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Practical Study of In-Service Teacher Training Combined with Lectures and 

Geological Field Observations, Based on the Experience of 
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Takenori YOSHIKAWA, Takeshi KOZAI. Mamoru MURAT A 
and Tatsuya FUJIOKA 

Abstract: Our questionnaire for junior high school science teachers in Takamatsu revealed 

that 85% of the teachers could not perform basic geological field observations. despite the 

course of study for science in junior high school. On the basis of their deficit knowledge, and 

the requirement for them to be able to undertake basic observations. a workshop for the 

teachers was arranged. This in-service training, combined with lectures and field observa­

tions. helped the teachers to better understand the geological features of Kagawa Prefecture, 

and to develop and undertake their own geological field observations. 
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IIC~i"J.>~W•~~~~t•1~;•50)if11.J/f~~­
~~~~-c~~L~ (a~.~~. ill!.W~~-~O) 
~mt~ft(l)~:m1issuc.~ t'O)ill!.J/f~ftt.:it~~ <. 
~~ J:-fO)~t-J-~ftt#lt1JDit:.. M!:M~fttJU~I: 
L-f:.O)l;t, ilil~~~ft!R~O)G'.JEJ: ~ b , ifl1.5cO)if11.J( 
O)~mi:j!'11:m:t.r. t flv\f:.t:.'O~~J.,. 

'it:. , ftt.tft(l)tJtial;t, .Qtjc r*ifl1.0)ijlt~,n:-t;il:r£ 
1tJ O)t.i; \,l(/)--::,~~-?> r ill!.•(t-J~Q . u1;1::fl 

*~llillU c,t*~~IIUO)~~l:-ft Lt.: tJ !1:B L.t.:. tJ L-



"( "' J.i t "' "? Ji 15" ~ ~ ;t 75" ~ * "? J (::Sc$f-l-~11fi', 
2008) .: t 1:-? ~iJ{J.i :lt!!JCO):lt!!~A9~tf ~ff- LJ: (* 

3). 

~ 2 $Ii. ~- (1979) ~ b t 1:11:/£ Lt.:~ 1 ~ ffl 
1,, , -c . q=i~~~M~t Lt.:~~~~~Lt.: . .:0)1~~ 
,i. ~ 3 ;v,-- v (f-11.soo :E~lllJO)ilfllJtw~1:?t::ffi 
TJ.iffia~W) O)~-~~l~7 ✓~~1~~~0)­

~0)flJ~fUii1\ ~ 4 7-. -r- V (f-11.300 75~1!1JO)a 
-~-~~~~~~ttTJ.imihi~W) O)~~~~l~ 
7 7 0)¥~ t •'O)~~O)M~1t:fii1\ ~ 5 7-. 7- :;· (f-J 
200 :E ~ 1llI J.-.:Ui 0) iii P pg• 0) *liE ~ t · 1: 5t ;ffi T ~ .=: :1: 
~W) 0)-ill~~l~~?? ✓ ~?O)·~~O)~~O) 
fJJ~1t:fiil{P-fl:tlT J.i.: t ii' e:,. ~ttw:lt!!-z'•~ ~ mihiw 
~ i,{ f-J 7.500 :E ~ wJ Ii. --C-~ -::i t.: .: t . -f L -C, f-J 
1,300 75~wrl::w Jll !Jll.laJillO)~ "'~~T1cLl.JitifJJi1{~ 
/vi:~~ . ~tt·T~J.iiffipp;J.i,{f-.j 200 75~wJJ.,J~ 

( 5 )-97 

O)~WH:iijrl:10)3€J!T J.i ~~T~ -::it.:.: t ~~vH:1fE 
ilW ~ -tt J.i pg~ T ~ J.i . 

(3) ~1JO:i-O)/P&;t! 
~1J□~O)~~- (}J1-)(0) ii titt) Ii, ,fO)pg~;ij, C:, 

?;kO)Ji.-? I: 7' Jv-1:::' ✓ 7'T ~ t.: . 
CD It.: < ~ Iv 0) ffi L " , 111¥& ilq.!J, e:, tt i L t.: J -? 

1 ~~ili: < O):lt!!'l( 1:-::) "' -C fr:< ~Ml~AIT ~-::it.:.: 
t ;ij{JfGi'il' L'-''J ~ t ' . :lt!?.5c0):lt!!'.i(l:-?1,,,-c0)~ 
~~JE.1:~TJ.ipg~ 

@ 1~iTT--b~ ~~T~-::i~:lt!!·O)~MT 
Lt.:J ~ 1~i ~:lt!!~l:ffL< ~il'-::if.:O)T, t 
1."b~~I:~~ i Lt.:J ~t', lJ.WfL-?T'-''ffl* 
T~ -::i t.: t '-''"?pg~ 

@ 1:lt!!JCO)~;j<.f;ij,~'/.){-::,"(1,,, < pg~~O)T, -n'lv 
li'-::i -C-f- °" v ✓ V L -C JJ..f_:1,,, t ,I!!, -::i t.:J 1~-ttli 
~:irrl: ~ #Ii~ J.i Iii'~ O)"("~~~J;.-? lt-C~-"Z 

N 

1!111111.11111!1 ® 

- M 5 .7-7-,s; [ilt±Ht:O] -J-rj-;,:., ~'JO)llm, = •;nr-:.-.L..::t.J :,,-s;::t.J0)1fJ 

ll!!!1t!:'.l!UCWI ~ 4 ?-7-,s; CiltfHt:ol 7 rj.1(:,-:J-J-tJ. cO)• 
M3.7-7-,s; [ilt±Ht:O] 7:.--=E-J--11--. -1 .l-1!"5.L..?-, -;trj.L..fi-1 

M 2 ?-7-,s; j::::::_::::::.:j ;fi ~ I -fO)-ft!!O)R~kl! :<·:·:-:·:·:·::-:·::: (-itll:M 5 AT-:;~~t;) . l'.:E.a.:.K 
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-z- J;.t.:1.-, c .~, "? J ~ c\ 4-ffO)~~r.ttv,O)~~ 
;o'i:~ t:; ttl.i p;JW 

© rw1111.1'i::1t1t~mm-rt.1J~. %.6.lt~n-z-1.-,1.i.:c 
;o'i:t,;o,-::, t.:J 17· 1f-~77 ~*:it!t0)~1U::ltlt:n; 
O):itlt~~;~1;n1.i.:ctr.t~-z-~;~n~J 
~ c•. :itlt:n;O)~i(;o'i:*:it!tO)~IIJO)lJ!Ml:15,lfl -e ~ 
1.>~~t~t.: c "'"? P-J$ 

® 14-B O)~~tf181,,,-z-, ffi;)jlJiff~ c'ltlrJtA91: 
1±ffl-::, -r "' t.: •m ;o'i:"".) ~ 1.1{ 9 t t -::, -rmM-r ~ 
t.:J ~ r~;;.-f;o'i:~Jitt ~ n . .::. .i - a ✓ 1.1t 2.000 
,oo < ; "' "".) ~ilt -::, t.:J ~ c'. .: n t -e;tr L -z-1.-,t.: 
"1f Jt89 ~:itltft<i.>:ltlt'l 1:M-t 1.i ~~;o'i:14(fl- L tlJ!M 
;o{~ i-::, t.: c v' "? p;JW 

2.3 !H'1·1Hl;f;tllifiliffii-::5 < •J (ffll: II) t -t (7)~ 

~ 

(I) ti. s 1,, t l.ta 
USI<i.>aa~. USIO)·~-~A~atMa 

1:. 1rr1-n~1:M-t 1.i m~n t c·O)ttffi'.1f L -z-1.-, 1.i 1.P 
trew-t 1.i t.:~<i.>ffrl-tt~~:hmat®-:S < 9 <r1oJ1t n) 
'a:'fi-::,t.: (~l) . .:n1:J: 9, ff;,-f.Q~l:~-tl.i~ 
~*•<i.>g~~ffl~~~i!EWL. -tttiM-JUS 
1:~tf-::> It 1.,.: c ;ot-e ~ 1.i c ~it.:. 

(2) ~;« II (T)r;ig 

~1t II Ii, (a) .: tt i "t"O)ff;,-f.lllfi<i.>g~0)1f~. 
(b) ffri-U~ a-~iiffi L,t.:1.-,Hfi:ltlt c (c) -fO)R/JjllO)j& 
--~. (d) -t.:. -e~ttl:Ufi~-ttt.:1.-,p;i$, (e) ff 

C N=68 A. ) 
10.A. 
58.A. 

® ~-~1::tJ•:>"tl.'-l>fJ' C N=68 A. ) 
gii)'. 21 A. 
B.JJit!!l.tatJ,tt, "CL \-l,;fJ< 

·-~3-tJtf-Ht 33 A. 
A~f.1.-U.llil!!tJ<:Slt't"L ,~1,' 14 A. 

@ fflb' i:,ftllit!l*"t!O>~il.:JeJi C N=54 A. ) 
~ U-\'->l!IP 5 A. 
iiJft (21 A) ,<A~.!:O>~ilU 16 A. 
~ U-\'->l!IP 18.A. 
::f~ (33 A.) ,<A~.!:O>~ilM 15 A. 

