o MmMikzeh dqosisdasds dzO
Bj 2€ dr  fited stslzidae H yEdstelz, [ zOdze @'da, YOO
Higl e lssSd YEd R OHotOLtsdr'tofts FazdsmP 52 [k H j dz? o
Yylsts Bl Widw j s o jOcsfdsSsigjdidzoiRy! ssls 1§ to
o zOG sdzs fdz IR Hotg jlsHigjisBO R skw02 M2 Colsdsso
~nOtcOCIsjte, M d3gj OdzHtcdtcze N dd3 tOL o j Ise dzj dzdz

13rRMisstedw dmied A5 ©2Wwdd skwO2MEE2 ¢

{Hdzd dL ffjddpGegid j v O d ujlsej ol Gleddss
O dzs®Ow dzd HOdzr o tcOBTGISQF.BBOYSafkdL O & s |
CjLid OOE L SMfjHdyd?2, XIX§ teEpyodydedg s ¢
[0 Of s dz2dWso ,[Btozyj ptcOdE 9L 9 Bz " 5] o dzad lszPLk
OB BISOR bkHjd dts sfdnodds Mdj H s dy gPdg
Odzd ydj Bjtejctsar Qs dslipjody) fipstztsij s dats@ip@fnts ts 1
sMOH&Be Hdzd M J] Y E2MCts2 lothtOQ e diag jdff) 2 ~ds O © P
f sdzsy jSdafsiste’ & B Widgw jIsfyw 8 fjtej datsft
otsHB ] ;3O O2MB jted Od3(, slsC Odz" 9 Ooah §BgEY HOB

shMdatkd © ftoj HYf B&ZOEOIs!, Yyt dGiycesed j o1 (
M2 HdB Bh (i@ B aédPllsg stz ylj o, 1915
¢ 1930~ GG . HE MmJjtej HJdz mm 9 jSc0oO, -1t

ks sdesedyuimMSdj dhmmdjHss Oddw yjlse |
dzj 5B R 1§ H s i) s O tezj izl s dzCide iR Ols f ¢ e O d yj M
dLEzWwWHded 2 dzj 65 tsdzj MY ez) tzd &83d ¢ delf Bzp 1 tziBO 2 Mis
shdsod' & fsdsdsedyjMSdr ©OEsS §jtdsH
BOMh s OB 50 15 dzjsH jiedpiHdefRindzd{je s dzd © SMOHC &
jd jYccBtl@uUMe OtEEE S EilsOdz0o dzd o O dzts iy
Ctdaj Yydz' = ditste dz dz¥ MGt @&z ) da@ziz - detfy Bels Jsts tfidts H |
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CJdzjLdmMO Cwltster n ftesdL otsH d dzOMm! ftcj d 3z
stetsdz] Istsdsts,oteg d3W B' dzd S dMOde tnldasp dds d
Slsdztsy J dedWtsc S [0 W@OBY dzut § J 8O dein ¢ d2W d ddy9) 7, ;
#4jdzdoe jJtemistse ,]. 11085 9§ tsteltcdj 6 yd d BftejH]
oL tcOMls O B HE tc OL dzd ydz' gds d3iffrpls] tdCrisajdgdic C
dimf sdz’ L so OzOM! Odz' § d2ME OV 3O tayg Nsg; ds,d
i J oOdza9P8idallz ¢ d dzOQ], s €20 ¢ 5 o f EHPAS HiAPIS oxflxfo | to
f sdz' L BstHjonLrtc Ols dzts ¢ 5 &5 dzJt HQ Cdigj odgdyy, dzQu3 doHitidd @3
1961 ; [ 4 9W]IsClsfodg, Mj iz §5 Ctsdzj ydzr m  diZstej dz
Sdzj Hjdzj dzd? (lsdny sazdwBhQd pdinj el Mdd
twH dfifmdzj Hise Olsj daj 2~ SttadsjhHjfots ZzOL PIA]; , 1946 3 2
g JtecOdzM S 2 ,ylss9 3yj Ise j tols d ydzdzls O fs dz fifistrfighmfa o
~nOtcOCBJgetsBdzr | o OHddzr , o Istsd3fted mdgis Ov
Meets?2 dzjHj B . [H&ZOSEB HOMd dzj 2 &z@ dzd d dhin dA
zdets fHtodL dzOC s M dztyhjdevelst d tedz] HJWdd)dgzrive
YEROC o), 8ad0HRBddz, (]OE¢tsOjy, 1971

1 sLyd drizyd dzdj H Odzdzs 6 t5tc @uigh? @s-dz0Of Jfasizt
GJjWdL duyj MYLE@A1958) s H © SEHAR] ddzd yddtetseo Odz
dimimdz) H 5§ Bdid 2z yJ BItH etsdztse d d C dzd BOIsdzis 6
Gistedatsdzy H dzd € B9 " prozls.Offidg R’ dels 0 6 O2 sdztsdz d iy
o' BteOds dzj Hdzd € B Offfiyjjedz@cAsftpl kA , & tEcibagiris
tczCtsotsHMiso 53 [ .Bl".dzd v taiECgieBA) d s dzO tc dz' j
Csdzd ud Mise § dzdz” & | tf ts § QustiOESaifcdy |22 dzd ¢]., ¢ 190682 Is
OSCIsdodudd tetss Gdzy J dzd J § Odzj tstfs @alzjyte ds pasdste twy th)c
d ¢ J tsdzt ddnippdy Hdsd O ddd 2tc AEORISAUEDO . R 9 Odziso ME B G
dL zyd ded & dzj H dzd € 59 56 B O Istisjisd A O sdE)D tebiistO ts ¢
fesdmMasy ) ddY d o S8 IsHOS dedCaipts § deg)HAgzg
sOCyBHAzSHAdd S 7 Witcds: € OditsPr, 0 Oslastwdn Cdf 2 1
1967; 198l z dttsC s tcOMYf csMistc Odzd dzd 4 dzd dzd
o sdzdztsf tod B 52 dz' - Isddiefedotic dizOR S wikgdsOs o diztsd dzld
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5 ftodyddzOn tsB tcGuLiitotsAsddefsh j dad fJftc odgj d3j dzd d
fjtedsHORd UHdghFGaz dzdP. 6255 d3] 9 GsAsG 5, 9 Oy d
sMisOo Odzts!  f 155t fg B ks 1o Jj dedpisudels ynp dzdhds dzd dzO -
s Ols bidt[dzOo dz' & o HdZ & ,Ofcthi @R ©g s e tstdz0n
odzad BOdzdj] o tOBKSISOR 1 s fFaW@ dIy.jro., dlL 9BWMd o3
1967. [ B O Oo9 Iststc OF dxdpprgzy@isds odd s6 dzv yd Odz! dzts §
HOdzdz" »  Sls dztdHjtedsgedz" J fn o6} JHty ('t WSSy dad
Yd Iso j telsd ydz' vany Iskidistgd dzgd s Iz tc G AchigfSotgH j azf O (
[ JovwisCd@eq ow.kIC.dldz, 01 BOX 3 j [ 4z dzctf tOf ds@ 7 1yj «
[ Edze j e OkL jdz, f.0OSBOjy, 1958; 1961

g 1970% CBHEO f s pidardfn’ t©OHdBEC
Is § ted3sts dz® d3q dzj My J dzls d& t3 ss@@lyjdh tzts emC ok s dzd Y4 Mls o
f 5L o sz ez dedfelds'dets dzts ¢ d U J MCHAQ ez dztg ) Hded J d
sdzj HJ dzg] RSB dz' | tcOB sisT i s tcj S sdzmistolz !
tsdzj H§ dzj dzed ™ d HJdzOB] S din 'A% d "MejOa rodf Bl 7 ¢ .4 ¢t
fud s OdzizGs Jyts s ffls titdafdzts ¢ s ) 4 dzls Odzd dzd fip)  fipgzggz]
Sdzj H j2dz] dafOC Md &30 dz! desets Misj Hdzj yjlso jte)sd g
tOLodIlsdd S isdsde tsoc'tH gd@g dgf ¢ O & O H FOERR20L].

ldzd B3Odzdj o tcOtblsGicshdisdpdds " dzdv sdzj
Mj €t ls sYfctsty wdatsdg shdzso desds © o dHj MBSO j
iy dBO MssCO d WYsttdkdse Odd™ § SHY tok H O
5jteteOf’ yvEdiuwlsOOBhtd C i dzj S sd ¢ GMpso
Wzs o dsEdzw yqdOdz dzgts?2 Hj WIS dz' dztstinjisu o g dzgl diztizg
Hisdzd dzj te fCLd d OGO dz! dats Y d ) O dz -di) Yrtctimfog’ 2
slsdztsy § dzd 2 d Mistsdsly diaff Y dz’ fifd L dz padidis s y dz" ~r daDdzc
fMh jMlsotso Odzdj fteddzjHdzdStsor 7 L j & Sod hy ez
2, | jteohmdspss ARS8 sLjte [Sdhje 1.
ZOYyodzO HjcctcOHOYdd L Hdzj if &2 fi)le sy GiF & thet
dro sL dzd € dzts ooty tcEzydf @ Oded ] MissC O lda@adg’jrn
sjuj defHf th ks sOdz0teMS BE B s dzgf Bzfled O v kv d
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SkteO2ME 52 GAjOHAEPEEFsPdz tO2 s5dzj &0 b EBH
skcO2 G Wwsaddgslss?2 Mmerhj 600 3, MW stcd3
mMdzd vdzdmwdzed S s ) s & tc @XMRIE s sd[ Sudjlegjjlsitsts 1 9 7
2017 (te d 8)..

RMMdzj H 5 o Gdiaf yWadiplizttc 02 MC 21 hd{dgjsH digf C s o T
SOCY B dddisOne WL d M n~tetsdtsdatsdzg 5§ dzf@zpts i izl
Il BtetsH Qo Cls YOMmls dzgtsmis d g3 BT dzts o' H j dzj dzt
C tsls =i ts tc d3d to jsroldRdaHCizdc ©2 M C 2 : Zf

= ) §
L-* ) X
§ S B
H,m
. c
2000 |2
1800
1600 -
1400

1200

H,m A

2800-f%

2600

2400 \\\\\\\\“‘\\\\\\\\\“s_»
2200
2000
1800 —

1600 b

b1 dzOdzso 5 ff Stz @dd ( Odzv Is'ijdzddzgdHdzd ¢
f tetsW d dzd te39 ala®deds'O o i) fiad Jj ded W dZjfrHsdadc’ tslp) , dzddi j
Btotsh j dzdzOW H fdedeftdz @D HYdlz din o 6B s Hide Qjf CHisdis 2dzs Cr
dzd dQzdzets i d Mstfitdgs Yy sdzudz” 2 ftesWddzr 6 dzddedd
dzd dzdd BA
t d M2k | B3O dzj H dzd € 5o ts2s Hf tal@dsAshyScds By o tpdP g &

[l stesH,D008; [Cdhje, 2011




22

gjted" BjtjeBer o IsjOf 6O f fidadEsEom
Oesfigz Is dets Mslsr 2qldpis0j ke j sk j sfw € O6z dgm2
fMlsOBdddL Oydd btssdw L jte0, ddop jsdsdbz
oBHE] BO d2O MISOHdd HJj ¢ teiPlsi@eydicdd L dpmyfinfolsotsstz”
MfkmS fesdmMoisHdd fojtr admiss, f HdAdlsj d
{mh j ddi? fpte 02 M 2 dzd d3dzts i d fn lssp 63" Upt
fsHozj Hd S50 j d jo dzlzrstsjdk yHdd L 5o € OdzOc
& ¢ Odzd L ts 0 Qg hfigflsi fy Wiy iaGe | d3j dzfiptsde SHEOE®E DS, Y20
2010.{B) J &8 OSdn fjtedHJuGdTCiden" df)alje.daffytadly) It
3 Hts %o, 56 CHAR,54 . BOL ® BEsdz hj Mtso toj d3jdddeds
fMlsotstey J&d? jotsd2]011, M. 245

I 1980 coHOSs ddseomMSdd 1. 1. d tkH' &
oL o dBicyH jdd] Ysttd B] dij HE®cdy Bl d
BOG dMistc Odz dz B ts H@ dzppeesdiots 50 dzOfzis e d ff 5ls § L 52
o] QDS sAds o | tolp H OpisO=lzdz | s to ¥ s dzv I fis'tz te iy
Bshdr 7 COkOMlstes diugldpSdiiEs o it WETE (s DA
) SHOo dzw s h j | eftedn fidBlEfts e v ydsdse dyj i
BOL dctso Odzd ) 2O sk jzded § € tsdzf tzzl Mso
SftejHjdvdsh §dOdssts] fsdsyjddj djHdd!
or ydmdzj dedw HiftejmMimdd Mmdaj ctseats? dzdded d
ftosh dzs ®SUs{ B tizdzr h d dzfjls @ O o) fpa joaftsEs@ s df jed) H
s sdtsy jddd Stdj yde 7 dBstejdz o o ydz' o HI
BOMh IsOB Or tdzj HJdzj dzd?2 d §tetsdMmr O] dfdsh y
0.1 . folzdi 5@ BHdE?2 dL S toldfdzj®j" L0 % st B
jHddsHE dzs EZfls Odats o fizjzdedst®? . BOYHUdpdfisds o s
s 7 tcOdzdats i ls f daseide | dis slgts yYlsts § 5 CiOMsIdR s o tis dzaf
MlssS dL &dc O dlsfifSrdinte b ezglzt 82d SEojts d S tsdzj
Zdzd ylstspy g dzs?2 ). 1994



