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ODFKLQH OHDUQLQJ 0/ KDV VLJQLILFDQWO\ WUDQVIR
LQFOXGLQJ PLQHUDO UHVRXUFH HYDOXDWLRQ LQ PLQLQJ
DFFXUDWH DQG HIILFLHQW HVWLPDWLRQ PHWKRGV (QVt
FRPSRQHQW RIFKR@HU@HPUQLQJ KDYH HPHUJHG DV SRZHL
WHFKQLTXHV WKDW LQWHJUDWH PXOWLSOH SUHGLFWLYH |

WKDW Rl DQ\ LQGLYLGXDO OHDUQHU 7KLV VWXG\ SURSR
HVWLPDWLQJ RUH QUDANKH EDVHROBOUJQHU ZHLIJKWV LQ HC
2UGLQDU\ NULJLQJ LQYHU\QHIBUNVWWY QFHIL ZHER KWL @XSSRU
UHJUHVVLRQ DQG DUWLILFLDO QHXUDO QHWZRUNV KDYH
DOJRULWKP ,Q 0/ EDVHWEMD BIQNUNL QFRRBRGEMKDLQJ DQG H
VDPSOHV KDYH EHHQ GHILQHG DV LQSXW QRGHV DQG JUD
SURSRVHG PHWKRG KDV EHHQ YDOLGDWHG IRU SUHGLFW
'DUHK]DU SRUSK\U\ GHSRVLW  7KPHSBHKRI® UKD EH HRQ EUR
LQGLYLGXDO EDVH OHDUQHUV DQG IDPRXV HQVHPEOH PHW
SHUIRUPDQFH RI SURSRVHG PHWKRG LV EHWWHU WKDQ RW
QHFHVVLW\ RI DGDSWLQJ HQVHPEOH P HWKHRREYRWIRF DG G UH
GDWD WKHUHE\ HYWDEOLVKLQJ D UREXVW IUDPHZRUN IRU
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,QWURGXFWLRQ

*UDGH HVWLPDWLRQ LV RQH RIUMNHQPR VWL ARPISOBYLDQFH DV D FUL
DQG FUXFLDO VWDJHV Rl PLQLWKHRQE® K MUDLE®ES CRVHERMN KP.IW HMQ J
FRPSOH[LW\ RI JUDGH HVWLPRWLRGRZGIWNKO HDQYLPDWLRQ WRRO |
HQJLQHHULQJ FKDOGOHIFM \R| SDBWBAXRSRRRQV DERXW VWDWLRQDUL!
XQFHUWDLQW\ DQG WKH QHFHV\GIWWRIL EXWDRQGHRAL\ZIHRID DV VXIILFL
PDNLQ@FLYHQ WKKHD WFFXUDF\ Rl HVRPPLPOWLWRORQDO UHVRXUF®V IRU SUR

LV D NH\ IDFWRRDNQ®IHBVVYERQISWFHQW DGYDQFHPHQWY LQ PDFKL
VWXGLHY SURGXFWLRQ SODQ(I@QIRUDYBPVFKHGGXOLEKDYH LQWURG
JUDGH HVWLPDWLRQ HPYHROKRIGYS SKBDPHKHY WR VROYLQJ JUDGH HVYV

VLIQLILFDQWWDQGHWHEKWRORJIJEFD@@PRQJ WKHVH LOWHOOLJHQW PHW
GHYHORSPEQWWXG\ RI JOREDO VO PRGDOW HWERUNYV $11V DUH WKH P
UHVHUYH HYDOXDWHRMDOHBSRWWDNMW,QDQ $11ZLWK D ODUJH QXPEHU
DSSUR[LPDWHO\ RI FDVBNVQIWDBOAAIBE VW KHKH RXWSXW DSSHDUV WR
PHWKBRSFIJHRVWDMWMWWRFWORQ W HDFYKHQLDIDEH @D O X H