@ all!tO>ttU•l::it!l•A T-~1::tlt.'? < 
~<~-l>1J' C N=68 A. ) 

i>I 10.A. 
~1,, ~A. 

ri-tt• a-iffi L -C ~ttl:fliJ 'a:'~i t.:1.-,;o, tic~Jfl~Jh: i 
c~l.if'i:~1."~1.i (~l) . .:O)at@-:S( 91±. fJll:l 
Ma•O)ff;,-f.tt•~~-t1.,~~~;,-f.O)~--~i~< 
~~. ~~~000)~*· ~iffiO)~. *~tt~~O);,-f.~ 
-~1.1'i:M#c~ nt.: c ~5E Lt.:~Ht-17) t c 1-"~:hm Lt.:. 
~11:IIO)E~P-JWO)-Jt. ff;,-f.Q.O)g~0)1f•~ 
;,-i.~~~E~-e~l.i~~. M*a-ic~1.>~~~9-
•;1.1<P-JWt: J: 9 7· Jv- l::'. ✓ 7" Lt.:. it.:. -fO)Uiffii 
1.1'i:1r;,-i.n•~:hm11Jfi~~ t 0)1,}' c· "? ;,;,1±. r Jl.-tt.A9t:ttt 
•:1t1t1.1tfr1.1'n '"Cv' 1.i ;,;,J 1 -f O)Qfi:ltlt"t"~IIH: -c: ~ 1.> 

UfiP-J$~&•-t-'(~ if-1 ✓ I- 1.1tJl.-tt.A9t:ff-~ n -ci.,, 
1.,;,;,J ~ ~a--•;;ot~Jit L!J!Ultlr Lt.:. 

(3) gJUi II (7)~~ 

~11:Ma• 68 AqJ, r~~l:M L -Cffri-tt•tfi-::i 
t.:R~1.1t~1.,-J Ii 10 A -e. ~,tt.17)~ 15%1."~-::i 
t.: . .: n; a--a-~. 1ffri-ttfi1.1t~nf!i11J~ c ~ .:t; n 
1.i ~t@1.1tic~"t" ~ t.:•J Ii 21 A 1-"~-::, t.: (~ 4 
CD. ®). .: tt~;,-f.li. 1ffri-tt•1.1t~nf!i"t" ~ ~ v' c: flJ 
111r-e~1.i•J (47A) -e. rn•:1t1t1±ic~-c:~t.:1.1i. 
tt~P-J~~O)ic~1.1tiG+~-e~-::, t.:• J 1.1t 33 A. r Jl. 
-tt.A9 t:t tt•jfu1.1tic~ -e ~ ~ ;,;, -::, t.:• J 1.1ti4 A -c: if>-::i 
t.: (~4®). tt.:. 1ffri-ttfi1.11~M!i11J~t~it:>n 
1.>Jt@1.1t!c~-e~t.:•J (21A) O)qJ-C:, mJ,ii"t,?,iti 
~tt1.1,;r{7' ~ c•-ef$11J L~IHtli~; ~v' 1it:nu.> 
lJlfij&J 'a:'*lft.:.ilt 16 A, 11Jl~O)P-J$·il~+~ 
"'t' ~-::, t.:1.1tA,,tt.A9 ~ Qfijtglifc~"'t' ~ t.:• J (33 A) 

<&1ti: m 1:~• ~ nt.:r-i~ 
® lmtl·"t!~-1::ft•~ttt::L '!1q@ 

C N=68 A. *ta}.. · U(§]iUW > 
!i!t:S~t:SO>H 40 A. 
Ua>a~~n 15.A. 
UO>tl~ · lill · :fa~ 7 A. it!I~- 4A. 

@ M11•1!~•1=•~t.:I. \~-
( N=68 A. *ta},, , U(§]~l) LJ ) 

it!!;&O)~O)~Jiltiilff 41.A. 
~:S~t:eiO>H 10 A. 
U0>at.i:LJn~11tt 1 A. 
UB.IIO>ni1i s A 
ffl(ltj • -(ltjtJJt;fJ( LJ 6 A, 



133° E 134° 

0 

( 7 )-99 

33° 
100km 

~ 2 fH'i-lUHiJf~~ (@f~~ II) <7>M~it!z 

<7> qJ "t-. iYr !,ii T J.i q:i ~~ ii' t:, F\'.7- f.t t '"t-f$ '11 L f.t It ;/1, 

l!f.t i:, f.tv \ 1J!7J(7)8~:lt!1.J i~lft.:;g-1;t 15 A "t­

'&J-:>t.: (~4®) . ~ ;1:. 8~:lt!1.JsJ:ill<7>:ltl!'.i(~~I: 

-:Jv\-C, m:1VJ(1)iiJf~ I "t-m~ Lt.:~ l~~ 5 (7) 1:lt!!.'l 

AT-~~-U~<~~#'&J-:>~;g-J~. ~Aq:iW 

A "t- '&J-:> t.: (~ 4 ©). 

U~:lt!1."t-~{tl:U~~-1i-t.:1t\P-J~li. :lt!!./i i-:J < J.i 
1E:fi~1t:fi(7)~ffi:J -!Jr 68 Aq:i 40 At ff itt1t\-r$­

<. mv\-r 1:lt!1./i(1)ffi:f.t~1YJ (15A). 1:lt!!.fi(l) Afl~ 
-t>mr/1. ~-~J (7 A) -/J{~1,\t.: (~4®). it.:. 

fH1-B~i:ii L -r~{t1:fxx.t.:1t\P-J~li. 1:lt!!.7f;(7)* 
:lt!!,(7)~,1£:if!ftJ -/Jr68 Aq:i 41 Acffit!1t\"($, <. ;We 

"\ -r IE :fi -t>1t:fi (7)~-J (10 A). 1 :lt!!.Ji (7) .m: f.t ~ 1J 
(7):mJIIJttJ (7 A). 1:lt!!./ifl~(7):1J$J (6 A). 1~1IO 
l't-J·ll;jOOl't-Jf.t/t-/Jr~J (6A) t!.-:>t.: (~4@) . 

2.4 !Hf.Ul'UH~ (.jiff~ II) t. Ju,,~nm:w (~:i!i: 

III) O)~~ 

(I) nG\.'C~-t• 
20081f: 8 }=] 3 B 1:1f~l:8:/Ja Lt.:$i~mp;J(7)q:i~ 

~3JU:}fxfl 19 Ai M~ t L. ff;i.lll~~{1~ (~{1i II) 

i •• Lt.: (~ 1). iilf~~ II (7)~:1Ja;g-1;t~jt Wf~~ I i 
~~L-r~~. -~;g-q:i, ~§ll"t-·M!i~Rf.ttt@ 

#~1£1:'~f.t~-:> ~;g-~8A"t- '&J -:>~ . ~-~. ·• 
(7)- A (sJII) -IJ{'Jlh~t.:. 

luf~~IIli. ~§ II (~4) (7)M*iif i .:t. ff;i.fl 

~(7)-M!ii/r~ftf.t8:1Ja;g-i~5:E L. 1:lt!!.7f;(7)*:lt!!,(7)~ 

1£:ii!ftJ i~~~~M~~J.i~~~~~f.t:lt!!./i(7)~• 
1f:~~~~ffl~(7)·5:E~~bJ.i~*l't-Jf.t~~-t>ttft(7) 
W{ti .1:f.t Qt:, v\ t Lt.:. i t.:, luf~~ I 1:'W{f Lt.:~ 

ir&i8~:lt!!.(7)A,,f;t;:l't-Jf.t$!fm · ;5!~ t MU-:Jlt J.i.:: t 
1:', ~;/Ja;g- El ~i)tlQ~:lt!!. (7) :It!!.~ (t-J~- i ~-(t-J f,t A 

-r -Jv~(7) q=i1:'.ffi.ll;1:'~ J.i l 71: Lt.:. ~ ;1:. ~lli: 

f.tff;i-8~:lt!!.i~ ~ f.t1,\~:1Ja;g-1:t-t L. ff;i.8~(7)f~ 
fili:lt!!.~~1:{~}L~p;J~I: ~\,\"( t ~!l!;/1,t.:. 

luf~ 11 (7)J£*1i. luf~~ n (7)m:i11:1ou1u: l J.i ~ 
§ (W,J§ill) "t''~~Lt.: (~ l ). 

(2) IHU~ I~ III f ~~ ~ t.:.1183 
luf~Il"t-li, ~ 3 AT-"1/ (f[J~Jiff) 1:8~:lt!!. 

i~~ Lt.: (~ 2) . f□ ~liffli, fPt~l't-Jf,tjlt)J!: l 

~ ~1£ ~ :nt.:ttul~l:~ffH..t.::lt!!./i1:', -f (7)Ef§il, ~ 
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I.HJ±!!! Il 

U~±t!! I 

~ 3 ~ 3-'- -r-~ 1.: iiJt.: J.>W:lillillMUi~O)~;t~ t U.~it!! I ~III O):W.%: ~ ttJ.> fitm 
-1±1P:9ct~:iUJilO)ftt-0)1fioJi-ff--t. wmHitP (1993) i-&~. 

i=Jll ~ "t.-li~tk:l~IH: .:E$ffi I: ~7t~ tL-o (mJllliiP, 
1979). i-(J) "? -t:,~tk:lffl£@:$/alill.cl -C, ffi:Jillilf 
(l)£ft"t.-~-offi*~~Eli(~2-'--r-:J) 0)5t$, 
-t 1.., -c. ®~.lllf~tk:lffl c (J)::fJHrim#i/i i-'1:>J:fit 
'1:>MJilt•. ~mJilt/l(l)it!!/1'1:>~fta-. m~flOQ)~ffe 

I! t 
(J) tJ th "t.-IHt "t.- ~ -o i= Jll !Jil i A, (J) "? 111T ± u-Jll JaJ ill ( U 
~it!!L 002)(aJllli1.I', 2011). J:$;fflc l-C. -7-
~-7' 1 r ffl(J)iYEifilEKJlilflll~~ ~ -off-6',~PJr,m 
JaJill. <&~it!! u 00 2) (J!#. 2001). ffi*~ti1u•1tc 

Olt t: 
llJ:Jil,Wlf~Uiffl(J)ijijl!llf/. ~--8-ffiiiltlHft' ~ 1-> 5 I EBIIIT 
JaJill. (ftfiit!! III. 00 2) (~Jk. 1979) '1:> 3 -JJ in(J)Uffl 
it!! ~ ~JE L, t:. . 

~; ,:a~it!! I "t.-1±, :b ::\'-ft:fi\trjUI (aJIHiil>, 
2011) (J) lllffl ii• ; . f t:fi a- ffl "' t:.J1Ulffl:tJUfE~ '1:> n~ 