23

Fcedds asftesmMisds, dzO ¢ Slststarizs o@dagjaddls. d
d (k¢ sRY e dzv dizOfigzd o d Jd3d Y e stedzr = o9t OHd dzOm
ZOL " 9 O] d@3ts2 2 ¢ dof @ @ dzlSiffagOdpdsics 81 5o SG 5 € s dizss,
ts dzd Mudis 0¥ Is JOouDigats af yd" digDs dz@® dzd o tSHdz n
ltesd Mn SHHGARQdzs M 52 throsvdilnsfPuy gzd Mbo d j
COsOmMtesY dyj MEtsets ff slssC O, dzjsH dedfl stz Hdd
sL j[cBlse d dzseo S d2 ,2004.9 9®fMsf EHERBY H B EHF YBY
o Yo HJ &ZOnrs vi@AFEUER20 dolsfC e zdzd dzjz  siO Is B darfO Is
[ casaBfd [d. Hwraf Huyudbojbmw, uybts oMy
BEWshCkzd fskter ddijsls sHddze ¢ jdzgjLdm d w
sjujdzdwe, dzj Mslstew dz0 ©OL desj Mistets dad j
sdzed &OAtSHWISTwW .

lfjcdwpHseor 2 tjd jW¥W o SHtdH? fOeZnw C s
[ Zdzg j .0t .Pesp .j YdH | tdz d dzls j t£AE] Iscdctaded G
9 @JeYydaybist Ordziseo O 5 d - da@dpjudedidi fizj ¢ Bsh dat
Yy zedo o s dsdzQfiasOd fzjzdizf j tofijp Ok 5 fl9ER) 1961. [ H dzO €
HOdzdzzs cdf silsj LdL jf gHjoojvddf ffJimg i@ di' . dzts d L [z 1
CGtoW HtsSo 5¢ ] Jiog WS detsB | W dzv j Is  tegsa|dne @sdzls |
ewBgg2fmMsodj 3 clstsC O B®E ~Wd o, sc O i) ax
dzd Y dz f dzj 2 Mlssyj dztso 52  UstOdzid qslzet®'s wedis s igizitc J
CkMiststeOMydzj dzj dzdz[2] oWtsdEBfYA BT wzp NP d3dzj dzd |
l1jbCjoady [.1., CSobtsttOvw ffsdzOEO0dzO, Yt
skte02 MC 527 to@LOR ddzj? f csdzt o d Odz{} derlsX | &gz fr
1.6¢. [Odesj 81 to jtdsvdHatdej'ls? ctej dz? j W dzO Hdzd P §
¢cO¢ ddzo j o d sdzdz j Wdze o d 56 itlztcy B@Af'MdeT jj &
ftesdmnatsy Hjdad § C t5ls sdp@ CRts ff fipg dzd 1§ o350 jdslz mflpts o *
ZOdzj Hdzd S tsor 7 f SIsE&ORC OxeE ditzfzee thscts ff
ftesj ydteso Odzdd dnr dzO [ € wffylg ¢ O s280d1FED Jif dStic ©
ftedHjtey do O Isw 1 stedmtss Mudllsodh dfid daftezO
ejBtdfMiE Miss2 W Ooydj 2 [istrezshsxs,? [dfsdsdd®d, 1



24

Ikso ddzso NS dRP U2 ¢.1. d ©WH L Oks |y
1, 1 jRCjtcis jdpdlong BEMBYL BOLBLGe Odzdj & d¢
sjyjddw f COkOmMbtsy¥dyjmMSdd Mmetshtsd o
Bt Bhtct osBHEs SEEBIS D tc QO@A%HF & OB P
osfissC ) & OfzOF tOo dzj dzckécsj E&ls@jslsfgts B ts!
o' to Oy j dedetMlizls o o dzte & ) Bake) Benitb, R@&By;1993;Carling, 1996;
Herget 2009. 4 5¢ zOfdzts 1 klso d et fE ®fEGH j] . dktO2 |
fsejLC RZojdzdydoeaOdz Moty HqdOBBJSEZ f Lk
Mootej d3j dedets? d Bletsh j dzdets?2 HBdzddz vyikzd. o dz

LHjfM! daj bk ¢t o fjHjd&O: Skdd, d
fojHMmlsOodvsh jd Mees?2 MOE Py Qs d d &
cdecOdsMS 52 twed, CcdesSors hdaj2¥se,

HtsfMisdc Ot Is L Hj M OB s d& [ls tzts 3 d drts dnfipdday]. 2 ,]2L 1
Itsdztsy J dzd W s MmMkh jmMlsotso Odzdd otsHB SISO
CGOdzj ydzgd S tsorn HE dz LOIjdB MOz LOMMHABOIst
Coltetsg s fzlsjd3 tjhjddw tsB tc OlsEHfist@j H § dzw
MissmMisd ®B8EEE® dosH'™ o MOBBEB daly Hdg al
f Odz] S.uLijldee] dzso M S 2 1. 1. M stesMis f clsts
syj dzd 0 Odz5 o 3/&fs o d dzts o ME Y8 , § LO DB dZO YO dz' dzts
tcOMmyj sOd3 t,HcHOdNGtESHY . 19.68HT mMkzd j tcf Oo sH S €
[t 2, 1]9O©d=E) 2005

o SlsCter Isdj &3 dzsd s ff talizj HHdAzZdRC S d56 | to 1y
tcj dzdSCIstsor d&3qd BsteW sMS zdz! f skztcOd3d, ) Y Ofi
MmJ o4 tedzts? yofmlsd [ sdketddd d Hts. |, t ZHt
zOL ' 9 O g asd O dz! dzts 6 5 d3isrtccl dxQiyfaikiis = | G4% dzQj )
zOB stc BstcW sMCEzdz fIskte d3j ¥ e stedz” = o ff QHsdipl
o CoOyJ mise j 1 Mfdzp g alzn Ozs M dzr ~ COOMmistets
fiesHkzydetso Ooah drfmw ftod ftotster o j dzj H tean'ts2
1995;2000;2005;) tetsfoHQdz { EH]S2, 1996



25
Il HOdz' dzj 2 h-2008~ @ sRUOBQJ dzd J VWi osSiige @O M C
f Odzj stsh e © o tc Od3C On sfilstcts? HdMS MM
C OlsOMmls te tsWdd uifj th§ ldsjc tish) Bzbizfjd@fsjLty 6@ OB SIs' 1 ZzIs:
.ol d tkuses ¢.1. SESHIFIB OPIPS I Lall
2001; [S€dhjoe, 200]3; 1 80AdYW[T BOHA @Y T 20,1 3m
]l sLHdY C s, JSdhjoe, 200 2; b sL ¢ dvtEWse
dimimdzj HBo Ozl Odo Oah dn CtcOHEZOddMIsd yd ME
shizh jddw §0dj stsL jtcO

NS
% ® Axram

AOAHH

s 3

;... N
= R
B )

N .. A\
"y v 4
‘.‘I\/ }"'
7 6

:'~ /‘J .

D) At
SO

T 50, 03.Kapa-Kyav W, 3
J Ja%®@\'=<:\w EUS

7 ,ﬁf\"\ , \‘_\\:;:‘6;}(”&[\_{)‘

=

1i &zOf 600 dzj dzd j H d dz¥ o Oz aigs F dztf js Isdz@ fste O ¢

Hgdzk o Oz dzF T PR sEE T Odd S 52 fted dedro Jsd U J

ftester 8 © d T.CCsYdzaip iR t€); dE'B;tc OGlzd y ' o fiPsiadteld” d3j di
dzj H dzd S

{ MEWEO & scdHesdsedyj NS OY M7 j GO de tc O

O ZsOES sdts 11 4% . fy. [(dzds®)Ekz 1]995; 2

4 Hitkes?2 Mbsesd' , o 08 FKEGOB Y s G
[Jjjm0ol . df tzdidus lso j 8k d qdecdBEdiflstc Od' dzr &
( Hisdzd dzr Y &z df, to jSHEISAcAO W f [ B t ts df fitgrdias izt ) G 4f
s etcOf d ~fd&O ey REfidplsgdic ] o Ishy etz 5 s Wy ded j § y



26

Hddzt o JOdz! desets isteW tsdzd b Is dzfp gzj dz@ W (d & Hirfdsj &
sjtetcOfm yvkd (OGS Olsdddzd 9 O BRZOW d dzd dzfp ¢ Ow
tcOMMdBzOIsted o O ksdgty y jSEBEPECY d Odz! dz' n Mzt d tcfCOmIt
off sfdzj HMiIse dd B dzd otcj L Odz'u Is ol jadyj Ieffipvozdz’
W S to a3 t tsop CRUtIEfdBA | | dzd{S o) iR @ dzsS § tzth d M7 S H d dzt
o' fOHjded" GBds®RSBS L COkOMtesy dyj M &
fdtejdshmdddm' ot oL oQ@Mydjdzdets dzj fis@sdsef deg d ¢
(edsdBifs EDWCOC B @detp dz4f dzts 2 , ffeczfsH] jinds jtsday 19 Isto tiz
d3dzj dzdts , Md3inden d d3j dalsmO WdftSdaR Ols OMistes W d yj NS «
[ sdz' ded S 59, [ dMmbste® S50, 4w jSteg HEFI08s,8009; 20HY; ¢
1 Bdzr def Sts9, [ dmistes Ctso, 2R12;@813 r j jsoz' dzd TE~
tlsOtcse jtetsea, 2012; 3 tsdz' dgg 20ED9), s dg jdggalsts aigj G
[ J 42017.1 soadSs9 R. H. d 1 O0tedzOyj o &z®@. shmdzls o
dL Ezyj ded v Eis@Ljticp HOF s, Yysts o MmMbtetsjddd
mMdzj HT dgfnj BB dzff PosHSC SO 7 MtsB " Is d 2 o (Wil Coedzsial
ftoestc’ 9 sd3 {lO0ZG de@y jj ap, 5 01K P, ] Ol@z®@ B izg , Is:
t EmMOdetse | . 1 . Mudlojls, Yylsts o HBdzddzj s
fOoatsHCd, MowL Odedz' | fiff St f 15 By otddifdaftupds
fsfmdzj ftotsoitsyHjddY & dc 0Odals ¢ ¢~z icCltBsdg00tz!
1 tdz dzd S s, tof j j MOz dB). 1 OL Otetse, 201

[Isdztsy j dzd v  d dzd dzfp QA 230 @ iz C 52 L sdzi |
sOC 8 dzd dMmMmdzj Hise Odz" 17 Sddzr &3 1 .ow. 1T
HylsOdzt dzf = dMMmdzj Hise Odzd 2  tsflziid QMY @tlzdn dzs Y .
Mdzsw i tkzfmdztse r A Odzdz 9 d Ozt dz' ~ d L jtec
My jtcf Oa sHE 59, sBlzMmdzise dzj dzgdz" = d & @dg @ fGde €
fsHY tclzH dif B tsdzjj tesB[pzOB Y oz dzeis™ € d dz0, w \RsUay di
1" €ddz0, g fzdpdhStEy S5 Cd&01§r CddzO,; I d&d
17" SCddz0, [ OdEtse, 2021

b ZOdzs e d ydz | o' MsC dj Is j tctc-@ @tz y diq sy
f4dMyuods 6§ BObJ tedOdztsd3, dd&j*Ism¥ d o Hisdz]C




27

1 Oter hdzed S s | . C . d 10dzdde ¢. 1. [ dzed IO
Wistcdsdtetso Odzd | tsls dzts ) § dzd 2 Is j dztc O fiytdocis ¢ ) o WE
COsOMmMstesW dyuj MSddzs MetotsMmMisdz otsHT [1 P 5 daff €
1 Odzr yjo, 1987; 10t hddSCtso, 2012; 1 Ote
1 Odzgddz, wbkzyddzddz, 2016; 10t "ddise, 1 Odzc

I dzOMmistswh jj otej i3vd ¢ Hffsdsd L ©dz'€ Pds @dy'lsde'ts
oW HggMHdz] HIE2MBB & o sM ted dzd OIS MW COC HB
ts fndete OjzdAfsts dzts y § tetf® sHW Isfpw ydW e ts] ditsH j dz
~nOtcOCIsjtedmisd ¢ f Qo s s g tcf tc jflasusEMs o toj dz' j
slsdzsy jdzd?2 d dr dL sl tiHdE®g 5 | H @Qdydstets o @dad1(
14 Bytse, 1 j o] didzdf dzO ) &O 1 FtaCipdisj [Bolmqugz Carling
Herget 2016; Bohorquez JimenezRuiz, Carling 2019, dzOd B sdzj J ¢
My j of @ dctsm tszy O dzfn,tc O & HCUESTTOR 15 (s 1600, dbd o3
B3/ . O MEtctOd ld isdisdl g Is  A@dz@Bohbyquez et al., 2019

lastedlsdui MS d2 O dzO dzdQ dzjfiftstm jteS st fgtiactas LAS wid 2 .
dLEYO] Bs2 ftse dj &