ZKLOH HPSOR\HG WKH GLVWDIKQHHLDNMW KDABISILFDWLRQ RI D K\E
PHWKRG IRU PLQHUDO JUDGH HVWDEB8BWMMLPDMHLRYHGRWHY EDFN WR
RWKHU PHWKRGV ZDV>@HWAKN WWERIHXUMWZRUN HVWLPDWLRQ RI WKF
SRSXODULW\ RI WKH .ULJLQJ PHBKWRG XU OIUGHMQOXHPWRKH 115.
LWV DELOLW\ WR PLQLPL]H HVWLPOWRR@GRBEUDDGEW KD QBIRVWDWLVW
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PHWKRGV ,Q WKLV DSSURDFK \&®R FKSP RGE Bi6VMDXEAERIHD BUDQ H U
WKH GHSRVLW ZDV FRQVLGHUHG QW KOH F@RHPEN. WDWHISR WRH YDP SOHV LQ
ORQJ VSDWLDO WUHQG FRPSRQ QW KL@GDDV 8 HHRIEYIEHE HURITL EM@ W L | L H G
FRPSRQHQW &RQVHTXHQWO\ 116DXMGECRQHW KsH IDWWXDO YDOXHV RI W
PRGHO W KWHED@BIUMWUXFWXUH QWUHGERUKRRGE DQG WKH YDOXHV H
JHRVWDWHWWRENOWR HVWLPDWHVWKPDWHROGRBIOKRGY WKH ZHLJIK\
Y D O XIHiYWo X U GH@DW G . DS D JH® L G LOH D UIRMU VD FKKB®RFEHHQ GHWHUPLQ
GHYHORSHG WKH *(01HW DOQOG *j0OQBW G\ MHKD\D®S |IRU KD¥KEBERFN
QHWZRUNV E\ XVLQJ QHLJIKER U LRDOEQ DN B G KRENE HIFRSW WG K D V
VDPSOHEXOIW S0UBD P WHAWWD HW BHHQ YDOLGDWHG IR WD JUDESK HMW L P D
> G QWURGXFHG DQRWKHU K\EUERS@WW & R SIRWLWUD G H
HVWLPDWLEQQENERBELQJ PRGHO ZLWK

PXOWLSO®HBUBIMKIG RQ WKH (Q\OHDRMEHDUBLDENW K R G V

PHWKRGY 7KH\ DSSOLHG WKLV V@SIWHP WR HVWLPDWH

$0 2 DQG 6L2 LQ D EDX[LWke 17y'" 7% | Fk FRQVLVW RI D FRPSX
FRPSDULQJ LWV UHVXOWWQEW I\ xS\@OWH LQVSLUHG E\ ELRORJLFI
IRXQG WKDW WKH SHUIRUPDOQFF

'SURFHVVLQJ DQG LQFRUSRUDWH VRP
ZDV QRW VXSG HUKRDXWRVD HOV D cphspE| oL WLHY VXFK DV SDWWHUQ

GHYHORSHG DQRWKHU KV\EULG 'syyGLFWLRQ 6LPLODU WR_KRZ WKH
PXOWLOD\HU SHUFHSWURQ VX¢ Q

LQIRUPDWLRQ LQ SDUDOOKO WKURX
695 DQG RUGLQDU\ NOLWIQH

QHXURPNKUDO QHWZRUNV SRVVHVV D
OLWHUDVEXWBN RQDI@®G JHQHUD

H[WHQG EH\RQG WUDGLWLRQDO
ZHLIKWHG DHYQIUHDRIE Q Bl CPHW K R B

SURJUDPRA® PWKHP KLJKO\ HITHFWLYH
DV FRPELQHUV IRU E@H\SS OHEOND!
RIKWMVWHWYKRG JUDGH Hvowirp it 2 R QO L Q HDRX WISKSWK WAC@ WX LV