#ffl~l'~o. -tL-c. &fflit!!Icakftm•-r:~~ 
km -IUtt:.IJlfA;& ID~ .lttti" o.: c 1:, ~ 3 :J. j-­

:J (ffl;ljl./llf) (J)~flO(fjf/.~i)t~t,t~Jf;"t.-~J.>. 
i~. &fAit!!Il~~~®-·lf.:E~ffl(l)@·~­

lifl Ii. q:i ~-:iikft '1:> ti:~-f tt.ill/J 1: .t ~ tllirfJ 1: ~ 
t, t:.~.ff~(J). J1(11tJj;l-ffiiil• '=> ffitlH: Jtilil•-::, -C ~~Lt:. 
?ftJiltilifJvlt~lltll'~o (ffiillHlil>, 1993; Tanaka. 
1993). .:. ti; Ii, ®•.Wlf a-tlJilti" 1->±~f.i:~:fflQ) 
---::>-e. a1'1L1J!l(l)fl~(J):ltki1.~am L -c1.-\:6. :.'1:> 

W:Jillilf:E.$ffl~m.lit-t--ov.P•r1e•Kli cffl~liff~t 
~ffl'1:>!gffl(J):ii1t•~-t'1:>5t$~f/. c''1:>JJM1i, :11!!5c(7) 
~t,t ~ lnl ~T -o tl.¢.i: c f/. 1->. 
~ s, lllfflit!! I~m '1:>ftfflli. ffl•iWlf~tttfflJUI 

~'1:>~-U.fl a- JJM L~i"v•Uffl:ltk It,,'=> At- r L 
t:.. Uffl:llk m li-f-itJJ~-et.,:1,, c IJlfit,t~ ~ f/.v•t:. 
~. -ttt.~a~. ~8(1)-f-itJJ~~~,g-b~-CU•~ 
II. ill '1:>.ffi~-r:&JJ Lt:.. 

(3) ffl. II (l)p;Jff 

iilf~ II~ 8 l;t, i-f. Uffli& I 1:Ji < i ~'1:>,~J.. 
Q)i:fl~. ffl:JiUiflf'1:>~Jilt~ftc~Jilt~tta-iiJftJI 1:~ 
-::1~¥j'.iiff Lt:.. ~ '=>1:ffiillHiil• (1993) '1:>ffi;l).Tlff 
mffttQ)•:toot Jff 1,,-c. UJJitll 1~m '1:>~~"t' ~,., 
mfftl,(J)~ijijt~i~(OO~. ~ti~. ~~-•t 
1->3-JJm'1:>Ufi:llka-~3AT-~(J)-~tt,-Ct~ 
i. g~~t.i:i&~Q)~~~t~-L~1i"t', ~~~ 
ftQ)Uffl:1&'1:>mllffl:li(J) 1 ;. - ~1t a-001-> t:.t> "t'i> 
J.,. 

1) IIIUi!! I "(J(l)ftS 
lllffl:llk I (00 2, 4) i?'li, ®·JllfQ)~§QJif~~ 

fi1u~liQ)IUlf (&fiitki1. I-1) 1:Mii ~. if)l-$-iiiil 
J: c ~IJ"t" ~ :6®-•W~Ji;~ (Mfi:llk~ I-2) 7)• &, 
J: fit.~= Jti) ~,? --ca1u~ ~Ui L. t.: (IHf :Ilk~ I-3, 4> · 



~ 4 ~~:I& I (~Jll~11fl~ftffl3 i A,(7) "? IBJi:piffi) (7):1&$89~11 
a .fl] ;!il /I ~ (7) ~§I: if> t.: 1-> ffi *1E ~ :sffi 
b W;!illi~~JgJ'!H:51-;i'fi"T 1-> 1'€~:s:W~M!lm (.7-. 'T- Jvli 20 cm) 

CD 1'€~:s1.1t~tET J.>:!!IU:k1'€/$1:s:iO.P:s 
@ Ii~ (7) if> 1-> 1E ~ :s W i.P:s 

( 9 )-101 

ffiil<1'€~:sffi t (7)~~-@-ffiili, ~ 30 m ~tjy (~Jl;1'i1lrn) 1:.1) ~ . ,$:lt~.ff"t''lilit~-z" ~ ;j:1,,_ 
C fJ;:si:p (:* l; ;/1..,o /!J- ~ ~ 1 m (7) 7J .:lf-{t::fi*•fi 

:/J .:lf-1tn*•JITJg;i'fifli. /l~mH:-'¥fi-z'•if> J.>. 
d :/J.:lf-1tn*•li(l)JlE;j;/( (.:J..'T-Jvli20cm) 

i&'.~i:lffl i nt.:filS5t-1.1r!:1:.,\i!.~~ ~~T ffl!::l&tt-JJ .:lf-1t:fi (l)i_l.lm. 
e ~~tflsL(l)~ L 1,,,iJe'.fOJ;:s/i(l)~jffi (7)~-=f- (.7-. 'T- Jvli 10 cm) 

i&'.~ i:lffl int.: '81151-liffi fl:i ~ ~ T 1-> ff ~~m. 
f !!1-~~ 1,000m (1)7Je:s/l(l)a/±l$(1)-$ 

i-f. lll~:l!!z#.:I-1 (~4a) -z", :?E~:'g~~~L. 
Jv - ~ "t.'i1!#1 (7)~:k!IH·tt~ L.J.:. <X 1:. lll~:l!!z,~ I-2 
"t.', :?E~:'g-#fttET~W;J;l((J):{E~:'g-~:'g(~~ 

CD) ~~~ L. W!~:l!!z I-2 (7):'g::fil:::fi~-?~::fiiJt"2ii 
n~il\ ~ffl:iJ{ti t A, c'"2it nf.i:1,,%fH:f~;t. ~j! 

-z"Wl~ Lt.:. ;:(J)ff. W!~:l&AO-2 (7):'g::fili, -Jt:?E 



• 

102-(10) 

~ 5 lUUI! II (ffi.e,w.-~~r,rn~ir,IBJ±~iBiili) Q):ill!~~~w 
a lfJ;EiJeE KR§ 
b i.PEl::JU:>ttJ.>~ftR§:IJ (.7-7- Jldi 20 cm) 
c u~:lll!iu1-2 Q)J'U.Rt. +C7)5tltiJnltiJ1::a;;i;it.e, 

D"t"lffl l :ttt.:$~-nrk0 1 km ~:ttt.:~.e,. 
d ;it1',Q:lW;:k~~ 

Jtl!,i Q)ffl~,nr C C -~T J.>. 

iffii:5-nr1t{t ~ tLt.:f&, iAJJII Q)f'J:ffl ~ c•"t"jtff Lt.: t q:, 

-e (aJlllit>, 2011), -fQ)~. Jlft1:~1,,,3f!l-l,)tjll 
~891:~-n•tLt.:~*"t" ~ J.> c ~llJJ Lt.:. .:. Cl) r-J~li, 
~~Q)~:JJD;fi-1:M Lil~Jf-t.11iii"' t ~-~"t" ~ 1.> '/Jf, 
83~~-9t•2~~-9(7)~•tre•-r1.>~ao~ 
£·~ t.: t tiJ ltff l.J.:. 

U IU!u.!U-3 ( ~ 4c) Q) :tJ ~ f t:O~ •11 Jal ill Cl) U i 
-eli, i-f. {t:01: J:-? ·OtulfflJJtt:Jl~i" 1->tlrg.1: 
mt:lt!!:lt-n• ~-5 tJ, tii~i" J.>.:. c -t.)tj;:WJ"t" ~ 1->.:. c Hlt 
~ L. :tJ ~li~.ffl-~liir1r-e, -f(7)/&:i7kJiEl:Mt.,~ 
i[l:jfr1,,,jfJ]tl: ~-? -C "' J.>.:. c, fEf~l:#tbi" 1->.:. c 
-e•1r~~~. *•~•fi~~tt-t1.>.:.t~~tffij 
:JJa.lt.:. ~:JJD;fi-li-fQJfiQJU~-e. '11 ~ft:O~-,iq:, 
q:i 1:, :11!1..iim 1:M t.,~i[1:ifr1,,,:fll It t1!+b t.: ii ~rt 
~tL~ir1fQ)ft~-(~~)#~~-t1.>.:.tt~~ 

Lt.:. -f L-c, ~~ti,(7)'/J ~ffi(l)~.lffliin•t,, ~ij 

Ii.:..:. tJt~Jkit"t" ~-? t.: t :Jlil~ ~ ~ 1.> (s )11 IU\ 
2011) .:. t t filtllJJ Lt.:. 
~ C;I:, ~~T!illJ'IJt!AlA,~~-?t.:iiE*c 1.,-C, I~ 

~11 ~~~tl&Q)t: L 1,, i'Eli.Hf ~ •ui Lt.: (IM 
4e) . -~~111:-:)1,, -c Ii, -=f~ 1: ~ ~ 1-> !f.~O)l1C 
Q)~-t~~L~~i~tt•L~. tt•Q)~~t~ 
-C, -lll1cl: li.t~'IJ, C;~Jl~ c•Q)~f.l 1->!iUJ~;t)t,cJ 
L -c ", 1-> .:. c t ~ llJJ t... t.: . -t Cl) t!1 *. aw m ;t)t p:rnH: 
~T J.i'IM1lli~l,1:~;i-e~ t.:'IJ\ Wt&:jO)j 
iJiitJt~3c:-t J.i t.:at.>1:. ltffifiitJttfiPH:~i" o!f.~{Ui~ 
iU??.-tJ.i.:.t1±1I1Jl-e~-?t.: (~4e). ,t.:-ef1Jllf 
I: ~Cl) J:: -:, ~ ltlfffii t lHH, --c 1,,, o tJ,Q)jJl ia:-1.let t. 
~Jl-nt!j!. i -:it.:. it.:. 4:tJtl&li, !f_@JQ)i8tbl: ~ 
~ ~If Q)il ~ ~MIJtJtrl ~ ~ ir ~ ;: C -ew~ ~ tiJ.> 
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~ 6 lUU!! III (~Jll!Jil.JR1.1•1.1<:t:>ifHIEBP!JJJ£Ll.J) O):ll!!~IY-J~ffi: 
a ffi * 11: i$i '.6 ffi ~ ll '? ~ :lil /I flf ~ t~ ffl 
b ,f~,g-ftili:O)m::k'.&"'.Ji 

CD ffi * 11: i$i '.6 m 
® -1E ~ =66' i.)< tt: :t£ T ¢ JJl~-1E ~ =61(1i'J;=5 
® Ii~ 0) ~ ¢ -1E i$i '.6 'Vi 1i'J; :fi 