1 4 MdBsIlstew dzO Hdzd Isj dz' dzzs H Odefzts B tc dIs | to &
dmmdzj HsdeOIs § tzd M dzd € J HYfftslzts dsbdzts aifialg dz@ i J € Lk
Yy 22 fipCadc ©2 M€ s 6-f 5 HAff jtariAsHodEs cutstiz 8 1 fjaB .o s  d ffpd
SlsdzsmMWils BBKOLBoOdedy §Odzj ssLJtO® o Y2
fsmdzj Hdzd 65 § BSL Hdz]  dzy 2 s s pzize aldis@ 5  afjyH
B' dzs Wttedzdtetso Odzd j dzj Hdzd € s B2 f dztsIs d dz"
dzj Hdzd C sodz dtaj SH Jd@ON j2 d yvydBdls d B[lzEB(
1l sStesH Q9 ¢ 5, 2 0 0 Herget RUOH s 2 [, H dZDGE @SE dedg | Hd MG L
otsftosmMsdy wWodw jlsfmw ftesBdzj O tsftc]j H | dzj dz
f OtcOd3j stetso f QoatsHE B 7 f BIQE AftdsoH {ftfctdzcH "t O LI t
otejdBY Yt HOMBRE otftsmikz Mdztsy d [Ruplphev, H ¢
Pozdnyakov, 2022]



28

1. 45 ¢ dzO iy dzts [Bak®s \sAs, Begito G., Rudoy A.N., 1993 t ZH 52,
Herget 2004, 5 HtsMisdy j dedd BOCMHd BOMz dats?2 slisc
tcOL d3" o dzj Hiso 52 f dztsls d dz" , ) tcjLkzdz sOIs
shikzh jsadijjtcdzs e 5 o8B Oy RPdapPj dzj MEtsdzr Cdr Mk
sBtcOUsgdgtcdIsstcdV Clsdztse d dz dls tscdizC iz sy H jd &
G Jj blisstel tsddtctajudzdiiit] ¢ ts Odz0dzs ¢ d d fn Is j totc
[ d MMk dzO, f toJ H MittOLo ez § digis offjj tdeigHEcXc VIS 5 1 ¢ HB W] fitpc
O9BLHJ2MIsadt COsOmMstesW dyJ MEsets f Oo sHC O
fMdztsy jrdal dzt o d j 3] dz® @R , f 5 dzAxEBAGWS fii'e O dzfyw )
9" fOHJ dzgdW BBEBsyYydtsets d3OIsj ted OdzO dL 9
oLOJN jdedetsds MMy j da v @stelfdtliaiazj fr) B fods s Wisdisfddts ¥ J
sjtetcOm yvylkd dd sOlkzdd WOydd twdlsdadlstsea
ddals j teff telp Ihdadlz Mo d H j RGzaAMmlg 8ty d3j dzls Oy d ts dzdz’
COsoOmMstesW duj MBdX ddfi€sB8¢ 52008; 2009; 20
2008; 1 sdz! dzd € s 9, r 4 4 9o, 201 3; 1 Sldzi dzdiAsts alz
OQtectziBFdz o© Y sdz Lz H OdzdEsQC tfdpcffto tisls jviLls”  dibedds]t
of OHddz § tsdzj 2 ¢ t@WCH{EeOASHN ¢ s 2 dz! tgjw WE@B ks id s JOdzd
Odz0Odztse sz tckzMmMdzse ™ 7 H¥ da dzOC @ Uz  BEQCEDO O K fif 4
ZzO Hdzi € Ols O fipdztd g Mo Pjofistds ™ 9 OW ! dzO H O dac
HOdz' dzj 2h da d fiisfitfdejj Htg ot dzdzr | 2 OtcOd3] Iste
[Agatova et. al.,, 2030 4 56 dzOMmdzets { s[Bazgrquezdtagl., g&], dfdtais
9 SHT nOtcOCIsjtodL S0 Odzd fy!  She, i@i§ AsticHsAndsd ¥ H i 1S ]
f tetsH sdzy d Is jfipe! 7 dBPi IS8 sy OMO.

2.l tewH] Htzedr [fHdzj o 5o OBGIR HDoHCAEY, st d
201§ 2C€OL " 9OjIsmw dzO BBdzj j EBOHCRE dede'te? tsdnlzt t
| ZOo dzr i3 Oteckzdzj dzlstsds o ftsdz' Lz HOdzdets?2 Is
BjtejeBBorn IsjttcOm ,dzC tEiiy dgo ntf £ tdsHdes®2d dp |
5 Hdzdls] dzd dets? MlsOBddzdL Oydd bktetseodaw f tod
C OdzO dz'€¢ QO[fndsdsh j o , Il sStetsH Qo €5, ]20dedl ; f sffiflsdjnt
smih jddd L jtO fkisjd §Jjtjiizgp @dzyg teg L].



29

Clsdogf OolEEB®EILO COLOMsusY dyj MSset 5
d i3z ¢ OLjrlso@@O Mkzh jMise jdedz" § Yetslsdotstej ydv
GdHtSHJdO®R] U ME dd LSO i dgs @ s fig Vs d3od3ts X
sHdzs o to j tRisdzd] tcjso @dzds ' Mistctsd3 o 5 H dis=ly totf g g el
W sted to] dzCHiDdEs b iy ditotg™ H (¢ d ¢ Odzls i) QO HRE@G ) 18 dzj
BjljcBPEOL djiztizic DM dz0 MC diskQ i ¢ Sisgstisd i
OBl 5 &iHsjndd g EaQdzdsil j 60 H dzd @BsHgrquezset ts
al., 2019, sH dz@COE s s ftetsdBj Y zIsCO ot d3j ded H dzw
OB tcOL d sdzdz’ n Isj tctcOm B dzts | dEzW s 8 dzts fy dezidz
fesisdetsted ydv eBlznéz@y ! o QUsksmving ed ™ Isj ot Of
Ctslsdztso d dz ¢wéedgpw oy j IsHj sdism ©jdsEj dzdz” & B j te
fldzj HOB] BEBCot?2 otHds?2 {tsLdd fed Nfk
f deslsef[fes dz dzd S50, .M ] /HRZOLBL&Esyjls B! (
e zOfMdzs Stlstesdlkz Bjttjesor j IsjtteOmr
O sdzdzd dzd d L j 60, O fedw BEofiflsdActs dg j d& QjISVC
sfkh j dedsPS 53 Mz yoj ftod MSstshsd §slt
sjttcOmr B' dzd B’ Ml lsT

lJddzgjLdm f tsdzj 2 ClcWHBoattEets tojdz JWO (c
tjCdnsttzS ydd EBOOAAEUE vtz 26155 B0, § HBMY b
¢.1. J[dEwHEOMSMCd] LdOSd wwsd Isjyujddv
HSC OL Olsjdzt ko Ok C Ol OMIsteY d Uj MY dsH otz tsib
SL§f zuts2, 1p9Y5dz0@LBEHFLJMN CWHBOIBEE toj
sdatso desds 5 RBstW sdzts ¢ d \ jofigfzdsds j Ria82g @ € linjsticds
ssdz? ¢ 5 € tsfoe j dzdg jdsdic Oz s Eastthd®dPg6Carling Bristow,
Litvinov, 2016 1 Ote" h dad S s9, 1 Odzad dz, tc I Qite . RO & liste
SBWL O] d dsdts f S HIsg jotd W i £ defefOlsd ¢ OV d
~OOSIsjtedMmisd S Odzd s dztsy g iz B J Is b uf) Gee@fcizg Js
M jtcf OosHSC O ftej Hj dzv dzd ) gMosHY L
Bistel tsd3j Is toff Qg O lsHe O-BOjcag Hig OfffltsHT o &HT
cdf jteBsdzdL dtetso Odzdz” dzd



30

ez g degs o34 dzj 4 © O dzr edglzwojustffifets fidsijdy: O ded L o3
tcOL tolzh jdzgdvw dzj Hsotwd Offgasdeisk Y s hif j dzes e B
fsHftczZHO dd (BHY tkHCS] sL Jtes Wo dzesidsiAnw
B rOdzedL d3 Wsttdidtotso Oded W dzi Hiso 52 f sH{ tok
tcOMCte sdd otftesmMtso HJZOGI &EEOS KA BE B tS Si6 ]

4 56 dzQdraptts s ® azd CRs.o0.1] O dzOw J fHiOso d ¢ s9 , 1 C
2000, tslsdztsy § dzd W W olsigvte g H | Isgdgdzimisdgi7dz] f O tsH €
MsB r.lsld2 HOdzdzts A3 L @<z dg® 3 15 etlztgoodlyffiigts i & d3y
dz] sH dzts € tc Ols dzts 6 5 W tfs jotd3ff te s PO s L0 d3F € O dzd j O
Colsdizsogddztc j L zdzc § BIs g ME B  solststodets]  dal

1 d Mdi3slstew dzO teOL dzd yde' § d3ded dedv (5 4§t
Y22 ipSdc O2 MC sets , fiObrss) ph® bLkMlsOdztso dzj dzdz
Isj tctcOMOd3 BZDOC fiPEissidsc s L cd &2ABA"T d3R Is tcts ds.ts
mMdzjHizj Is, Yylsts Hdzw Wtsttdidtotso Odzdw  ddzj HdABP IS
f sHY dzeidO OB Mtsdzs Isdzts?2 orf Mtslsy 1460 d3Bmmdae
1 J dz€ HdzfiSBdz@EA Misd 6 Olsdzj o i3§pizE O ¢ ISz’ o (s
B' G dH tctsMisOjsHdOpjdijSded j 5Md ¢ Afdzl6 B tsdz' " d dzfl
Wstcdzd tetseo Odzd § dzj His9 52 f SHY tcdzH ) Hddelz »v Mde
tcOMmis zd wtuiAsdzd dadizi wdzd S s ) § totsils d o SYftdsizts ig @z
B rOdzdL di3i BGBECOLBOOEAA W | tf SHY dc@d@m: BT ¢ 0
HtesBdzj dzgd jd3 dzz HO d Istej N d dzdztse Olstsflss 8 dz
oHOB] YoHYtkzH et LG dehiasid S migldsisay dz st
2001. v OCdd3 tseted) dz'd3, 99 tzis'L § 8 jizls to s dzd tayy ate@ d
f o] Hded C B89 " jJ HUADEB@ s B3 Mdzlz yOJ dzd W fdz" d3
sBteOSBEMY j yd o OdzO M Hdzd Isj dz dzOW Zmilsts2 yc
HOo dzj ded d Mo r "% dzO6Gzf yf g bk "dde Isjds B
o dzlz Is to d dzj HCAE[B@IGHS sk Ols | dzj o ffdas Br € |
tcOL BB oz d fHtoster oz HOY] fHtod dzj f sdzdesdz L
SO0 BL HdAdYwCEkO, 20109



31
tdhjz§ PL OB dzj 53 oL sy dets Istsdz? S5 ff
ddzls jtef toj sOyd d BsteW sMClzdz f skte Isq oo™ Js 5
1l sMStsdzr Sk dBseWsMSkzd flsizter &3 4 ¢ stedg’ R
GJdzjIsdyd MS(d My tew y J dedz" 3], Is ts o ' HSthitla
yomistse dBhkdBrBEd WOCIsduphMBdtes O] H
ZyomlsE @Gd d3 t5ed@esodgz d3d otsif otsmOA3d d L o
Lotsdzt ydds ke @) & s elss HAf jigildsodiEs 6 § dzginj s © Mis O
1fftejrnjdzidd cjdiLdmO0 (HdlZzyrstkdH sy
Gl sdzsedyJ MEsets Mistesj dzgdw Y E2MEtS2
2.y dz€ © o tsL d3ts ytegicdsiz @ t5(Hia@sipstHR tcld@sia T (
YE2 fplic 02 MO sEts tsL j 60O dzO ffiflz@Cded W tsted3d tots
3.1 wo dzglzed p sdzj | 2 ai3) B O dztegOs W stedi3d tcs 9 Oc
dzj Hiso 52 1 distislgsEds " 2 B ' dzd ftoslsdoe stcj yddz
L OC sdztsd3j todats fyls W .



32
2 s sMCbd flsbter skwO2MEs2 Cls

21f jlssH' d GdhfdHHcEOEMsnSEd |k

1 jtco sdzOyOdz! dz" dz { Is Off ts dgts fipffip fipdajj ras g O dz{[
Bt s d2tAAE s Izsd d @2stetcj dzW Isdz" = dd3 tsisd
LOf j yOlsdzj degts tOLoadlsdj d -sWHAzde2yplezdids sk O d
fesyy Mg dfmfdzj Hiso Odad ¥ ftod &3 dzv dzd !
Cjl@steW sdzsedyj MS s ts COlssetcOW dtetso Odzed W
sjtetedststed d® MH jftdifdftetso Oded v ¢ s(Gogdlafafht d
Bing d Ht. ) f sdzj o A BOh tolzls dfu d d tafdfiHfidgtdets o
[V sg) stedud MSdd ~O0wOClsjtedmisdid ¢{ tshdn
IsjsHtsdzdIsdz" = d dedo j dzdtetso sydzr = { to i dudejd]
dlstetsjdzgdj Bldztsy jdzd?2 dLEZyOdztsm! M ftcdd3j de
OdzOdzd L O,8 " o Sl FUIPO dzd ye Jjls0O, MlstczCIlskzter
dL z2yd dzd 4 W isted3r Milsd f J dzad 56 Ols Odzdats My ls
sftcj HJ dzj dzd W G tc O dzlz dzts dg jOIs te d usjBfigiEstERCofn O dzd
MlstceOsdetcOWdyj MEsets d Zdstsdzse[d G F s ts1
ftosdL o cdza@ dafsdgj ¢ " dr MW o se @By def - or j 3¢ @& B
M gooishi e | Odztsy § daed WitstdD 1" 5] L t ddzd @@l s o
GdHtOo dzd yj M¢ s2 Ctolztf desfyls sB dzts d3C 59
HJOcG dsmisdyud MSddz ftedL zOSsd3 Blsdztsy § ded 2 ,

1 sedHtOo dzd yj M¢ s2 Ctolztf detsfyls  d3tisypditds d3tdmigdats
G dHtetsHJ AR i) M6 d3jt dzj B asdsdsc O ftod Iste Odzf
OCCkdBzdYy ydd tslsdztsy j dzd 2 .