@ FKDUDFWHULVWLF RI KDQGOLQJ QRQC

IROORZLQJ EDVLF OLPLWDWLRQ
HVWLPDWRUY LV DVVXPHG WR PDNHV QHXUDO QHWZRUNV SDUWLFXC

o)
UHJLRQV DQG ,Q GHSRVLWYV HL\[\C\CE\PQ\LVLEPL%Q\@LTFI&Q\?&W
WKHUH LV QR FKDQJH LQ ZHLJKWV  H¥HQ ZKHQ WKH JRQH
FKDQJHV ZKLFK FDQ ,BH SDWHBEXHRD W LF
ZLWK WKH GHYHORSPHQW RI H@®YAYPEBODH GHWHHREy LQWRQ WZR JUR
VWXGLHVY KDYH DOVR EHHQ FRQGSSSRWE 9 AR 14QBBVRILFDWLRQ ¢
DSSOLFDPWWOXRIWYRALHUY WR §BBWRYHSHIJUHVVLRQ 695 69& LV XV
JUDGH HVWUIRPRKNRIQLGL]LQJ WKHODYVLILFDWLRQ@ SURBEHO HFMN LV
DOJRUBWKP\W@ )RU H[DA$WHHPH HPSOR\HG IRU UHJUHVVLRQ WDVNV 7
/HDUQLQJ DOKREWWSBGP ZBYWWUIKWLFJHRPPRQO\ UHIHUUHG WR DV 6XSSH
VZDUP RSWLPL]JHU WR HVWLPDWH IWKNM VLERRGQ CRUIH Wy pldyiv UHJUHV VLI
> @W LV LPSRUWDQW WR QRWH BROE rRl@R‘t/J%(/Q/V\kLD/WL'EﬁJrQQ@DUQLQJ ‘
XQGHUWDNHQ LQ WKH ILHOG ®RIQEQVWHIIBWRYI VIVEHEWYWRUDO ULVN
PHWKRGV ZLWK 0/ HVWLPDWRUV % R>cA @ Fr W DPDORPDHRAYG PDWKHPD
> @RU H[DPSOH VBBW/RABWRBGNRARXRGDWLRQ DQG LV UREXVW DJDI
JHRFKHPLFDO DQRPDO\ GHWHFRMHROXUBPE&BHEYPHQW
+RVWHG ,UDPQ NKEKR3I® W >

,Q WKLV VWXG\ ZH DLP WR LQYHWRWYHRPH WHWKRSDFwW
RI ORFDOL]JHG ZHLJKW DOORFDWgQOLNH WUDGLWLRQDO OHDUQLQJ P
VHFWLRQV RQ WKH FRPSRVLWLFyLQJOH PRGHO HQVHPEOH PHWKRGYV
&RQVLGHULQJ WKH VXLWDELOLWDQG FRPELQLQJ PXOWLSOH OHDUQL(
EDVBIHDUQHUV LQ WKH HQVHPE( QGLYLGXDO PRGHOV LQ HQVHPEOH
HVWLPDWRUV PD\ H[KLELW YDUVI[UHIHUUHG WR DV EDVH OHDUQHUV 7K
GLIIHUHQW UHJLRQV LQIOXHQHQVHPEOH PRIGIHBEDIQWWLNIVWURQJIHU W
GLVWULEXWLRQ RI  WKH VDP{R| LWV EDVH PRGHOV ,Q IDEFW WKH D
DSSO\LQJ XQLIRUP ZHLJKWV IRUPRGHOV OLHV LQ WKHLU B®ELOLW\
EORFNV LVHIRW GGIWHNVEFOWKLY SHUIRUPDQFH RI  ZHDNHU OHDUQL
KDV EHHQ HKWWIPDWHGEHVWLPDW+HQHUDOO\ WKH HQVHPEOH PHWKRG
OHDU ORGBYVINKAH WKH EORFNV LQ yWHSY JHQHUDWLQJ EDVH OHDUQL
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FRPELQLQJ WKHP WR FUHDWH D UREXNW HQVHPEOH
PRGH$Q HQVHPEOH PRGHO LV gD ‘e DUO\

DGYDQWDJHRXV ZKHQ WKHUH LV GLYDFUHHPHQW DPRQJ
WKH SUHGLFWLRQV Rl LQGLYLGXDO PHPEHUV LQ WKH
HQVHPEOH PHDQLQJ WKDW WKH HUURUNEDPRQJ WKHVH

PHPEHUV DUH OHVV FRUUHOD > DAV LI LA
FRPELQLQJ PXOWLSQH QPRIPHEOW ﬁrﬁHLV WKH FRUUHI[SWER@ G DWU

DSSURDFK ZLOO \LHOG OLWWOHYPQXHRT4T? fdglicUHSUHVHRWV WKF
HUURUV DUH KLIK®DFRRIXM eBEW QHWZRUN HUURBHDWGOIHG7KBEBOXH
KDYH EHHQ SURSRVHG IRU FRPIRYHUDOO SHUIRUPDQFH RI WKH QHW
PRGHOV 7KH PRVW FRPPRQ RI PHWKRG LV VXSHWaRU VQRSWRBWLRHW
DYHUDILQ@2WKHU PHWKRGV LQHUURUV WHQG WR EH KLJKO\ FRUUHOL
QQHDU DSSURDFKHV>WXRKLBY YI7/KH URZVY@®RWKH PDWUL[ HTXDWLRQ
XWLOL]HV UDQNEQ@ DQ@I®upmvy QHDUOV OLQHDUO\ GHSHQGHQW WKXV
%D\HVLDQ>PEWKRG WR VHULRAV HIRKXRULV