£JiEjl=5U:~iY'J t:, tl.7':tv'. 

m~ L. u '? < 1b :f:kl:N,x. o :lt!1.li~lfiiO);f:k~ ~~.ft-C­
Ji~ Lt.:. (~4e). 

?kl:. &~:lt!1..¢.i: I-4 -C-J!l. ~ *-9 1.000 m O)i}e:'g-JI (1§ 

iifHiiP, 1993) O)-$~&~L (~4f), ;:O)Ji~-/p 

; . itii~O)=tt.¥l 1t:0 ~~1-t0)~5EI:-? f.til{o 7 ✓ 

-=E-J-1 Ht:fiiJ{~l±I L-Cv'o (Yamasaki, 1986) :: c 

~m~Lt:.. 
2) B~il II -Z-O)ft~ 

Ji~:lt!!..¢.i: II-1 (ffiQ 5a b) -C-li, :lt!!./iO)""fftil, ;...tfli: 

1:io11t. uJi'.iJ{~f.ii1t L -Cv'o .¢.i:1:tl: El LU~ Lt:.. 

-t- L -c. :: O):lt!!.fi i:p 1:N,; nQ if&.1t/i~li i:p~;t:£~f-t tt~• (f§!Jx.li', 11-P-Jliil'. 2005) l: ffe~h-Cv'o 
ft · vJ; · iJei){lil!laJ~l: j:f.ffi-t Q;rlJ~1:-r- ~ oj#.ffi-fff 
:i§:0)- fi:-C- a; o c maA Lt:.. ~ G 1: lll~:lt!!..¢.i: II-2 t,, 

;, ~ftiJ:nftiJl:f.J 1 km Mnt:.JR~O):lt!!.Jiil{lJl~:lt!!. II 

c laJ t.:ffii.l~ffe L -Cv'Q:: c ~U~ Lt:. (~ 5c) . -t 
L -c. ?Rab (~ 5d) 1:U~:lt!!. II c laJ~t.tvJ;:'s-ile:'s-lL 
Jii,{5t;ffiL-Cv'o (Yamasaki. 1986) ::cil•G. laJ­

A 7-V O):lt!!.fi c il5E-C- ~ o:: c ~ maA Lt:.. :: ti..l: 

J:~ . M3A7-:JO):lt!1.~0)5t;fpMO)~#~#W•-r­

~oc~x.t:.. 
3) Ul'Ul III -Z-O)ft~ 

lll~:lt!!..¢.i: ill-1 (~ 6a) -C- li, M 2 A 7 - :Jc M 3 

A 7- :JO)ll,ijllJ1.f.t:iF1l~lm~l.Q~ Lt:.. :: :: -C-li. ill 
~:lt!!..¢.i: I-2 c laJ~I:. ffi*1EIMl:'s-ffi (~ 6b CD) ~. 

1£ IMl =6 • iJf it -tE -t o ~ :f:k 0) 1£ IMl :'s-K vJ; :'s- t,t ll v, ( ~ 

6b @) . -f 0) ...t.111:Ji~O) a; o 1£/Mi:'s-'.i!tvJ;:'s-ilt ~11[ L 

"("\,, >o (ffiQ6b @) ::c~lll~Lt.:.. -fL-C. lll~:lt!!. 

I-2 l\il~I:, :: 0) J: '? '.t~ffi:O):'g-.f§ilfM 3 A 7 - :J 0) 

£Jg;$1:5t;ffi-t o:rlJ~il{i!; o:: c . U~:lt!!. ill iJ{&~ 

:It!!. I c Iiif!Jlllli~-C-*-9 50 km *n -C 1,, , o :: c ~ ~~ L 
t:.. 

(4) ffl~ II {JO)JU,ilatilff (~~ III) O)js~ 

~lt III 1: J: o c. ll!H1-l.Q~@f~~il{ 14-ff O)~~ 
1: j;:1,,, 1:~~1: t.t-:> t.:. J c. t. t.:.~li~1JD~ 19 A i:p 

16 A -r-. 1 a; i ~ ~~ 1: '.t G t.t t,,-::> t:.J ,~~ 1: '.t G 

t.t ii•-:> t.:. J c ~ t. t:. ~ Ii '.t il'-:::>f:. (~ 5 CD). ~ 1:. 

~~ Il (7)ff~U~W-tt@~<~-r-w•~ftt:ttt@ 

iJff'F!i.x:-C- ~ f.til' -:> t:. 8 A(7)~1JD~(7) '? t:, 7 A-/J". A,ff 

(l)~~-:1< ~ 1: 1:kv,1:~~1:1.t-:>t.:.J c~x.t:.. 

4-@ (7)ff~lll~ffl~-C-{~ G ttt:.:: c 1:-?v>-C 0) 13 EB 
E~~~~-~ ✓ ~-toc ,~~~t.t~#~O)••J 

~~Hft.:.~iJql A -r:- , J...:J.T 1:lt!1.•0)~tJ;1::M-t QW 

~J (5 A). 1-;>" 7 o ~ t.t :lt!!./10) N.:n · ~ x. JJJ (2 

A). 1 it!!. li O)fl~ ~ - ~~11J (2 A ) t.t c· c t.t-:> t:. 
. (~5@). 

~1JD~0)-~(7)i:j:i I: Ii 1 *v'~J=.I i)tiJ,iJ,-:> -C:: 0) J: 

'? t.t :lt!!./lilf-? < ; tto ••il{f.ij,; ttt.:.J r ?"" 1 -t ~ 'Y 

7t.t :it!1.•0)tJJ~#•t. ;n~J,13~0)A~ - ~•~ 

~td ::ci)f"t'~t:.J f.tc\ ~-t-:lt-C-li{lGh'.tv> 

c 1l iflU -r- ~ o • ~ t,t ?i i n t.: . i t:., , ;tc; B 0) ~ il 
(@ff~ I) c 4- B 0) llfHi-ffl* (:ivf. II) 0) 2 B rEll -i! 'Y 

~ 1-"bil• I'.) ~-t < ffi5" L -C v, t:. t! ~ , c -C 1b ~~ 1: t.t -:> 

~J~,M~(7)$M(ffl. I) O)~MJi'.#~f.tl'.)8~ 



104-(12) 

@ ~ n t:~tJ,L t~fir::ca>J:: -3 t,i:;: c t:~~t::1. ,tJ, <➔~ff:> 

@ l!IMO>it!!Mt:~fil::Jtttt. Ut.><alnt::Ut.><-::,tJt.><-:,tl. 'Q .... c t:~~t::I. '• 
@ ~@lllM L t::it!!M t:it!!mlm..t "T:~titl ::m_~ ~ tt, ~O)JAIJ<LJ ~?fJtJ<LJ t:ft& t:. ~ ttt:: I.'• 
@ tt•"T:fi-:>t::U ('110>~~ ~1::J::Qi:ti1-n0>i11. 't:l111.-{QU) t.><, ~lfw.>Uf::-tJti:>nQ;: c 

t:~fil::U ~ttt::I. '• 
@ it;::s1.><~:Jt'.0>t1i"Jr1::•*?t1.,Q;:c, t1P1rt.><!PL~nQc. !is-::Sa>~t.><il-3 ;:tt:~fir::g~ 

ttt::I. '· 
0 U,git!! I liliZl.t:'1H:f:I Lt, ifU.llJlt.><~t.if::~< fJ-:,tl. ,(;: c t:~fil::~~t::I. '• 
0 g1::it6't.><cO)J:: -3 fJ~O"T:B~n ti. \Qf.>,a-~tt. ~nt.><, i(U.llJlO>ttl::~tJ,~A,.Q;: c 

t:~f;tttt::I. '· 
0 it!!M~O>-ta>t:~fif::-".ttt::1.,. ~Lt. cil.'~O>it!!lll;ttJ,t::< L*-:>tl.'Q;:c, 11~1::ltt.><-:, 

ti. 'Q;: c . • ,l ~J t:-".Qc~il1.ifiilf::stitt.><3J>Q;: c t:~~t::I. '• 

1:>h~t-~Jt.t~. &•L Il~&h~b~~~-
1:.-:> 1, \ --c Q) ic.:ilt t ~ -:> t.: . 
~ ; ,:.. ,&~~ n ~ mt,, L --c ~VE,: t ·<l) J: ~ t.t:: t 

~tt ;t t.:. l,\tpJ t \,\ ~ rRi I,\ 1:M L. ~1J□ =#<l) so% £J. 
1:1:.ffl~-t o 16 A1l1• :P.-~~1:-t-<l)P-J$~ic:itt Lt.:.. 
5~~-IlQ)ffntt••1iflitt00~(~~-1ifli~ftt.t 
!t@iltf'F.loc~ ~ t.t -IP-:> t.: 8 }..<l)~1J□=#<l) ~ "G 6 Ali, 
~VEl.:tt;t t.: v\P-1$ ~ f ia*<l)•ht.:.:ltl!..ltiilt-:::> t.tilr-:> 
--C v\ o;: t J 1.tit!J:: 1.: J: o i:thn<l)i,11,\i}t.~<l):ltl!..lti 
,.: t Ji; tto .-: t J r 1t::at1<!1,;j~<l):lilwr1.:• t ".:) ""(I,\ 

o .-: tJ ~ t'. •~1.:ffn••~m.m-e~ oA~~t.t 
P-J$~fc~ Lt.: (Jc 5@). 

3. * t. ti:> t. ~fi0)11Jli 

~~Ii, ~ JII ~ Q) !fl ~~~O!ll."°fi.M t,t :ftlt1c C7) ilk f( C7) 

4'fflt~Ji!fM L.. -t-ttl:> a-ft#{tl.:fi!H!-:::>lt o.:. t t,t-e 
~ o J: ~ 1.: t.t o .:. t a- b. t;, v\ ft.ti C7)•t1H.:!!P L. t.:.ffi 
~ I. II ~fi-:, t.:.. 

lftl~ffl~I.: J: offl. I ~(7)~:11.il\ I:>, &• I t,tl;!l! 
jW L~-t 1,lP-.)~"t" ~-:, t.:.:. t. .:t- L.--C. :ltl!.jcC7)ilgfU: 
M-t o ~Nf t,t, 4-fiQ)fi#1t 1.: ltiJ it t.:. '.l:~1t 1:-::> t.t 
i,f-:, t.:. ;: t ~ t' i,ft,f }j.J& tt o . !fl ~t!O!l!'1-ftJt C7) :itk"JC 
(7):itl!.Jl ,: DG-t o ffl~..@ (~ 2 ©) 'S:fWM L.. ifkjcC7) 