J]dHtO dzd Yy ME s220€ i O ¢izls I Cets te s My Is tc Qo
h Ote® o oCtswh w2mddzd dRS SHsgls! oMo tsHW
Yyomlsdyo hOtessBicOL dats 2 W tstcd3" dzOr sH d Is W
] dHtcOo dzd yJj M< OW s BSdetizdf Cdisfsofn Is 6 s to dz' n f StctsH



33
ClOkz dzsdzj stcdud MEsets MsMisOoe O dBYY dgisls hefz dz
H tg1977:

6 - —— (1)

GHg=9, 82=tk/ MBI i stcj dedj Mo tsB BH B B
sBdsBC s o ddHJ dzj oyE8 2N ATidfddts Is(das iy &) ;i
(fMtej Hdzw v  f dztsls dets ) /)y ac tsic d2rdd fipitfististelsHn Is +  To s
Cst WWdydjdals Mtsf totsisd o dzj dzf dzv D O &5 tfhR@ulsfaR d2d
sBisdik0Osd5, HEY BBERtRItse IRtow Bitslze tsdz! dats 2

R M tsdz'H10E2z s tc Bz dzlrf  (flt)d dzd BOW ots odzad d
o 4 dzd yd derO,mMmyd s ©dzO GdHtOo dzd yy dp'€ ® O L dzdSytel
CteOdglz dzts d3j I & D € jg B Szt B3ts Y dzts ¢  fipg§ Is st @idz ©
v OB &zd YPdHLOs dzd U4 MC @Md Scig AcfOdztsty) o' O 8 PV {f tdpl
G dziz B d dzj 40P tils 5 Ge@ L dzdePdigizAizts o34 Is te d y Jdfif Shytsaf [SHOte (
Qo sstetsdy (pQiz' s el 1p77 | sdzgyOtctdp, 196 2

ANMcOC ydw d w, d3/ M Ved3/ M
dizd dz@ J dzd Is) <0, 005 |<0,015 <0,038
Odzj otcd IsT 0,0050 , 0 5(0,0150,05 0,0380,12
IstsdzC 5L j teded MIs| 0,030, 05 |0,120,15 0,290,38
fMtcJ Hdzj L J tedzd M| 0,050, 07 |0,150,18 0,380,45
GtezBtsL j todad Mls

¢ 6Ob 2 0,01 fmd3 |0,180,7 0,381,71
cOdz €O sls 1 HE©O0,7-2,7 1,71-6,63
o O dzlz dz' 1550 fMmd3|2,7-5 6,6312,1

1 od  to OofiffujtdsGie dzd yj MS 52 Ctbf desiisd Eydls:
d ©OL &) cOr B8 dudsSifs@ls j G j 820 5L 06D dzdzs fiyls d
I shfecOs czd ud ME O o F oz @dzsifizsis' d {1 totg st
5B dzts d3ts Y dzts ¢ 1 BdsAik) jjtc JOdEES dsfs ¢ O jdagsyn dzO H O



34
tcOMmMMmis;wddEfyc d2 34 HJOf OLBdz CtcOdez dztsd3j Iste«
~nOOCIsjtedLizjls dzj tOo desdzj tedetsfls! ME stetsMmlisc

I BdzEd@sydz" 2 HBOIjtcdOdz 9 oBHMsSH §clstsCj
felssC O HEMIsOsYydO HAEY ftoj SHBAdz] dedw o j fr
HjteydoOrh jaefidized zxOdzO dzis dzglzj sB -~ SH  dZOW ME ¢t
fdted &3y " jdedw tsB dzsBS sk ydsd te jsHf jtedpjH dpddy Y Is iy e
dzj cOL dgr 9O h j2 d Mier e O h j2 MCtesMmisw dizd .

14 t6OL A3 9 O h Owf HEEEB MBSy jIs BT Is! sf tc
[l Bdzy EIRaRe). (]2 BO®B:dz. 2)

b i ¢h e TR - A Grown @

GHlspd)y 1 f dzslsdetsfls! o dzj CStsdg" = tsB dzsd3C 5% ¢
di tcJ H dzd 2 mHBAAERECIHSD G dzlellg d 20  sIstsC O, 3.

ltcd HOdz dgj2h jds ko jdzdyjdedd MEtstsmisd
stcOdzmf stelsdtetso §d d OF ¢ kz diiptshty laditef6 gorBeiasofipsdpy
Ctozf deeigB dzs 3 ydetse 5 dZOIs j o O dzO d v: ) Statcaf ) Is
SB dzZsdisyds' 2 BOIsjtcd ®Bdzot pig ) o3 AR fi3lsvimesiploirvdge
fdted &3y " Ot Isigw o] JdBzh j Mise j dzdzts v Kk Hzfs d3ts iy
KOl jtedOdz §jt) i Ojlsmw difstsj dedizlzd3. ¢ Ol dzd
ISd ud ded® GteWHT stcOdemf stelsdtelz j dzr 2 tsBYZE A3ts
[ SLHdwCtse,, MtsdzHd2EMBL,]. [¢dhje, 2002

[ stoWsdzse Y d dBoteWtsd3jlstedw GtWH ISOC:
Me stetsmis dzr dzd f OtcOd3j Istc O dzd fcslstsC O d
sMmtse J dzdzetsmilsw d3d. [ IsdzsmdIsj dz' dzf 2 8¢ 0L s j
GteWH § @n wifdefjdrjj dzv j Isfw  toj tsB=20 HOW P {fjots fi
BBt s d MEoveshkds s tg]legddizdiydddze j ,
M stcsmis! v d SCtbkfdza stcOdzmf stelsdtelz § d3r
tczmdzso 52 mMdmilsj dzj , Wizdz€ yd sdzOdz' dzr | s ls dz
MY sdzls Odzdzts  dzO ff wWdAg astizizlz" t6© M AdgH SO 1 dzd 66 d @
ftosmistcOdzmise j dedets a3 § j o tOMYtej Hjdzj dzedd d
ojhjmlse O. ANstcdidtetso Odzd M Oiss g dy fizts B B te@aLVc




35
SftcjHjdvehd2Mmw WEkdSydtsdzOdz® dz@ fsd tsisdash j§
[{ teddzpdz, .1 B89 o j dzdud dzdd SCtdzduyj Mlsea O IstcC
BOI j tod OdzO! o iIste G| e Bddzj dz ¢ BOL 59 Odzd
otsdzdzts o 52 Wistedsr fjtoj Bihjdedw. 1 tjLbkzd s
oL tOMOjls MEssMmis! 8, i B iyt tsls Lo, dzd
BB dZsBsydese s BOIs j o d Ode@tej @ bedfdutg iy IsofiywdzdLu@ d:
FedzO dzOC dztsdz® ftetsC fid B3Oz dets?2 yYOMmlsd ¢Gtew H
vdzj Hizjls BldBjlsdls!, ybt d&OCdsd st hd B30
1l dzOC dztsdets o3 twkfmMdz®@ BftejHj dzvjlsmw tc OL dad
GdHEOY] ME 52 KddQEsiissficls Jtelzj BBse s  dBOIs | t6¢
tcOL dzf )@ (Isjds o3j dg' hj dzOC dzsdlz §f es€ Md dz3O0dz! d
Btsdz " j JjeB Misd dzOMmso Qldadasindgy ¢ &rp |, iz Cmiitisizts di2"
[Sdh je]. 2002

22, EBsEY 5 dgdEEj w02 NS s2 Cldss d

skteO2MEOVWw ColsdztoddzO {ftcj HMIsOo d2vQ As3 0N s
sSBtcOddzY jdifk f o mizt® MC itk )P tcO2 MECdd3 rtcj BIsO«
of OHddzO0 MjHddw JIsw M YyE2MCts2 MK disdad I
CRBO M LOFJOHO LOB COjIlsMmw G .tspdsde dziz 2 d3 QA
tOMY sdztsydpjdadel 2 M dzsds vy dBdls d 6 6 Gdadolytisd
Mo toj d3j dzdzts?2 d Oe3tplr. dipd H EdBEIAHD 16 Y 5 dz
ofts otojL Odadats?2 3j OdzH toj , H tSEzdkEZDG wdzls] deddj eHt
Hdzd dets 2 (l€ld7), S d® HBstese O dHjls s ot Mk
[ sdzj o OV G sBsteW tsdzts c]ldruQ daderO P 1§ Gsfigkte Uzl 0 I
ZOde BBz § ojtotsWisdy B3 d3j Missdz dzO~ 53 B 5 @Y M <
f O dzjj tetOL



36

t I Mz4lemGso toj d3j dzdzOV dz s iz @O IsC F d sls to. ( §f ©OIOB
Qo Is,R&0.2018

J Htcd odzj 2 HBdddz ©Jj¢d yvybkw o ©02dz
dimMmdzj Hise Odz 6OL )L HEdSHisdk] 2 SoOdmEdE. -
@ dzsy j dzd?2 Memissdl dL Yj ] Hso Odzd s
fpd3, H& MIa) d Mmdsje d SilsHjd d" -~ dddy
TOKOCkjtodts? cEstdL sdsOd das? . dztz® S ds ozt
SlsHj dves kv | & tsdzdzd BOpEdzdz &3 § S0 j ton desfylsw
JdHEOo &zd yj MS Ow Ctekzf desfyls! BOLjted OkO o
L 2Oy j Gz 8,880/ ) b €,@afids/ MHtk ¢ Odzj ydzd § Olsq o
fesmdsy s cOdj yded S O, fj EmRrap v Gpxaudsos - t



i qiztd ¥l J MyO@uWzBoe d2dzrf §| Slsdzisy j ded W, tc OMY s dzt

tgj Sz 0A16'cAT8 7A40 'ol 60 WSBIS'ts , GBOBAOEPO

10d&zdyd) ftwshdsjes cdzdd d Odzj otcdlstse
s Istsds, Ylsts HOEAROY | ddd 8 dzh Wos te di3d te s 9 O dzO fiy !
BOdZsY sHo ) dets?2 Mls sde@ J BJ fplssH dasO L dytcg @gh j 2 fr
JHdsL dzOydes dBsy dets MEC OL Ols! Ylsts H Odzdz j§
OCCEdBzdZY ydd dL oLOojhjdedzsets Mk fijie isdad ts
COlOmMstesY dyd ME s ftotster o ju tsAdp@ftpdetis 2  to L
Bts H § dzd tciBeh@aizgzetal., 2019 dz0 H Odzdztsdz EZyoOfmisCj dBO!
f slssC O HEEBJEOWS 21020 ydlilsj dz! dzs ftejor h O
Ctoczf desmisd d dzgj cOdBIMHBDEN HE | IREES s igB dzts i3S



38
rdedhj skte02ms sPd,gtsk dpdeepialzs ] Mlstot | dz
ColBsd s |0k jcH i) Gl H ¢ & s s B O Ldis b D teezO ¢
Ctotej dedz’ - | tfigdc@pgO MB Y4 OH dfde | HdgJs@Os dzd ¢ j dag s d
06 ¢ Iz ot Idc O o thel] dz ) cdzts P j tslzdg to oz’ B, O dzdz o
Wzs o dse dzv yd Odz dzr @gaf B)sls dzsy § dzd W oB(

— T ] S T %\ R R
, R ® Mt / B, s X X X X oH oMK
g \ of SR L o S

; - .

o 1 S o0 :
L1 SE e e S

1756 1s0jS Is Iz to d diztfy€ ists 0 Wlji s fzte@P dniE VsH o ©Lji & | © gl C
HisOd d@ & MsOldewoO¥dyujnMSds dhfdjfits C
6j &z Cls' OB tcOL ditSdsdgsiidz) € jfifs tc Ay, &zdX s 50 1§ 51
Ctsdzgj ydz' - iGspds o4 se dzv yd Odz? dzOwv  tc O9 dzgd
COL dzgso 5L tOfls dz o O Cjatsde 5o HigjLdg! tdid’ dz st dzi
Codzzfr o dasin® dOus NGB IEE tsD dsj dedz’ | Isj totc O
{5260 . vbkw
{ dMkzeikg Y sBstel sdise dyd M 5] -offddstsjyddalsj?  Hudk
SZO02MEBR( MEs s Oo dzj dzs Oo Is ts to ArcSISIPnligeid f s dz

GoogleEarth [} 2 r h j o], 2023

KjdsteOd dzOW yOfjls! tc0o dzd dz’ totztBL SAEB
HOdzdes s EyOMmisCj BjOdHiedkjls d SB®OL L]
sjujded® ©OMfsdkOc0]lsfmy ¢ tdYf disd i b o