:ltl!.Jl C7)tfffl: 'S: f!JJfl L. t.:.ft#Q) M~I:-:> t.t lf ,Qt.:.~ 1:. 
ffl~ I C7) J: -j t.t••~@f-l;t?{i,\~f.tl,l°'t-~7:, '?. L. 

-/J> L. &• I i'OCffC7)~- Il 1.:J':>1,\--c, -1ifli~!m~it 
@iji,1'f'J:.6x:~ ~ t.t l,\ !IJ~i,fiffj l,, \ ;: t (~ 4 ®) t.t ~1J' 
;, ~rUt~&•~~~Lt.:t..:lt~li. ffntt•C7)~Mfi 
1.: Ii~ rY-:::> iP t.t v\;: t t,t v t,, o. ;: tt Ii, ~lt II Q) 

~• (Jc4 ©) 1.:~o J: '? ,.: . a~~&fi-e'm~Lt.: 
it!!."JCC7)it!!.:lr{ 1.: Dil-t o ffl~tir. -~<l)ffnlll•:1&(1)115 
t L --Cffi'il• ~ h --Cv\t.t v\.:. t ,.:~ o. 
-:n. &•1tmh~b-tt--C.1ifliL~ffl-IlQ)~ 

~--CC7)$:IJ□#li, A,~C7)tf·C7)~~l.: f.t-:, t.: t ~it.: 
(& 5 Ci)). ! I:> 1.:, 111:i: II "t-~fj!l.:lfllt ! -ttt.:v'~ 
3~ ~t,tA,~~l:EJ!-e ~ ~ii\-:, t.:.ft.N 8 Aits(l) 6 A 
'S:fi~. ffi. II C7).1JD;l'C7) 8096.l;J.J:t,<, ~fj!l:.fitJ'i' 
ft.;l f.:\,lt),A~~ 1:tc,! Lt.: (& 5@). ~fj!l:IUJ 
!-tt.grJ-l3'S:ftft~-~A~~~~--e~.g~t~ 
lf~blJC7)ft#1tl:?::tMt~1,, (~Jl"ji,\ 1994) t 
;;t .;l .g t. ~ 5 @\: E~ ! tt. "'C "' Q rJ;J~ Ii. ffl. ll 
t,<ft#1tl: +~fi!f U-::>l,l t.:.:. t 't'JF t.. "'(1,l.g. 4"ffi)Q) 

•:i:-eti, ffiGIIC7)Mf*~~-I*t'C7)ff~~-~ 
""(ltl Q t,,!j!IJIJr-e ~ t.t l,\i)f, ilftMffl• C JHi-llJJfilffJ 
't'*•~l:MU-:>lt .g.:. t t,t, ft,Jtffl{IJC7)$;:"=tiiti 
T.gt1t,;t.g-e~7:,'? . -IJf 

:ltl!.~~ C7) •:n (7)--::> ,.: -B::k t.t ~ fllJ t ,t.;* t.d~IID 
~Hft;,tl,.g (#, 2004). »l~ID C7)fa:JP: (~S~ 
•;b • .gl?~. ffl-II~ti§IUJ~~,t.;*~~ 
lfi L. t.:ft1' i>fe: (> ~ti\-:, t.:. (~ s ®). .:. Cl)MJ: ' 



~tm~ 13 :!JtiJr:ifu$ft~0)~1J(J.)--::> i ••-c.' ~ t:.:: t 
i~Vn•-?i. :'.:tLI±. ijJHirnl(J.):tJiJ,~-?T~-?:lfu 
~(J.)~~~i·-~-lt'-?>I*~~(J.)~-t-~-c.'~-?i 
iJr. :'.: (J.) J: "? ~ 1t1$t£~f-l-ttft 13 :!JtO)~~iJr, ff9'1-lll 
~ (1) falifiH (J.) ~~ 1.: tHf-::> ~ . tL f & 0) ff 9'1-tt ~ 0) mtt 1 t 
1.:tHf-::> <:: t iM~ Lt:.1t•. 

Lil'L. 4-@Jf-lt:>tLt:.~*I±, ~3Ar-Vl.:~-t 
,Qffl~~.l:?-C~t:>tL~t(J.)-c.'~,Q . ~O)~~- ff;,-J. 
tt~-c.',ftk(J.):ifufltA r- V illl~M~t T -?i:ti*I±, A, 
@J (J.)ffl~~t.!. lt-c.' 1±+:fr~ffi~ I.:~ 'CJ-:> 1J' ~ 1,,, iiT~~ttilr 
~"'· A,@Jfi0 t:.ffl~ii--::>O)~Jt L -c, -ft!!.(J.):lfuj{{7-
r - V 1.: i-3 "' -C t IWl ~ ~ffl~iiJt~Mfi ~ tt.-?i £,~iJt~ 
,Q. 

i~. $t£ili((J.)ff~:lfu~~~-c.'~~lt1$~~~tt 
ftl±Y~"' (~4@) . !&ff (2006) -IJrffitiii-t~J:-:> 
~. $t£ili((J.)U~:lfui&~-c.'~~1J~it-::>~t 
ii\ ff9'1-ff~(J.)ffltt1tl.:-::>~iJr~. :'.:(J.)J:-:> ~m.~"t' 
(J.)fflf~ "b , A,f&fi:b~ lttlli~ t:> ~"'· 

alt M *ffl~ i~~ ~ 1.: ~t:. ~. :ffi'JIIW..i!f6¾}mlt1 
~~f-l-$~0)1i'~I.: l±f:_1,,v,A..,i-Ji!t~I.: ~ 0 t:.. i 
t:., ~ >C ~ §' i ff < 1.: ~ t:. ~ , Bahria * $ (J.) Khan 
1'±1.:tcM L -C1t•t:.t.!.1t•t:.. ~ t:> 1.:, 2 ~(J.):i:~~1: 
l±Ji."£~::7 ;J.::,, l- ~1,,•t:.t.!.~. ~(J.)i!f(fil:t:.1,,v,A.., 
~JL0t:.. :'.:O)t;§~ffl'~-C. /J(.fflEf:ILJ:.lf-?i. 
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112-( 20) 

r""iii""ir-.'f""1 

p7-<Jl,,S . 1-u~tntiD•J -~ -~--- Jllf:l;t! ..... __ rllf:l:S - .J~rt<K!l)· __ ~_ lf?:.-o= 

IFO-OM.. :~002;0E~·08.ZiD ~ttltliG&filOOl-1:r JI,) i1om;,<o/:1.:i.(Ol IJ1..M~ .~624 u;.,~2:.;3 
IFO--OM.. -5002d-DEM1 OB zip '4Uiffllttltli G&fillJit;u JI,) 10m;,(o/:I .:i. (IJil;) ja..M~ - 1[1758:! .@~-ti 
IFO-OM..-~132a-DEM10Bzip ~.lffltt1t110&1111J•tr JI,) 

--

1 Om;,(o/:1 .:i. (U!ili) IJl..M~ 1[11149 J[!'J.:,g-::1!] 
- --

~0--0M.. -5132b-DEM1 OB zip '4-Uiffllttltli G&filllil;tr JI, l 10m;,(o/:/1 (U!il;) •iJla's~ j~ 1831 . .if:'.fl'r,!D;:!] 

f0--0M..-5132c-DEM10Bzii, j4U~ttltli<r&f~tr JI,) 1 Om;,(o/:I .:i. (0) - IJUs~ ,p9648 .11!.??~ti 
fO--OM.. -:5132d-OEM1 OB zip ~iffllttltli CrtifiilHitr JI,) i1omh:1.:i. (U!ilil IJUs~ ~8469 ltJi;,~-a 
f0-0M..-5133a-OEM108.zip ~ttltli<r&fllDu JI,) [1 Om;,(o/:,, .:i. (0) !JUs~ fiaoo _ Jf~!j 
f0-0M..-~133c-OEM108zip fi~ttifi er&fllfDiu Jl,J [10mhh. (U!ili) _ IJl..M~ ~2774 lt,,.,.i!a,.ttJ 
fO-OM.. -~232a-DEM108 ziD !iUiffllttlti G&fllOtr Jl,l 

--- -
i1omh:11 (llilil IJUs~ ~7612 ,~!Jll}>ii-;,!!] 

IFO-OM..-5232b-DEM10Bzip ~~ttltli G&fllllilltr Jl,l [1omh:1.:i.(O) IJUs~ ~9218 lrm11--tl 
jFO--OM.. -5232d-DEM1 OB zip '4-Uiffllttlff! G&fllllil;u JI,) l1omh:1.:i.(lli1fi) ja..M~ 

1

~8048 l~:.i-f 

f<l--OM.. -:5233.-0EMl OB.zip 14Ut~tt1tli G&fllOu JI,) 11 Om;,(o/:/ .:i. (0) IJl..M~ 
1
~9729 lt!r.Jl!:P'I 

fO-OM.. -5233c-DEM1 OB zip ~tffittlff!G&ilOtr JI,) -- - l1om;,<o/:1.:i. (0) IJl..M~ _ Jioo38 Ir:,..,.-!!=! I 
!fmdod0-5-1 P$>9'-9 - --

[1om;,(o/:/1 (0) I .F I ,-~ 
jsELECT-OATAtxt [~?:.-a-t-"Illf:llltic')Al-<ff:¥> I p.1 l!:!Z.,..n 

XML ,=-~'!XEM~itJ;:~IAb~T o 

~1\1 ;:1 ;t,tt ~< "flltn'1J,1J't.J ~To 
n:O.)XML:,,,-(JL,l;~Si.,~ it lvo 

~l\flO)XEM77-1' JL,O){i;J;~:Jilil.,~(tt'.<!I. \~ 

7.> . .::. (T) ~. 1W 3l ~ tt t.:. FG-GML-****-**-demlOb-

20090201.xml c \,,\-) ~ frJ(T)-?v\t.:. DEM 7 -r 1 )v 'a:", 

--?(T) 7 * Jv ?",: i c lJ!Jt :J3 < c fi"t"~tl-i" ~ IH:,ff 

f1J-r: j;; 7.>. zip 7 -, 1 Jv1W31lfi(T) 7 -r 1 Jv-lt 1 .::t: tt, 

~ ~~(T)tfrfr"t" 2.45 GB ,:: ~-:::> t.:.. 

<2> .-iii r - ~ °'~• 
~~~-NW't'Rtl-L~7-r1N'a:"~#i"Q~~ 

(T) 7 * Jv 7" '£:11:1&: Lt J:3 < . ~fl;l!'ffB:'t' ~ Q i,f, .::. 

.::. "t"li "JPGIS_GML ~-~" c T Q. 

?X,:. ?. '7 - r ;1. =- .:i.- J: tJ 71 ~ ~ - Jv 3D t-~tb 

-r 7.>. 

~tlJi"QIIH:, 1 ;..--7-;t--;, rl::~MLt. 711/~­

Jv 3D (l)J1lffitwffl 'a:" Jtlf!J Lt J: v\1.1~ t·-) tJ~(I) ~ ,<-\' 0 

~ t.,t fi."JF. ~ n Q .::. c t.,t j;; Q iJt. ~-~ ,: ,z r, -r fli 'v; 

1.1~ fvl\tlx._J 'a:"~EiURi" Q (t)ii;-r-1 a-~~-r 
t.:,t-r-~n,:. 1 ✓ -7-;t--;, r ,::tiM-tJ.>1~-~'i! 
v\). 71 ~ ~ - )v 3D t.,t~IJJ-t Q c. ~t 7 JV 7° ;t.:~ 

ii. (J) .1l. ~E,t~ ~ 'r., ~ -;, 7 l::' 71 ~ ~ - Jv 3D (I) 

'71-+f- t-•t.,f~7'~tLQ. -
1--:J. 

DEM 7 -r 1 Jv~-(T)t.:aol:, f-;,-JvJ - -J 
iJ,;. r~•:1&11111• caif6) J - r••-r--! :tii 
t-•~-t Q. 7 7 .-f )v t-11 < ~ .-f .:r o. ~-IJf~ 



r 

~l~liiEmI:::~~ 7L.i:L.t.:.o 

~JAL.t.:.:t~ffig'h:r!IF~(l;:li, I?.A :1□-51:!~§T~XEM:Jr 
-{Jl,-'h:T"'-CJitRL.-C, 1)~~-Jt,,I:::l-!'□,:,:1L. -C(t.:cl lo 

~!Ab', f~t.> ~t.:.XM L :Jy-f Jvl i =fW1:T o 

P ~JAL.t.:. :t~@'h:r!IF~< <o) 

r ~i.J ~O):J::it Jv~·~r,.~< <.E.> 

( 21 )-113 
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e11±-•110-11111X1t-~Ari::,,t-,~'f Jt,•Jffl't~. [W· I 
■Affl.::111·,t ~~~1'"?!-t'f".[.'31] i[f,c b~.. . 

e 8 *ili!!Ji~~ .:i. ailiiz~ ~t,1Jffl't~. [¥1.250Pll 1¥Wcl1ta .. 