39

s hdztsy dgPdz@udigte Olsd yJ MSdr o Odzz dztseo  ddztsdgdety &
SBicOL o Odgdz" = d3dzts G ts &l @falsdptsii Ixizlzss taflifids@ +
L Odzd &3O¢¥ Is sMisOltsydz § -@SColz dei dagtddiisoddzts 2ts L
Wdztk 9o dtsedzv yqd Odz! dzts?2 6 Oo dzd dz" ftcj HMIsOo dzw
tcj dzdClsOdRd L jteds n tslsdztsy § ded 2 d hMdtesC
BOIj cd OdzsBicpf dad G H jcod® dekz datfiots f Mis sz dzts 9 ) H C
dzi MEsdz Cdr MOEBIs dqdil stis@sazO 6 Bo "1d s MW o j t
f Odzj s.Cusptg @ dsafjldafidz’Od dis(lalz | diglslzr § s 2-Isj teadaBMm (s
Csdif dzj € MO o MsC dd 1 to oL, dytsitzdz’ dj ¢ € liz f3lz HAf
BEW sMSEzd fsktc® skteO2 ME 2 otf OH ( dz" Is O
dzOL j d3gdz" ~ Hjdz Is d Csdzz mtso o desMO dBBOC
sBteOL 8o Ooh da mw ) tcOL dzd ydzr | o tcj d3j dadz
fsLHdz) fdzj 2 Mlstsyj desor 7 Ctdzj ydzr = dBstej dz.

t 8 E) j HuOuz@edzf | Blsdsy jddY o sktoO?f
(50 A1 4'c4he8.74A05"3 ' 94. 0h. WIDIS' ts |, P8R, BABRO

4G dzsdz Hdz§ s@dzsoddz fsCter Ist YJ - dzsdz O dz
sOC Y] &BiMsORBd MrtcOddoeh ddid3d MY toj dzd € Is Oz
f ¢ Btgoes dzd dz, ssdzS 5L j edzd Mistse 5 fjmsco d
mMkeBeBtedL sdzls Odz! dzts 2 tsB dzj ¢ O¥BMzjfiRdzts ofrpidd tolgdizjds2te
dL d&3j dzgj ded W &3 tsB fMis O dzts otddif).. sSMOH C B dzOC Y dzj dac

1 NS dzsW2ZEMECts?2 d sktOfge v Bils dEoQ@fdy tg
tcOMY tcts Mg @) dz@nkzBctstedL sdals Odz! dz" = Isj totec O



40

Tetsh s 5C OkOddzs? & BdrsAEE H s @d®@d il B
tj &zdSlksor 7 Wsttd () d jWOL jHg@Es) cicois@L dusts;
sjeOfn tOMY kO Ayl i6j5 0dz0djols ttols OF Is dzts ) ¢
Ctlsdztso ddz, Ukt COdBEdEEZOYHE] EMassuso § 5

s

O yvk2MCits2 qslsdztsmqé;mz yofmisd sktwO2m
' HiszGegjo3; dzggyHiztej y' J t©J ¢ o¢ter HY Odz
t dME8EHB tc OL dAKdgdzl dzvisly deste(@iings Is ts , O odlsf txtiBa@. 2 O

23/ W HESD ' 2 Stizjted®@ it 52 € lsdso d dzf

I fjHjdkOE HE]"O sk02Mit?2 Cilds:
cOMf otsMistcOdzj dzgdw ctoWHBor A Witeds toj dz j W
csktO2ME] ftsdz CteWwHe, wWOMftsdsy jd d&zO
sjljzjosets fdlsssS O to. vk d500)] 660N tdzé lsidzs
Uk IshjS sztcd dzfigfOd 2dzj o sB jtoj Y des?2 yOfmilsd . v
or M2l 70NERMEIs @Y di3j KO o jtorndzj f dzj 2 lstsyj
Bistej dzj djHBRISO ¢Cbktlk. [BO EkyOMmkso
ftoj dd3lzh § Mise | daiztse d t5€ gzcdaf O dz! dzts 2 0¢C ¢ Edglz &



41
2 C dzs dzO s ff 53 A toff tdzgjsnfiglgf O Ldzw s h j 2 M ts?2 Mise
6jC uvslsj d 0Skbkttk dqg@®j di3j dzde’ = o BHBISESE ¢

231s k02 MEs] cCGWHBoB] §dj

[ sWtsMezd flsktc® Mmissdls dL Md&z® s Mig P
Mk OtcOdzdzj dzt dz' = cteWH d -bOdH pgEisb - di3d ¥
sted j dzlsd tetso Odzdz ~ f Otc O dzdzj dz'9flzts O le@ HNaiAlz? 66 |
Ctow Hdete)sB  dzedets 2 diisteW sMC zdz! fIskzter wo dzw j Isfpyw
o sMis s q@®OUJIYy HL J tedzOW OB WOk dfisdipdisd o dzOW Is |
tc Qo dzdedp®). .( ¢ B Mtsdzt IsdzOWY o MslsO f 59 § tor dats
By des? € tsideyasis idgdzj Hiso Odzad W d&3d EMis Odats o dzj «
ftcj HMsOQoadzw jIs MtsBts?2 MmJils! dztsy B  dzdz’ = f S
Mdils!' ¥ o9BHBWKGOLHjMES: I ffjtcosect §fBSteWHGC
fsteWHCO d&O MmMjojtedzsdz Ctsdzq®@dzdd.( o9lsB jSde
fso jtorn dztsfilsj 2) OB fsOd* wJ @ Odgd ® 4 dets?2 YO
MeMmisOe @zl pls dH O dz20 MmMjoeojtdzsdy drm S dzyC
sOdz' 9 J ese { j @b 3. f tptataidCd cteWw H 5 tsdz
By HE WeotdFdddulzd dr |s6dz! oty tevodidO, 4 )6 fH)ils @&
LOCSdzsd3 todzts bk d3j dz2 h Ow iy 9 sy desds dz2Of tc O
sOdz 9 J OB Hjtcosets YBtWHECO) . 1 d3j tog
sOdz 9 j6d fjtcosets oW HCO (E&EOBBGLIS Al
f SH Zedrtdah, 10 toj dz' j W fsojterndetsisd o
MtczCIskztcz. 1 C O HB2 &V Wy , 1) tc Clz@ipj dzy QHdg[j Is7ir
9 YjdzstcOdz dzgs?2 yYOfflsd Ccbttesets ©LOMY sdzOa
56 tcOded yd o Odztd {6~ d dego+ |, G-tz B d digs 2 fQs,j 3s BSA®H C
ftedd3zj m* v h jBdav . vicOQoawdets?2 ftsCtotse tOL toj
fsdedy Jd dzdwv 5Cter IsT ckMmiss? IstcOoa W dzts?2 tcOMml



l { '\ - - ‘ T ) =
t dqapzO8) j cd BB 2t Oy d 5 dzdzOW -4n J fists tc ASHOELD 2o fij (Gt
CGcWHBY SECipsfijfls@a dzj dzs Oo lststetsdz dzO Bhdztsoe |
GoogleEarthd Bing)

10 oMmMids Jteslswy jdedd B Y GCGEBGWHEBOT 7 dzts)y
ftoesdtsddzr , trlseaddz, yYyomlsslsO oaMmistej Yo  B3tsf
d, zOC sdzj Y, fswodzwe sfpw S tstetsh ts -09 "3tc Odf,J
CtcO2dzj 2 otMmMistsydes? YBMIOd 56 e H Wl Eirstl st
ddzfistelz d3j dels Ocdz' dz" 7 dL k) tc4 Aed®@.ted isfls O dzv j k

g 56 dzO fm dzts fiofly] tdcACtds- ftaudpn € s 2 CdzOMmMmdW d ¢
A d dzts ) s ldste Azjate(@izts s W ts 4, L1HO j6fi- 9" HJjdzw s s
e OfMydzj idag frteC Oy d 5 dzddyY stigasy hte € 2, 4§ jtedm
Modzsceor 7 (cdzOoadzr ) IsOdzr 9 jetseo L OFC sdzs d,
1 w8 OJM.¢Mddi3d3d sted ydetsmis! cteWwH HEBMISOIT
LeMfsLdydd R OEO¢Is | RPuADY O was®g gt @G dgd 1 D5



43

s  Miejt s g
100

i)
14

£ 50 o——0—0 0—0

® 0 9o * *
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200
tOmMmMtswdzd j, o

t 8@ MOt OC Isjtede” 2 EZC dzsdz ftosH Az desegts
dzs ) B(difis MiIs ©o dzj dzs Oo Is s s A)

tddzdSIsr OBtOLdEtsdzdzr = EMlsizy 59 @O ¢
BOtch ckzlsdese s dMmMMmdzj Hise Odegd W, ddzMmistelz d3j dzls O«
f zZOdz0O Mlstctsj dzgd™w Milsd sOdz' 9 jese  oBHISEKG!
d SCiisW slstsded BS 50 MmlsOdzts o dzj dzts, Yls ts
Miskz{ j dzy@Istsdhdzts 30j) dzd d f dzO dzj Emskzqr , teOL
ftso jterndesfisd cteWH (5 Bwldshdlsjd ds?2
dzd dzdwv rn, Mtssle jlsfmMisokze hdn dnr OB MBdz® Isdats?
MowL Odes  Wettdisdtetso Odzd J -Bleftigletk Otg @ ts dzgizf 8
mMzdw ddw Hokr IsOdz 9 jcetsoe. 1 jtoejH COYHT O3
dzj Bsdz hdj ftsdedyjdedw, wSotsHYhd) UsdOBHE:

d dzGo & &)k AT

7,

Holkn o BHd) Htd fitjmdudddd dBid OBt
HjdzH Oyddzdzsc & o ME &' Is d “E td MHSE oYY odOtmfive f
(Mshls Oasdzjidizy S SP[T L ddzt Cso ] d His. 20

| wsldsyjddvs ftjssZOH0Ojls fMkddddst,
HEs o &z@fglsdudes?2 Cwdemdfmlsj dzydd. v fiyls O dzts



44
ftejHMsOodvwsls Mses?2 toj ddSls' Csdifss o
fJtejMj yjdedv otHBIBSCORd OBtOL dtsdzder = kMl

232 ickEFsBcel sdscduj MSOY S Ow©0CIsj df
skte02 MC B¢ E g tar Hj oo

[ dzv dmmdzyd Hseo OdzdWw o dzzlstej dzdzj G5 MiIstes§ «
ZyOMmlsS O d miffedzj fdso Pdalgts?  d ¥ 3 des?2 yOMmlsd s
[ iMmissy sdzdg j 9 fefigae@fisls ¢ O  d MEids Hisp @Ezf S MW €t
50A10'30.78" M. h(thd S8IBBBEHREEs ddedz" 20 . ] oz
fted HMIsOo dzj dz MBBYJ SOdzd-4 B3 Htsy BB o - tcSH B
O BHStEOL Hj dzs 9, SslsdzsmdIsj dz¢ dz" J or Msist ¢
otsmMydesdy dzOf tcOo dzj dedd. 1 jteoar j yYdlisr ey 1
mMEpdzsdz tc. v lsj, R OLOC-BHtodgL 28 sfmw or MBIsB!

1 OH Odzdeds 3O MIs € § o' Msls O ¢ oy v O PRGBS &
Edzj dz# hOjlsfqw M 5 HEts 2 d3. wtstlse jIsmlso-jsdadat
150 Ht(BM.d3 AB8dgz' h d dziglsdlop MC o 9 O smw TS
Slsdzsy j dzd 2 3sh gslnlsezsr Pt bhH MisOo dzj dzdzOW Mz «
Mitesets Yo jlsO, M ¢ sgdnlstsdziOdsds ?dztds?] A iipdetizdoits®
6).

{ Mk dzBE€yQ@fls ¢ ddih daj HiljosQide dzs2 Y Ofisd skt
( fded d3tsC O tr,y Cofédez'). 2 02 1



45

h

,ym
7.
6.
5.
4.
3
2.
1
0.

EgsEi e ——wf---]nEF ==

17T des dzj 6O toOL toj L o IstsLdzstywpisdgefs?y jddssfwh, r ;9
5y § dzj L dzj dzdzc O oz Quadd] Gdze ' | s dzisttg siafv o df Qalzie
f st sotpOddy’ Mdtsj o iHetdEslsfoyj te df tgjj;H {icsldzO

Fteso j dz dM-©O6 GRBzE sddezs? Qo dzddzr g O
{ JATREE R dzfis tdds Bz dzr 2 fesWdd §tojten detsfls
zsy B ddedzsets tojdzt WO d Ctstotoj dzv Isdz” 7 tsls dzt

CW H o BEfps fif @ dzj dzts Oo Is o ts d3)

) OUSd fdzsbds? bkt shasdhss? ¢ ddd
BOdzts d3ts M dz" d3d (O, 1 5Mmady d fflsd S Ol Bisdfdisbtdpy (st
COLdE?2 Misjfjdd HjVcthBdeses OO0 Stdscj dadz
dL 3 dzgj ded? GcdHEBlsjted3dud MSBset )3 ddBO, U
Mzsdmissmisd ® odHj dLEdeOddw Mdsjs, 140
15). 1 j tco dag izt L s dzls Odz! dzts § O dzOMmiIstso Odzd j m
sMOHC SdzOS 5§ dzj ded W dzOB @ HB.j Is v tsdpd O deBidleB I
oMCter 00j kMY  SHsthd Bls teas@E s s et & sl
Slsdztsy j ded ™ o5, o MS tor I talyf fip[) BLBBEOBE s1h jdo ,2 1 |
2023.



46

L azkzs d {1 dMmodzd j
f d3

1 0720 1 syo J da CstedL t5¢
2 201 60 ¢ 9 j Mndetic O § dzts Is da
mbmtgbtmqmtmew (
SlsH jdz desisd d f§-5&
aB3d3) Gsted L sdzls Odz! ¢
ltedfmkzlsmiseo 28 B C dzt .
5C OlsOdzdzts? cOdzr € d
3 60175 gdzsdfmlsr 2 IssdgS 5L
(fzsd Istd" ddgg) -f
mMjtesets Yo jlso. 4 dz

CtiedtslskzteB Oyd W di3d

4 751110 1 dztsls dzOw fydits d g W
BtesGe s d-mj B lsdzt
dilstelz € Is Iz to d tddafjL s dc
tSlsH | dz desflsd .

5 11071 125 4o j Mrdetic™ 2 Is 5 dz6 t
Odzj otedls. | tstedL tsdzl
stsdzh d dats2d3di, HJ W St
tcwB! B |

6 1251155 U j G3egBtcOwW  f) dztsEf fi) s
f dztsls dzOV ¢ dzd dzg©. #
ftodL &3OIs ¢hig i f Czef ghats |

7 1557 170 1O dzlz dz' d ¢ Odnj

d cdzzictelkzB 5L j tedzd Ml jdfp y ©
L Of tsdzded Is j}digdosizd M-
Odzj otedls©O slsmklsfls
BOjtcdOdz RAstesh 5
Mtej Hdzj &3 3 C &zOMmf
sBds®RBEd fsCtcr st
sy j dzj ¥ dgj ded

{ {fMkEEOLtejL -~ 1 o Mmjojteds?2 yOfisd skt
Cdzz B d 2O 16 O L(tdnjefds Qlo7dDj dhisd YOdr ls) s 2605 2151



47

L [ dMOdd j
1 0-35 1 syo J dedzr 2 Csted L sd

fsyor ! L dz20ydlsj
¢ Ols Odzdz" n codz ¢d
ofmistcj yoOs Ismw o Odzlz dz
2 35-57 49 jlsdzow fMzsd Mis Ow
ftedL 30Idyj MS 52 tslsH
3 57-74 stsdeS sL j teded Misr 2 14
o sdzdzs s B e OL des?2 fdztsd
4 74-100 U j d3dzOW fsdMmlsow
ftedL BOLdUj MS 52 tsfls:
Il Mistej yOs IsMmw slsHj &
CGOdz €O d 9o Odzlzdgr .
5 100-110 u o j Mdptsr 2 f dztsls dzr 2
HiVWscttdidiese Odz" ( Sted
6 110-130 4 tsdzj § Isj dgdz’ 2 fdzsd fi
fnd &z dats HjWt
(CtedtslskzteB Oydd?) .
fMzsd mMistsmis’ .
7 130-145 mttetsh s ftesd s 2 - 6
fted Hdzj L jfedds{dfibly "@)s ¢
8  145-196 1 dzfsls dzO W-B sty igtisq f leE voiz
ftedL 30OIdyj MSs2 slsH
9 196-210 Ho j HndicOw f dztsls dzO W
ftedL 30Idyj MSs2 silsH
J Gtz tc OW f dzts Is dzO W
tedL B3O dyj MSts?2 wIsH
9 j dnditic OW f dzts Is dzOw
edL BOLdUj MS 52 wlsH
Oy j dedets? Mdzsd Mls s
sdeC 5L j tedatijfiplsd Mis 2 M
O
d
d
d

10 210-230

11  230-254

12 | 254- 267
dzj o tedls)
Bz BtsdzS tsL  to dpihysa fr
Ms¢ (Odzjotedls)
dzeztz tc O W syJ dz fd
G dzd dzO. MBttsh ts
CtedL Bdzls Odz! dzOw My dzts
5 I d dzj L dzj dedz | s5C Ols ¢
¥d c0Odz €O M Ctolzf detsL-j
(oMt ctcod2der i3 J BY szl ks
320) Ctokf dzr § ¢ Ols O dzdz'
ltejHY sdzsy dlsj dzt dets
Wzt s dsedzv ydOodz! dgr §

U
f
"
]
)
U
(
13 267-285 v
g
U

14 | 285-315

15

>
Lo

;

[ ik BELOdega fjojtds? yohmsd skw02mnsse
¢ dzz B o 0zO 328 O b i Oo dzj dzsd Odrs)s 22kl



OitcOL 6 j(L5E @@L B  &ZO 16 O, Tolf @ 1O J0S EMFH) ¢ dzlz |
cOLE]LE I BOL Qg1 teOa;tejd ~ 7
{ IMEBELOLt6j L' ldsyjdd2 &0 Mmjsjttdsd bk
(Wt ,0adetmd. 202 1

23353 dz' 2 EyOMmsS s djets qdasc s o] d

[ &2 OdzOdzdL O o' BteOdzO 56 tc Odzd y Jlsttdtzrwe jfipt
CGteWHO 1IN ted MfeOMY sdzOc O h Owiw o Itsycj M ¢
87A54' 7.52" 9.H., & twOfmmsswddd 350 ¢
GtoWHE thdesddeg,5 tslsdesmdlsj dz2 dzOw or Msls O
sCtekzyOshda Jjj dsyBdd) §fsHshear M dsdd L



49
3 d3. JL®BYHO ddij s o dfhydztwiEdalz® O JOIHdAEIZ] It e
Hdzd dzdzj J o tsMistsydztsae 5.
HlstcOdcteOW dil MiSsdsxtse PdzE?2 5 ¢4 jtejy
MeMisOo dzj dz dz0 GMdese Odzedd o MCter IsdWilds: wjo
@O MCdzsdzj L O OHdes?2 S sLdydd d Ho O dac

h,

=
m

o = N WA O N o 3
......\.,.

20 60 80 100 120 140 I, m

— s [ ]e =7 t--4s B9

14T dzsBj 60 ©OL 6] L 5o 5istsjdasd| S lszd 2 dzc gt i dzO® f dzts
fjtojtorlsasteialg) f sCtotso O tsL jtoder » Blsdzsy j dz
tcOdzdzj ¢ sdzsy | dztsti € ¢szg B RP SO yd sdzde | S
ftoj HMIsOo dzj dedz" | Mdzsw dlzd Htoj Jdslzh j Mise j dad
o Ok dzse f) HicjMots2, M fshdsy dd df) L -di 2
2 d3)ZicteOded yr Mmdztsj o kifriflsay) datdfotsidd Coigd@ j jd3" dfj
fejH SkOC O] BOV ¢ tcO dzdALCE I dstndiMd dptrtiEEs2d

{ Ak ZBE B o] jtetr& g s B to ¥ 5 ot dodsy Hig® ¢ 2 dzO

by O fyldiffidzy H 5 &z @ G g Gets ¢i s o S(Cfipts if ls@2Y dzj dzts O

[=}

J] W HO Mmdztsy § dzO ftoj ddBzh j Mise j dadets C
CloOdzz dzs 3y sted ud MS 5% i § dztfhie O ds@ap vizd Mg A delf
o Odzlz de@dfdn. . [1BsEZEIOJyJ MSd2 t©OLtjL Blsdsyjc
o dzj d3 Mtsn tcOdzd dzd ! tsls Hy &z H Oy d tsdzdzts ¢ 15
tslsdztsy J dzd 2 (OL tejL ) Yjlsojtelssdy hEzteW j)
tsls dzts ) jnaedids Jj dzi Isd yd ME qOWntstisd&@ @ Isdnds o @€ ¢ 2 A3z dzv
tckmdzser 7 WOyd?2 ©OL B 90 MHE yd Wz B@GLlS
OLHjdvENdn dh2(6Gbazsggd dgMmls oMmMCter Isr j
hZteW ©Od3dls, 19 d M.



50

24

|' i OL tcd LI '[i'EOlL;JL A
t dMEBBLOLtjL " Sldztsy jdzgd?2 cGteWH dzO L Of OH ¢
dimMmdzj Hise Odzd W s Iz tc G C & @V tds [SEUOTORARISHCAIS

1 jtor &5 dh Bt dzdd) ded MC dztsdzj L Of OH dats?2 -
ktsdzh © cOdzj ydzdStso, ) S OwOC s tefdatddzs 19 dp® dz
Slsdztsy j dzd 2 € ts5 sy dzth dAPIsAS 2 d 18 gz8 i Is bsts w8 M jodsdsvd
Czke d@ER (14 M- dd cteOddyj GjtejntsHO MC
f 59 j ton difsthjsH fiyls O o dzje Gedelz ftdfiMSte]  dzj H d W W i j
GOdzj O ¢ o @dfdez Fdff Micgd B@afRBJ tetso -&)tc Afa] druck
LOf sdzdzdls j P Bte j L j Slsdsy jdd?2 of Hj dzw jIsfw
Mstelsdteso Odzdets e s Ctokzf detsL j ez Mistsets  § j M C
CteOo dV dso®Bdzjso teIP§ H i E®tk® j dzdz’ 2 Mdzts2, GHJ
slfstelsdtetso Odzr 5 cdHELOo dzdyj MS B2 Ctobkzf
tojydd3 temdzsotsets 1 SISASC @B)sczOfdzts @z iy dztz £ aizt
CowhHkzsdMissMis! clsdsy[] dd dzgEsm 0y j dE.ySC



51

-

C M EIBECOL 6 )d0 ~ 3y des s EuOfisC j qhmmd) e O
fodv. [bdsyjddy cWH, fijHiks0s dj ddz j
Sy j Gzj L dzj dedzs? GO € d o Oodzkmgamasis dif Ististe tis

Ctolzf datsL | to dzq(fristisistss | Qlla) EENEIO

10 MCdztsdzy otMmistsydets?2 + ¢y sLdydd, Mizts
EmlsOdetso dzj dz¥ t6j dzd SIs'T L | todzj f dztislsdizsdgd dAfl2 ¢
Mo jEdkisd ydzj o st | e 6 O Hj W StedR] totso Odz C
o 5L d¢3ts5y dats, oW LS &zOfisd uj M s Islejj usjfds jizds
zo dzOY dzj dzd d .

S 65 d3 f jOdif Is teafts 59 2 MistezCIskzter qd
HJOGdsMmisduj MSdds fodL dzOS O3 dn SL | todzt
Cfyj detso § dz¢ yj dzd 2 ¢ dzd dz' 9 2P)H,d d3tts B tc BIE OdsO 8
ftedBtej y dets?2 YOMmilsch j5LjjcusO fifoOie] st Quegg’'c 5o . U
dL Ctwkzfdts?2 GOdz $d d oO0Odkkzdses f HiEj Mo wd



\"v& ey . 1’%"“::&1.[

1|9'tg|zqdzow q d34|dﬁ:ﬂz@;Wdzc{GdM c:np dz42qudéts fl]dzlsc[
Mazsdmisr 2 Mk cCdstags\¢dzifpoty dstihtsy dzfs b © dz® 4 J ded J
(s8C¢OIr h?, CtdiAtgERygds? )i EEOPzO08 ¢ Od
{ JATZRCI | OL B sy j 4@ fC dzsdzj CW HT oMlst
[ &0 dzgsfls! Gldsyjdd2 1,2 & 10j fdasd H)|
I sSLHdY"Cts0 O ¢. 1 .)

234u s S tefne Y Hso 5 1 t5dzj

vs spiS sbteddzMS 5] Ccwhnsot §sd ©OMYsd

vElsj, @Y OB sls skO2Mitsets CLVHBSo SES
slsdzd yoj sy sl ¢ o bnisd Ashpisy dag s d2v ¢ Oz 9 5 ¢ |
b s HsYj dedegsfyls’ ¥ . 1 @w  jaEts ¢ fifs@ws? § od

o' Oy j dzdz’ 2BjwHQjdHf fislsislz’ 2 s flstetsj dzdw  f 5o
56 OB Mz HOJjIsw fsfisjtfjddesj § tsdadyj dedj |
&g d d3ddadd, Ywd SHdSo B8] d3f dedzs s (2B Ried U dac



53

{ dfE2mss s shiC Isk o q dzi G s j gwwﬁ&@@ﬁwﬁmmpoz

¢ Md BRI sted ydetsmls' G ¢’ Hisslp & G daff Cstesdts  ulf* s
dzf MuyudlsOls: dMm&dzs Yy ded?, dej L dzOydlsj dz' dzO.
ddzd tOL dzdyosilsmw o HJM@YH") |2 7wddedc@Ou
ZOftcOo dzj dzdd 65 HosmisdieOdzds ¢ teW HS todgH fipls
odH e jtorndetsMisd, fsHtsBdzr 2 sktctO2MEshilz
L dzj @3] delstse IsOdz 9 jesoatsets -ogglsEnydaddy . yODmls
tejdz jW fdtojHMsOW Wy dBlskHbfsefglstczS skztclz, O da
sktcO2 ME 65 [fadavdzy €tsvoy 1 241 b jbtsL H demglisfodz
202(.