8 *½IIIO.> 1 Om*J~::1. ti ~O) aili'T'-~"?1" • 4Blitl, IUlllll3 8 "?T • • 
t.i:..1 ~ -,t,Mll*f-1 i::,,t~ ~-, ffl0 aili'T'-~~~ "t: f!Jftt!'t T • . ,. •w•,.••· -llilt7-~A!.., -cb~. [II: =t--,Haal [ 11-=>"t:b~.. I 
fwMu••·J1'.fl1"~'.t✓;.("..lil!lliltt-~A"?T.(4*• 2.B00fq) 
6 81114' .'31"? tit"t. (6 8 ••vct,9*1111Atl~6~':Jt 1t A,.} 

-~::1.-A?'-:f•'lj'-~A'flitl,"(b~- [11:~-,Hlal If f!-,"(IJ.~ •• I 
fr.)~JL,7-AY?/Q~J1'am"t~IJJ&jf!llil•lt!!:ij:•1j'-~A°?1". 
<•*•2.sooPD i' 
1 o B lllcl.'31"?fttt1". (1 o 8 ~ "(t,gtJ111Atcl~cl~':Jt1t A..} 

r D ~rt-=0*.rtz-~t•~~~ t • . - _ - _ ff. :. fie~ 

~ 11 711/ ~ - Jv 3D ~fJJll;fO) '7 1 -If- r'@iffii 

~~- ~E~Y? ✓□-~L. m•L~771~ii 
t~~7*NYi~~L. XML771~i~~-~ 
t.:lt~~T J.,. 

~I: XML -r- -7 i XEM ~Al:~il Lt.: 7 Y 1 JI, 

~~~~iffi~i"J.iOOffi#aff-~ttJ.i~~(OO~. 
~Ii t'f'J:Jix: Lt.: MJPGIS_GML ~il~" tll~ L. -7° 
1~□ ~T~ Mlii.lt7*N-7°~T~-C~XML7Y1 
Ji,t~ili" J.i" 1:1-.x.-;, 7t,tJv::i -Cv\J.,.:: c tffnt L 
-C ~-"it u. .:: ~iif'J: 1: J: I'), Iii.I t 7 ::t JI, -7° ~-1&~ 
XML 7-r1 J1,t~$~~~tt~il~ttJ.i. 

XML t,,; XEM -"-~il~ ~ -7° 1 ~ o ~i,t1JJ=t,. ~ tt. 
~ 1l -/Jf. i;n Mi ~ tt J., ( Core 2 Duo/2.6 GHz. ;I. -=c 1J 3 

GB ~ffl:!1t~. It -~~:lti~ilT J., ~1:13 J: ~ 4 ~ 
~~LJ:). 

i"~-C ~ 7 7111,~ililr.:iE-t1:~7T J., t. 00 9 ~ 
y 1-\' 0 ~i,f1JJ=ft ~ tt.J.,. 

-~il L.. t.:~jg) t i;n <" 1: 1- i. -;, 7 t,r. A-::i -c I,\ J., .:: 
t iii~~ -j .l rjf:7 J ~itll L -C. :tJ:,, ~ - 11, 3D 1: 
igj 101:ff--t J: -j t.t.~•J-;;-~rfi~OOtir.•ff-~tt-C1t\ 
t.: ;, ~ilf'J:~1;1.fi.tJjJ~~J.,. 

(3) ~~7'-~0)hf~~T~ 

~~~~t.t.~ffi~t.t.~~0)~17 ✓Atam-t1.i~ 

~l:l;t, fi~T J., J:-) 1:•m1:~~~~~Koot•ff­
~-tt-r~~,:~~t.:1t~mmt L -c•~~-ttt.:1:. 1 tJf. 