54

&
.
-
&
5
©

4
3 3 //\ N\
e, TN / N
;1\"// ~_ \\\
0
0 20 40 60 80 100

t OfmmlssYddi, a3

{ ApEE2i ) B¢ j tojfycs Rd dz'  GdtevIsil tesck B € 5 (E figts iz Iy @i
Oo s tcts )

235, tOdz dztsdzj Isted Y si3Qtsy jdadBIs@o j ¢t H W W
cdHEOs dzd U] MS 52 Stobf desfisd

SOC fdzjHkjlk dL tjLizd sOlse tc @O dGpsi:
HEdHeOC yd?2 0L Bjtesd Ctbkfds?2 cod Cd, :
Ctobf desvinds 01 5, 0 o/ i d WOC g3 dzdedzd fs 'tels ds
Ctobf dsL jededssets §jMCO d hjedw M cdHts
o BN j2 &BOMM] cedskSss foddjcds ©Osd
tOLodlsdw -0k dilisdzddsd o dz = ftetsyj ftss, &
ol f)dse sis CasH

B
2 % 1%

1%

/-
=<0, 03 fc / =<0, 03 f
0,030, 05 ’/ 0,030, 05
4 “0,05-0, 07 “0,05-0, 07
\ 0,071 fds

0,07-1 fd
stsls 1 HB

"tsls 1 HB
=1530 M

“1550 M

alskcO2MEsets ¢ BVEusIshSdstiz ofdszinC;sets G teW H |
[ deAipzs3T | 26 0delz dzs d3 sted yd MC 2 i tfitpldndseO o tidg danisy



55
[ Sdzv 9 Oz dzso L O3y sdets o sL tcOMIsOjIs €
1 Issls BOLjtedOdz ftoj sBdzOHO, Is; 9 Jet Mmds!
LOf sdzdzed Isj dzt . [ sdzv cdzf BBoaBEts dBBOIsj tod ©OdzO
Slsdztsy J dzd? L Qo dmdiistehpzOdgdzd f sMisisf 6§ f tod B «
Gz Bsotsets BOIjtcdOdzO LP[BFlsdztizy S s tcOMEBEP] |
2023.

v OB dzd3yi® | Hte O d&zd yj M& Ow Ctlztf dzsls ¥ o)
(MsMisOo dzj dzs Qo Iststets AR)
skteO2 MC 5§ v IspjS Iskzted d
% %
¥, a3/ M f sdzi g tevd3d
<0,12 20 <0,12 4
0,120,15 7 0,12-0,15 2
0,150,18 7 0,150,18 2
0,180,7 6 0,180,7 2
0,7-2,7 51 0,7-2,7 40
2,7-3,8 9 2,7-5,0 40

O dzOdzdL HAWW jtej dzydOydd ldsyjdd?2
Bl jOIEPuedE s jtedLzjls MEstesmls: Isj yjsdedsdzy ¢
fjteg dgd h j dedw d sMOHC sdzOC s dzj dad W ts B dzt
Wsttd3dteso Odzd W GtWH SdzO® d3j dzv zOf! sk 0,
MSstesmis! ¥ ROLOCkjtedL 5o Odzmv -¢f el s §
GtGWH, GHJ HMAv fjijtejdBjhjddw Btsdzijj 50% s
Me stetsmis! Isj uj diderds Mnftisazls dvjj dglssdzte s H dzts & s -5 15
B/ [MsL HdY S8, Ybkgrhljs, 1bkySdds 2022

241" 9 SH'S G &O9 |

] twjLEzd sOlj] ftso jHjdzdz m dMMmdzj His9 Ock
SkeO2mMEts?2 Clsdzseodde MmMdztsy jdz daj SHAdStEESH



56
CO¢C Eklsojtey HOHE®R? , cPWHYH; 1 Elsoddseamsd?2,
Bristow, Litvinov, 2016, O Chaasmis: 8 G jlIsjtese j dzder n
Meydzj dgv s h dromMw  slsdztsy j ded 2 . | Bted L sdzls Odzr d
s 5 dz§ s fdz fisss Ok s?2 IsjCMsktes? lsdsyj ddv

sL jO@RE zZRBzdYIsdo dztsc s fsCtctso O, sBdzj S Ooh
GW%H Bdettsy B d dzdzets 6 5 | t©jdadz:dg@t) .y dzd ¢ s OW Is 5 dzh C
mMzsd Mistsmisd, ClcOdgz dztsdzj sted yj M< sz SRS

GdHOos dzd yj MEts2 Ctolzf desmisd, sdtf dydz© H dzw
tcmMdzser n foltsCtse M  Oo tsH ¢ tsow . &3dztta] fiyletxthis
Slsdztsy § ded W A GtoW H nOOSCIsjtedLizjls Bdzs i s C
fMddzn tetsdzdzs fesdMosHdoh jj GMOHS 5d20C B dzj c
Hdzv flssCse il fOoatsHEBOT di toj y d dBs d3.

[ 2O S O GCtWHIsts( Hndzdg” ) HodY j dadW H W s
Isj DL HdY C 59, {IS dMfpjemiss20Dpa@ts dL Mtso ts!
sB sk s tOL dzd ydets?2 Ctokzff desmisd. 1 O ©HJdz
tcOMmMMmisswdedj, w©WOQodesy JjJ Hdzdd (6 GMhdse O
fidtej BN jdedw ctovHUz ofgcte®ifite®g Odzfiztsfpf § ) dz
tcOL d3j tolz d GdHIOs dzd yj M¢ ts2 Ctlzi dzsmls d
dzj Mstols J tctso Odedz" 3 i ts GdHtOo dzd yj ¢ ts2 (
dzi HdW W j toj dzyd tots o OdadeH dizgd dgO I j. tc JSOzfsIsg. tcd | ©
COjeotstedd By Wy wWodvw jlsfmy S OLOC
Sftcj Hy dzWwE h OW WY Msslsdzsh j dzgdw d3d MS stesMmisd
tcOL Bj etso BBhZsBEtses. 1 O0Cdztsdz HJMisOdz! dats 2
zOo Mistej yz Isj yjdede otHdsects sk @ls! Isfg
ltod o' S22 MOtesMmisd Isjyjddwy, CSEHO ¢
sBdzs@BE s fHtodBdzdy Ojlsmw € MtejHdz B2 ©OL ¢
GdzOHC kY WOLEZ dOCsd ftedesddy 04w ¢ o
Edzj dz' h jded j O3 siYp g Misdo SH dztsc ts fslstsC O,
d3sj dz# " jdedd Stk dsMmisd B asdBE s, o tsL te O
o jdzd ydoe O h dj ZzOC dztsdz | § Hd MisOdz' dets?2 Yy



57

Isd q d ydz Hdzw cdzketsCdrn otSHdy » flstsCtse,
fJ i@ d&EOIls jMeOwatzdE so, 1 E§r hlje, 1 EYS dds,

LMilsOdzts o dzj dedz" | dzl gz § M Isidsdaliz Cjls 2 o @6 s dzts d3§
Cstetej dzwIsdg" » Blsdzsy jdzd?2 GtewWH HOBIS Mdaso
Wodzs oqfdzv yd-@dzisaias o d Odz? dz" = tsls dztsy [ dedszzdg®1o J ¢
tej ) ¢ uvelsy d ¢Sbtwkz. 1 ZOetsftedwisdz j ¢
fjtejAitcHd R LisdzOR Mmoydzj dzj dzedv csteds 7 H S
Bd Y esteds » Cs@sazyddOG U MECdd3d ftedL dzOs O
Slsdztsy j dzd 2 Mz@O Az § Isig®y j dzdzOW Mzsdmissmis!
sBdzs@Bsydesets RO jtcdOdzO s tOLBj O d o
HOdzdzr = Blsdzsy jdzdWvr HtosMmdzsjo ctwlkzetsL j todad
stcOdef stelsdtelzs M j 2 Mfshtse dsifsd Hoodselptt]
SBOL o Odzdd Blsdzsy jdzd?2 o oSHBISSCPHCHo o
e dh@sd3 twWOMR GSIH & j offdHo d.Is j dz! dztsls ts dzd
Sl Oddzzs ¢ Bt sdZzcedyud Mk Ctwodflstsh
ftojHh jMsoks h DdedtstetFdpte© d L jtodsets
sBMistswisjdz Msoats lstedyOjls d otsL ddtsy detsfiyls!
610 o3/ ) YslstsSj cozzeddas?2 400 d5 ddedyddt
 sLHdw C s, 1]HfSLhHday, ¢ 00,2 @ gYd dd,j 9202 2

s OC-dzd B fdzj HT -0 ¢ Gls a3l dzwiddztf o dzts 2
Gdf jJeBsdzdL qletso Odzdlzse B o9 BHBSo BKESISO dz2O 9
Yy 22 fipCltic ©2 MG 52 Cslsdzsoadazj Is slgimkzipipgsats Is. ¢
1 oL d & dzdzse tc GdABdSldsdzts f s M if & 2 & B PatisicOEzy, =2
Rdzdh jo d JHucd®.[R&€LB5dW Ctso d} tHtel.dzw @19 ;)
1 zySddd 2022

s tots d3j stsG ts, ftioddydf Odz dets o Oy dets | L
dzj Mso dsj Misd dssmls’  Md dan 615 dedzts ¢ 5 S IeCBROtRIZS
BOMMJ 2 dzj BstoW sMCEzdz flsktc o MdzPA § k& alzdf fzv 1O
BJoekhdnrcewsd Isjyjdzdwe. | J s OBk dwy jzIf
L dzgj tcedw o jlstcsar n o sdidg ' s CHsdy'S tsis fs @i ftlze J




fzdz? mMOyd tsdadz" J

Bl sMSkd sk

slsted yos h d2

oL RIS dets M is

58

i) Istietz? jodn |5 o sl jOiEd gt @ © iz i@ 1 s
dz0 i @iz§ w208 | tystisogrisde d ¥zO ¢
sBtcOL 59 Odad W toH]tfc

25} sSLHd"SCtso, lbkY§rhjo, 1kySdds, 2022
\\%,, v \¥) . ﬁ / » g" ." 7 ¢
R e \p f/ o, // Nea, M ,_ V. [,
S0 X b A e N Kypadickuli xpebem \ (1
D> Vugra W& v -

g\\

0,
%
&

‘ P> \
ﬁ g Sources: Esri, Airbus DS, USGS, NGA, NASA, CGIAR, N Robinson, NCEAS,
V4 MeSS""ey i 5 NLS0S, NMA Geodatastyrelsen, Rijkswaterstaat; GSA/ Geoland, FEMA,
o ‘L l 3 l/ Intermap. and the GIS! user community g
i e o

1likeOjSlsstedw
2019,2itcj dzd C Is

fots] maﬂs;tsdgm[ ﬂBtnh@rtwl.;g’ s
OB tc OL Fifdiedy SHOEER[fEO dz' dzte

ZOY s dzdzj dzde' B @RMETEE & L j o @ EaOH dpvw Ssds, j

2020, 47 {f s dzw

CW HSo SO tcusidfdg % @ gis jsis@ diffts

fejHf SkZOCO] st € Ols O Bahisrfudztal.fiR019 ¢

{ dMz2BEE 02 S OW

ArcGISOnlined GoogleEarth [ 1 2fr h jo, 2023]
1J UUBSHIso jte HOE Isw orf 9tsHT s " drctsdadzdia
Weteds tojdzt jJWO o YE2MEB2 d skttO2mMCts?
ZyomgSeohs?2 , 2005; Rdzdh jo d HE. ,

¢ slsdzso d (49 ffls @ § dzjszts | Bydsle

2015



59
Bohorquez, JimeneRuiz, Carling, 201P |j dzj L d ] -eutedzdesd BW tstc d3
Codtsecd daddissIls j cdZ3d ud MEdds MlstckzCskted tetso Odzd .
Msftetso sy HOdzs ! 5B tc O NS af O dad jtad® ¥ dgteladA 18 dztf e
CoBsdBstey df n thkzigds s sdg’ g dkilk L B o® &Gy g )
leycdad 2022

lismisOdzj yOBL I dgldalz™ Isd o dets?2 tcOo dzgd dzr M tojidzd

LiesLdsdedz” j| IsjteteOMmr to. v kw M offdipl jrd3ts

Bhasc stz S Oo datsfls! 5 tolzfdz® 1 teich) Stcietsdzf ¥ JS dsdsizt
OBtOL d sdzdz" BB Isj tetc OO R

{ Mz dzEE BB Y dRZOY YORsis dseda@? NCHX G sl

fcjHY AP Ea sk fHBokomeestal, 20190 j &z stcOdzL  Is dz" 3
M stefhls! ¥ fileMEfils @Ddzjdld) Os stk d



60
[/ rO0dzdL i3 W Btecdiddtotso Odzd™ g PZigOB &ty d dzd
f sSHftczH dZsGts SL §J 16O

3.1 [iltsHr tjltesMmi jCisdo dzts?2 53§ izdefOR ek tisH
sL j O

1 OcORBY ERfplitic O2 MC sets tsL jJtocdese s DO Mg
dej 65 Yt Hj dzV dzd §) s dzit) § EE@dR@dfE? UJ tej L dzj H
f s1 stsdzlz L OH OYyd IS tcjlstesmy j CIsdo dats 2 s
oLOddBsMo WL Odz" dz@d mts dzp iz alzdigtely' sdzse 5 d3j -~ Od
tcOL tolkzh jdd®MMdzOIstcd o O] dgsifis szl g®] [k Mls Odzts:
mMkh j Misg BdzjOorotBo 52 ff dzsls d dzr d ¢tdzdyj mlse jd
Mstsldige L iy dz2BC 5 dz2ZOH j y dzr d@F dMmMissyded € sd3
otHMtse s BOMMJ 22O wWodwe lsipw tOMmMf tetsfls tc O dz,
Isj tcte @M j.0  H dats, Ylsts or Msls O  Hzk ik jo Giffie | ) &4
Bl Gso 5@ adaflifp dzv o tsSH dzts 2 Ofddy osjtielswistom &
syjtejH! Hwdo Hdzwjllsde = BsteW sdijlsted yd MS d
Mmils Odzwoddhlde s dztsec d Yy MSdj 1 O@RcO6is @@ ffls d CCJOC
o SH ds®Re j ton dzs s d, Bl jJd&3 d dezd dzg®B BY] 69 € E
OB Mtsdzt Isdzlz.t losdgtsusieded § HOdzdzr =« ~ OtOCIsj ted f
ydWisBasHdjtdzj dz' j WO (A[SDtcORINEMBREs d3j ) ¢ 5ic da
f smistcts pgaRdzs@m dzts o | BO ISRTIy(" " Oz iilEiBls Cdfj Is to ts ¢
dmf sdz' L s9 Odzd j £3B id flziiz Is ks iz 3] tfiEuGardeGlutiags ) Isigl HDz dz!
Analyst | R f OC jAl@S 10.6 1, sftcd HJ dz¥v dzlpw dzOC O dzc
sB i g =HHV(Y,1).

v#jtedw OBtOL dBdzdzr » Isj teteOm dz0 M ddefsydgOe
z tcts o dzW 9 tSH' ) fJtdBH HJ GteOH OY(J ¢t O LogiacH
OpfMsdzs sdzr = o' Misls Misfj Hdzd n despytaizedz) &4 taij
o J dzd yiff Eatled ' jlrimfts o dzv e J OO § jtedsH Wsttddle
OBtcOL dsdzdets?] Mistk § j ged o to g g3V Lk tfasteizgjattg Xz § S0 j



61
wodw jlsfw WkdCydj2 sl mosldsh ey s ot sdl
COMY toj H Pezfntedzs sdzr & or Mislk O 50 1 kgL dz
EflsOdztse dls! o dsiHdgsdzjsdzdB) O dzE Geliz@r jts L f) 5 © b tizp bzt

fejHflsOodls! MmdjHkshdd SBLOL 5!

Yo B
YW 0

3

CHAEYM) T dL d3j dgj dad ] kZtotsodzv oBHMs?2 ftso ]
o toj d(dEf>- QW T Mk BBO fedlsstse b GerQi(teth ZidgBC
gmlssS s dL SL(HRRDY)IA dfs) tO©fitH OC o Olststed d
O OBftsdzs ISR o' Misls j

{ U odHdaplsts xQPn@e)d> Qitf) T ftesdMnHdIls  SHdz
(eeY()>0); xQin()= xQi(t) T Mis OB d dzd L Oy @X(t)=0) s Qim(Yiz< Qi(t) T
fdzd » § ded J (Mid)es By.0 dzv

RLMts s ls dats M)jdgimPpvdzty fipgD BZgPME dsHT o d MletL (
fJtodisH

BO 6 BO o0 Y ®zYOO (4)
[BSCEZHO dORtHdd Micj\azp Ll de@yjBdad ji:tctd &y
0 BO o0 (5)

rdzv  tejh jdzdw HOdzdzts? Sif @y @y dzed Is dzj B8 Q=25 AYC
Pioso dzv L | to deKty(Ste @oOdgtdyj 2tet@ dzd yj o ' dntss) tds
LO Cobtae®dMosf B Hj dzj dzd jr frf@sssh) ke tdaRly' dEts @
ftotso tsH dipzts ff s Rs h 1 & dzd o j zdtetso sydzr 7 ftots¥
Cfisd U MSdRs pdB S bBC 5, daj sSBRSH] &S 1 to
sy dgrktEBOte dzr 7 6 OM A E & Qin(tplitsts o3 ditcdytR® | ds s L
{OMEatH o tH & jdifws sk s O aff izl dsts i lslg j dstlsj teipjls
o dzOY detsflsd d Hick cfdeR Is¥ @& Is ttaysjadzd Is dr 9.
57 deOwv fipse dgOd3 dedz” § ¢ dzd BOsJud MS&dd d 6d
sjtctcdIlststed d .



62
32[ftejHjdzjdedj OBfMBdsldr 7 of sk OB

UjteicOmiz?2 figladc ©O2 M S 52 Ctsls dzts o d dzf fts
BsteW sdj stedyj MSdds ftodL dz0S Ods Hj dzv Isfypw  daC
ZC dztsdesds A(EA3dsj d'0j BjtejcO) d IsjteteOMm’
ZyomilsC 0n Mdz0 o Mo W L Odzts ) s ts g jozdsimk
LOadMmwh j2 Bls CtdzdyjMlse j dedzsets Mmissisdatsh j
BftcjHjdvjls ftoddydf dOod df j tcCQUEJdddzvds
fwesyd Mmtse .

s SN

R,

lidedo j e tetso sydz 2 1 e@&Wikl 026 leddol dff STzdasO (6 t
o Msls @Ol AB6 0. ) s ddzd, SOLOOBY Ak &Y k(
sjecOmn’ O OB fMdy Isd & & 15R4IIS7TAIRS, | HHPE KB4 j |
d5; 1 431828 &
{ OHztR6i R dzflstolz dBj dzls Oz dzr j dzd o j dzd te s sy dz'
OCChdb v Isdo desets tjd j WO dz® MS dzsdzOf ¢
1 OdzlsT 8 Odz d ¢ter HY Ods, ( fpzdsOefipE | Qifis SOmIdpxgat
Y kEfrhje], 2020



63
[dv  difmdzj Hse Odzd v L OFC s dats d3fi Is dats i) & 5 2 dz'te
OB tOL dtsdzdz’ n Emisky 5o d depsdedz di345Ygeds®dEHdz dalzd
dmMf sdz! L s Odedd di3 Y Isdud MEXBe2s  dpdpQfrpdCtedO  dad
COMY sy j d2 dz® dzj otsds Bk skteO2 MC B2

d bt HY Odg, G WzfO ¢ ¢ @ ez @ d5 f dg dz' 2 s j totc ©
BetoW sdzscdujMSd or Oy jdz dzOdetsdzjj S tdzlsts
ftoctso sH d dzts iy ) HOf OL sdzORi11 8B8Mts di Istfias »

fjtej mMjCOCKdiFls ¢ tetsfisd tc Odadte d ifh)ts(SIW e flairtslzy j (dac
l sLHdvC9, 1ll2frhje, 2020

I YE2MCB2 Cokdkseodd sldshdlsjd d- j
OCSb sz sdodzr 7 Wisteds StejH,jdjdr 6 tojLt
Mded 3C s Mjtco dMsdBingGo wglOdisBaTr tHh h dW tcd tets o

M o-1 ©tf OH dz®2 Y RQE 52 Clsdztse d dz" ) i tcj |
ftso jtorn des-RIBAQ 1l & Oztsy jdzad j 1)
RfMMdzj Hiso Odzd j Mo tctso 5 H Odzts iy 30 tc

2O tcOo dzj dzdzr 3 dz©@ o' Btstc dzOdB ts5dzj | ftejH
OCCbkdBBzdv Isd o dzs?2 st W ts ) SYlAaly HYjlsdizjtatzd W o Hp 1 o}
ftedL &zZ0OSC B9 HEW Ctdzdyj Mse j dds?2 tyj dtd
fs SomMidyd MEdds Mmdd B3¢ O3 d Istsi 6caa@iog y.
BOMh sOB S0 .

1 tjLEd sOOdR dMidzj Hse Odzdv EMlsOdatso
OB tc Oz &z Bz dzv Isd o dzOW s j teteOMOJ o d Lt A &
ddzmistcz d3j dzlsOdz! detse 5 dzdo jJ dzdtetso OdzedWw dzO ME «
OBftsdzé sdz" o A48@BI 3l 53fli 2@ 0 sfdgsoj HJH
CemMidud MEde MddBSse d L SMYEAYUY D dllzsE dz
HdOf OL tsdzj OB fts 24 &PrtgoH dgislsts 1,8 21824 r h j o,

] Bod "ddfmbej fkeddSoyd?2 ©Mngtdsd2ins
SL jtodzsets B OMMj 2 dz0 tsVig=H2 10 Isdyw  CaEEs  tsdijc
M dgdzj dzd 2 RBOSMd BOd dzts2 OB fytsdze Is dzs[R € ophr jfpt
1 stetsH O9 € Herget2008.1[;H dzOCtisOBasIsOr  HHiIBE 182 |p . ¥



64
BOC Md BOd dzOY o' MO &Of tsdzdzj dzd ™ 5L j 6O
{ k& f)Odzts gt Gz i@ dats bi,2 225000 85, 4 b Is o ¢ dzdsonfipiCarseotdi Cld.
12400 BPBsHEDSito0 RrR. u. d) & OdUOa,j o OC
2000712150 o3jlstetse .

88°32'30"E 88°32'35"E

50°4'50"N

1 | 1 1 1 |30 A © o socaus'N

T T
88°32'30"E 88°32'35"E

1 O H O dzdzts dzOBWOKHIOE j% tOC dsj dzls’ BSdzjj 15 C
OBMd: sdts?2 o Mslkss2 &k 2120 &

{ k2L &ZdSlsT OBtkOL dBdeder & bkilskyfse dzO
YE2MS 52 Citdsatsipdoidg’ [ 4y OcOdalsjt6j S d 4 jCtse
[t s @nN&Mmis 0o dzj dist O dg'sQetises) g™ h jo,

I Hj2Mise d P e&hdtgBizg dzr 2 Lo j Mahe 2t100jO0ts
15 HijhgdWesesyds &8 ftedL dzOS Ods GalsGle ESris i d3tof
CjLbd O] fodjorn &OLhwklsd & dhhdHs
EilsOdzso dzj dzdzr o5 5 ¢ jdzj L dmlz dzOdsd das Idatztsis e
OBMtds sdrr & 92 Mk 0k, 2d@8ds HOj &' j dz® ¢
YE2MC 82 Cobdseddy o kwsydhj 27,1 Odz0 dzldns



65
biesydh O v dsu®sj Isqj g SHiszedn &kj MsO8 € s dzts ¢
9" HJj oy Odalp' fifs dftds dgts?2 o' fMslsj H j dzgzH d to s 9 O dzdz
g kZyjlstsdda HOdzdz A fshigigsdw Isj dz doistetisd B8
EilsOdzso dzj dets-s b y®BMY 5§ GfreBatets ] L js
Fteso dzgj dzOf sdzdzj dzgdv Hts Bl PH2 1 DO dlzls

ddzj dzts B j dFf dedis H 3O S7ipd3d30 dz! dzlz G dfz B8 | iatizV G
legrhjoe]l, 2020

4177

’ X
o
CeBepo-Qyncxmﬁoag%eeSer - o
— ; | .3505 @
B & £
e <
5 & >
40) o
% 3936 7 X 4 ®
rny6uHa, M Y 4 ®
& o m
-
3345
abc. BbicoTa, M .
- BbiWwe 3500 xpebeT Cannorem
- Huxe 900 0 10 20 40 km
L ]

lidzj HEo OW bkdz stcOo' MBS 5O BtcdzOV 1 dzisls d dzO

SLjt0 [} 5L H dsS tsazy O] 4 tde jf HAYbHs®:j HY s ZO ¢ C

CteOdzd Y0 dzj Hsots?2 § dzslksddyr dz0 L OF di'oyjdels iz
d df OBMmtdlsd j of kT

{ qAHZE®i { j C & dzf Isvictz X fpSiitis O 2 4] 8 o dsts ff todzts tds d

BOSC Md BOd dzts Bt (s ) tizfi) Is @ tizfs datlzj Gz B Stots o dz
BOlted y' SRIMM s

1 OCcdes 3] wdzsflsd ©OMY e Hj dzj ded ¥ 5 ls-dats
OCC LR s etedDBOY S ©OMY o] Hj dzj dad i) i1 kodz®
Do LOsdmddBsmisd ©lk V§HsicEdshlsd B ks



66
fsHO jted Qo h 1 fw o 5 dzdBD W2 3z d2Ols desddzty Is dzdzt
TOEOCkjtedLijlk slyjlsddets o Oy j dedz .
MjLodd & Itjdiod. !} dCdsjssaEnds 6z d &L
fsdedy j ded v B dF [HRtcusiodry R@so, 11Jzgfrhje, 202

010 20 -
(4]
£9 18 &
_ ot
® 8 16
—_ 7 14 -
_ I
B 6 12 @
(0]
‘85 10_5)
=
0 4 g
- -
£ 3 6 °
w —s
-§2 I 4
%)

B 1171 :
0 0
M MNMNAOUL O A NOOODOO A MSTETMNMOOOMOL OMMOWOSNNSNOOOWAH
M AN NATAON OO AOOONLLNOOLULMAONS NODOSNOMOLLL M
A A A OO OO OOOODOOOOOOOOODOMMWWMOVMIOMNMMNMNMNOVOOOCOOL LW O
a NN AN AN AN AN dNANAN A A A A A A A A A A A A A A A A A A A A A A A A
dbBMsdE sdz | o' MslsOC OB dgOdisdaitz - bktotse dzj 2,

. ] —_2

t dqiz@YT ) OC sdzsdzd odzsMmisd twOMY ted H j dBY(lzd W
OBtcOL P ddztsz dzv Isdo dzf = EMmMiskzf s AV Yd) (82 ),
LOodMmd dBsMmisd ©ls OBffisHdsds@ERHINEO b) & dzs O

P sLHdvCe, 1ll2frhje, 2020

[ Ud 9 dH dzts, yls ts ts Is dzts &Ydf)ls  eztc e s do M KI5
Mtslse j sMmise & jns M ldaddghddddigjc s ) dzts w 9 tSHT d
(1 ted dztsy J dzdrd © dgdats § sBMlstswisj dz' Mlsets Lo
syj dzl 2z Mssts H 'd3Oam (7 dzts j

a wWzZw |, (6)

CGHY, I OBMtsdzt sdzOw o MO Isj etcOMmr d,
ZOyoOdz' dzr 2 Yoo sH sfm@j Hizes h 2. lted dLej
dL d3 dz ded W fzsf ©a fJtorm detsfyls d OCoOlststed














































































































































