biJ, tJ ~Tlt\~~iJt~ .o. 
~~~~. 71:,, ~ -Jv 3D t~lb~-ttt.:~llt-e. 

'7 -< ~ - 1-· 00 iii t .f!J Jfi -tr -f. f 7 -, 1 )v J :/. 
=- 1 -- f:1&00 t M < ... J .... f~lt:l&OO'ltll (ll 

it)J .... r~lt:1&00-ftflt 10 m ••J t-il~i" .o c·oo 
lO~ff-i"l-)~--7-f~ht&~~-tt~~ff-t 
fi -) .:: c t,t~ ~ .o . 

4. ii!!ff~liO):U:~ft~ 

~~00 t "il.. ,U.:~ 1:: ~~T .o t:. ~~::Ii~ i ~i ~ 1ft}; 
t,ta;; J.i iJt, .: .:: ~l;i 7J:,, ~ - Jv 3D t~lb Lt.: c ~ i: 

~~ ~ tt.o '7-< ~- 1-·oom <~ 11> t,~ t:>flJffl~ ~ '° 
Moo±~31113i:0):1&oom:itt~-~ A r '7 * -:1 -;-r J tflJ 
JfiLt, ~~~~ilL~ffl•r-,t•h*b~.on 
~ t iffl1l--t J.i (~ 1 ;;- -7 - :f, -:1 Hi~). 
t~ ?-<~-room~; -~±:1&~~0):tlll~~• 
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~ - t: A r '7 * -:1 -; -r J" (/) r ~?-ch-'° J ~ 7 1J -:1 

7 L-C:it!!%~~~-'F~-tto. '7 :t -:1 i:>-f(J)7-7'i.)t~ 
h-:i6 "i tto c. ft:vJ lia-±Lit(J)lJLl:1.J-ifi::l.lf~-'F ~ tto 
(/)~. oooo~~(J)ff1rOOOO¼~?-c, =~~-:11/.:r. 
(1/2.5 7.i:it!!%00(J)00n•H:ffl~) ¼#~l:, El~(!)~ 

~ Lf.:1,,\:lt!!~,:f.Jlbi" Q. 

.:. .:. ~. JL~~~~-ttt.:"\:ttll.-a C:ttllJ«> ¼. r~-\P 
✓ 7'J~~.:r.-~;r~~Rt¼7-7J c!::L-C~-\P 
✓ 7'9f;l:-IfB L -C J3 < (00 12). 

(I) ~j!j-r- ~ f:9ta.*h-t!"~ 
tJ 1/ ~ - Jv 30 C7)@ffil:~~ ~ tt -Clt\Q :ttllBl~H:W 

1T, 7- 7' ~. t.l Q t.: ab l: Ii, f ■ •J ~ .::. .:r. - i,\ t:, 
r•iVi 7- 7' ~ .tt.l Q (MAT C7)fF.lvt) ···J ¼ ll~i" 
7.,. 

·~-:1t-7-:17':ttllOOcffl~r-7'(J)th.~v-tt·oo 
00:l.lf~'l°' ~ ftQ (J)"e r~""-J ~~ L -Ciltr. 

m:no1'ii;-r-7'¼ill~i"Q'iiffii (0013) t,t~~ 
~ tt.7-> (J)-e, .:. .:. ~Ii "#!ffl" -eli t.t <, "-,ti,\; 
ilUR" ~ 7 1J -:1 7 L -C, "~ ft :ttll 0011 $1l 10 m W ifl:i" 
~ilURi" 7-> c!::. 1<-:;t 1J 7 7 (J) t-· ~ .:r. ~ ✓ I- 7 :t Jv ~,: 

~ff'.~ n -c" \ 7-> ffljWj -r- 7' -tJ>:. El tJreJX~ ~ tto. 
-t- (J) ~. "lli 7J i" 7-> MAT C7) 7 7 1 Jv ~ ~ ffi~ L:C 

< t.: ~ 1,\" c 1,\ 1 iiiffiii>t~'l°' ~ tl.Q i)t, IJ1'"t" J...:fJ ~ 
tt -r1t\Q 7 71 Jv~-e!Mi:~J!-t Q~-~lif.t"\· 

~tt. W~r-?'r.b.g.b-tt~77-:;fa-~~~~ 
t.:.: c t,t~ Q ti.g.~ ~lj:, f~T J 'rMIT c!::, J;J;tiiJQJ 
7 7 1 Jv 'r J:.• ~ L -r l \,\i)\ ~? t,\f'n"\-r < 1-,:: .. t 1Jf 
~Qt,t, flj:1,\J ~jql L-C~l:iltr. 

-tQ cfttH:? * -:1 ~-f'r&,~~-ttt.:c ~ tlii1 c• 
±Ll.t(7)1J{J:.t,tft,~ ~ tL-!> i,f ;tc,:1 ~? * o/ -;-fQJ:l&f 

' f-/J 00 t.: ,1 it-~~ ~ -tt t.: ti it c 14 t.i= tJ , it < 7' Jv-1J ' 

fJ\ --:, t.: ~~ c ~ --:, -r 1, \ -!> . .:. tl. Ii.± tlJ Jffl ,l! Q).fl jGj 

r - ? t,t ~ ;(£ L t,,= 1, \ t.: ab -e ~ tJ , f 'l ~ : °: ~; 
.::..:z.-"IJ\ ;;tc,:1 ~~ Lt.: .'l ~ :1/ 7'1it11 (.......... .. 

~ ,-ry::t 1 ltllfi:k~)" a-il~T Q c. 0014 l:~-t J: 1 ,- t L, 
~-r(/)-•oo~ ~-C7)~8t-&~~-tt~~~~ 
-r~~~tl.-!>. 

(2) Alllmt v-r~~T-?> ~ 
■-r-?~tt.litb-tt~-~111~. --~(-~ 

'l.l\;if-ao,:_,i7-'? Lt.:l-, ~j5;t(l)IIJ) 1::. t,-C~ 



-ttJ.d.:.l61:li7J:,,, ~ -Jv 3D (l) u7J :,,,1~- r" ~li~i 
fIJfflT o. 

::. ::. -Z-li~ L 1:/t' ~~Jl~(l)il~A ;f- o/ r c L"C~ 
~ 7j: ~ m (l) )j( 7' ~,;,; J! .t .:o tHs <~ 15) t. 7J ::.,,, 

1'{- 1-· i 1t-::> 't -M~-t o. 
MD-em~L~~*7~f(l)•~~-~?-1i~ 

~*b-tt~t(l)a-, A7D-~tt-tt't~7'•(J)mJ:~ 
t:. tJ -e. oowtti7 11o/71.., t r:n ::_,,,,'(- 1-·tslbJ t 
~:tR-t o. ffi' L l,,l @mi-r 711/ ,~- 1-•t,ttEIIJ L,, 00 16 

l:ff--t J: -3 7j: 7 v I::: .1-@ffii,t~~ tt tLJ.,. 
71 ::_,,, ,t- 1-•~jjg iflJfflT o (l)t,t~.16 't t.:-::> t.:tt~,: 

Ii. ~ 17 1:ff--t J: -3 t.t DirectX (l) ~(1)1"<-~ a :;., i 

flJffl-t o i.l'Mvl't < J.>::. c t,<~J.> (l)"'r, :i&1iil:tRT J.> 
(~~Ii J: tJ fir l.,vlJ'<-~ :1:;., iflJffl-t J., (l)t,t;&WH: 

-~btto). ·~"- a-7 1J 7 7-t"J.> c, 7vl:::.:r.-l: 
&•-t.:o~-(l)~:tROOimi~. 7J..,l:::.:r.-(l)7-Jti 
~~To 00iiffii.Jf3lff- tt tLJ.>i.Jf, im#(l)tt~(l) PC -r~ 

hl.f. ~AA~5E(l):t,t~-r~J!-t J.>~-~lif.tvl. 
~ 181:ff--t:n :,,,;'(- J-'(l)~JEOOimii~-:::>'t, 

• 71 :J. "7 i fPHt J., jj;ffJ 

• il!!.J: 7./' ; (l) iii If. 

(25)-117 

• ffl~~rm 
i .t3.t3 i 7.1,1: i:R:5E-t J.>. 

ft~ 1: 3lff- tt tt 't v \ o <7) Ii~ 19 1: ff-T J: '? f.t 7 v 
1:::.:r.-@iffi]j:(l)-Z-, Hl~J ;f-9 :;.,t1 1J o/ 1-t-o c. 
;'( 'J :::i ::, (l)f£~ 1: J: -=> 't Ii~ lllJ i.Jti.J,i.J, J.> :11;.g- t ~ o 

i.J<, ~ 20 l:ff--t J: '? f.t 10 m ;!. o/:,,, .:r. (l)_ffl7't7- 9 

i&~~-tt~~~Jj:--00~f.4;t1,J.,, ~~- ~15 
c Jttt l., 'tvlt.:t.:,thl!bi.l•o J: 11:. ~~,: El -e J! 
.iJ.>:f&~U:. •~~•t.t~(l)~IJ-r, 7vl:::.:r.-OOffi 
-rf.4; tLJ.> b '7.H:,!ivl.:. t b ~ J.>. 

(3) 11 /. '5 &91ilE: 
.:. .:. "'r I ;t :n ::_,,, ' " - r• i-N! ,::, 't .I. 00 i {'I: Jvt-t J., 1 ;t 

-r~-~t f.t J., ~tl,~tl,(l)J'\7 JC - 9 (l)N,.~ ifi-3 (jJ 

:,,, 1'(- r"'rli tt t tt't f.t .,lilt~ i, 7J :J. 7 (l)~5E i ~ 
;t J., .:. t -e. ~ -t J., ::. t iJ<-r ~ J., ) . 

:n ;< 7 (l) .flit= r :n ;< 7 (l) .fl:IU i jX :tR -t o . im 1K" Ii 
rsTD: :::i:;.,1'(7 J-71;<7J_ lii.l•l:7c_ffl 

iii~:n:J.7~300~7J:J.7f.t~i~:tR~n 
-r ~ o -/Jf. ~JJIH: t:. v l "',,Iv~ lllJ -/Jf i,)> i.l\ 0 . 

8'~G'.5:E=4'1: ~J!T o ~-~1;1: t.t vl. is~(l)1,'f.t vl:li!! 

~i J: tJ ~&11 L 't3lff- Lt.:vl±,1~1;1:, "7lt 
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~ 16 7° v ~ .:i.. ~ 10000 O)f7JJ 

Direct>< (.l):jjlli 

Im 17 DirectX (1)1~-:) a ;:,, t-ffi$!"t-!, iOOffi 

Rittfi 
v'?Attz■ 
tlili 
I~ 
Bl!M 

-w 



~ ~m~" <l)tg:$ ~ 1:. ~f Q .::. t --e-. 1:. r ,: • 
~~#~~~n~oo•~~Q.::.t#--e-~ 
Q. 

7 Jvi~A =tilJ Lt.:.00fl~1¥ft=-t Q t.:.~<l)*~ ;;;-_ 
~lHe~=WWH~5E--C: ,±. 28 mm <l)~,~ffifl<l) v ;;;­

;;( (Jt;.jlj v ✓ ;() <l)jffijlj t lii]~<l)ftlffli,t~ 

JF~n,Qa5Et tj:-:>t"'Q. ~Qftlfflt-~ 
£ Lt..:vdl,,g-,;t, ~.~ffi~ t-~J!-t Q. -
tt 89 tj: ::i ;:;- .1-( 7 1-- --JJ ;I. 7 <l) v /' ;( ,± 
28-35 mm --c: ~ Q t,t, ~ Ill "'e" ~ t.:. t J3 t'J 
<l)~~~-~Ll~cA-:>~~,g-, •• v 
✓ ;;( <l) 50 mm ~ iUR-t Q. lt1ifliJt.rJ, ~ "' 
tl '? t,t r J1;. '1 J "'e", l t'J J1;. \t, fi lffl t,t~ t'J , 
~Effi.<l)l!(ffit,t* ~ < ~ Q ,1 ~ r:&UIJ 
C tj:-? "(, l tJ ,rj, ~ \,,lftlffl a-tlt* l,.. -r•~ 
'"C:~Q. 

~ JF= :Itg~(/)~°1' ~, ~<l)ff~ i "t'Mlli1" < ~~ ~ 

.. 1:1 

P-WM::·· 
v'o:>;i.&a 
■iii 

I •El 
.1£. 

( 27 )-119 

-\t Q t,-.JX~-t Q. 
:t: ISi, I lJ = :i;::IW, <l)fllti ~ "1.ia)-~ a1F-e- ~ Q . 8 ~ <l) ffi 

~ t -e- ~ Q <l) "'e". 3:11! f..} <l) ~ B tj: t~ ,: r.t Jff PJ 

~-
s D = f 7 -< Jv A <l) ti ffiJ t-~ ~ -t Q . .1 \ 1 7• 

v-~~7-<~A~~~TQC, ■-~~ 
l,.. < ~--it Q t,t, -~,:~flij t,tt,-.t,-. Q. 

~~c<l),g-~~7F=r••<l)~5EJ*? ✓ . .::.(/)*? 
;;;-t-79o/7T.Qt&•<l)a~<l)?-< ✓ ~ 

ryt,t~~~n. -f<l)r,:~Q r~~J *5' 
;;;-:£-79,7-t.Q.::.t--c:, ••<l)•lF(/)ft 
:nt-~i1" < ai~"'e"~ Q, 

5. !-l!!K!mO)fl11 

lt~~~:l&KII t:i-'J:mt-t Q t.:ao,: lt, t.i'E*l;t~-~ 
(l):ltf&.11 t: A~~ tr,~-~-1:~ tJ ½t,,tt ~ 
'/J", :1&••~·~~~~ ~--j&·II(~ ~t--

• -1, :_ 
• • -! .• ... --ii~ 

' ~-=-t,}. .. ~~~>,,.1' 

"'.:~?··: ::-.-\ 'f~~/:{:r;;t.:,-
• r.~,, ,- -,.,_._., -.,,_, .J. ,..__. ' . , ~ ..... ,:(, -:~r~-.. -_:t:~:/ 
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~ 20 t4U?1Hrff(7):IJ 1/l{- ~·(7)@ffii 

132· 133· 134' 

0 

35·20· 

34·40• 



)... -t 7., £,~ i,{ if; -? t.:. . 
2005 (-¥1£ 15) $ J: tJ. ii~ttWrttirliJf~Plr:lt!!.K 

~~-%-t ✓ l-(J)*-A~-1/J:tJ ~E~(J)l 
B*1/-AvA:lt!!.~~ (ii~tt~ttir~~Plr:lt!!.W~~ 
a%-t ✓ 7 - . 2010)" i,t~m} ~ :h. t J3 tJ. JAVA 7 
-tv-:; 1- t1j!ffl Lt.:. J-iView -?. :lt!!.%l~U::J.::lt!!.W~ t 
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