ORVW PHWKRG\ Q5 NWKHD REMGIUDW X UH
HQVHPEOH PRGHOLQJ FRPELQH EDWR¥ DEQNMGHPEY K PEYWKRGYV

DYHUDJLQJ PHWKRGV DQG ZHLJRNWG pRWKRIEM- QJQ HQVHPEOH PRC

PHWKRGV ~+RZHYHU WKH\ KD Yy VO HH AROVAIRZABLAIQJI % (0 DQG ZHLJ

IXQGDPHQWDO OLPLWDWLRQ *(0O WR FRPELQH EDVH OHDUQHUV ZK
7KH SHUIRUPDQFH RI HVWLPDWRUW HY B VIXEHEDWHR EWDO OLPLWDWLRCG
XQLIRUP DFURVVY DOO UHJLRQV DQ“ﬁYmQWM%%JI&WM\EHKmQ

DYHUDJLQJ PHWKRG WKH ZHLIJKW pRhd@Hy W PLYHGURAH QpwxuH RI JH
LV D FRQVWDQW YDOXH DQG WKH DQLVRWURSLF FKDUDFWHULVYV

‘KHQ LW FRPHV WR GHSRVLWYV ZLWKMWDORYIHJIVEPIOWMUFPER OHDG WR HUURU\

JRQHV ZHLJKWV UHPDLQ XQFKDQJ"G?—I-bYLI-'Q_i@ﬁ ® WbV RI WKH UHJLROQ

]JRQH VKLIWYV ZKLFK FDQ SRVH VLJQp_’ F'PiMFEL O@HIQFJIUVIQW OHYHOV RI

GHSHQGLQJ RQ WKH ORFDWLRQ RI WKH
%DVH (QVHPEO®W(OHWKRG
KLV UHVHDUFK /(0 KDV EHHQ

QO W
7KLV PHWKRG RIIHUV D VWUD Ly KW VRU GG 1P SR R TROALER TED V §il W H U
WR FRPELQH WKH RXWSXWV Rl BERWKE Qv BRGE@Y HVWLPDWLR
ZKHUH WKH HQVHPEOH RXWSXW RLY; Yk BSRH W K @Q’Hﬁ%ﬁ&@ RO L Q
HDFK FRPSRQHQW PRGHO V RXWHKW D/ Kk RIMSBWLROWRHLMLFLHQW P
EDVH JURXS LV GHILQHG DV IROQRHVUHVW WUDLQLQJ GDWD SRLQWV W
5C EHHQ GHWHFWHG DQG WKH ZHLJKW R

BEM(y) €t Piee b GHWHUPLQHG EDVHG RQ WKHLU St

ZKHMWHV WKH QXPEHU RI EDVH bNWLLL@D%’Jﬂ WUDLQLQJ GDWLEL
LQ WKH HQVWLVEWHKHRXWEoW IR |1 ADRRY WKH HQVHPEOH ZHLJKWYV KD YH
OHDUQLQJ PRGHO $OWKRXJK WRPYHS8QRWKHK @'&ﬁ@/oﬁ:’fR@\WLDELOLW\ R
FRQVLGHU WKH GLIITHUHQFHV LQ GHUIREMPHFTHCDRIRY K iy WA PDWLRQ
XQGHUO\LQJ OHDUQLQJ PRGHOWQGNWE UHPDLQV HDV\ WR
XQGHUVWDQG DQG LPSOHPHQW 7KLY PHWKRG JHQHUDOL]JHV WKH *(

GLIITHULQJ LQ WKDW WKH ZHLJKWV RI \

*HQHUDOL]HG (QVHPM®BOH OHWKRRFK EORFN DUH GHWHUPLQHG EDVHC
HV FORVHVW WR WKH HVWLPDW

VDPSO
7KLV PHWKRG JHQHUDOL]JHV WigH % @p5\HDY NI+ HIKLELW WKH O
ZHLIJKWV WR HDFK RXWSXW RI WK(%:( RS PHRYREQIDORCNBYSOHY DUF
WR PLQLPL]H WKH HQVHPEOH VAHHKHQQWVIWPLEHS KWW RIULQI WKH HV
06(DV IROORZV EORFN EDVHG RQ WKHLU HVWLPDWLRC
x(0 [ Bé.c WKH /(0 FRQVLGHUV WKH QXPEHU RI
( [ Ids B[
HDFK EORFN ZKLFK FDQ YDU\ DQG LV
6 X E M HAEWSW R WKH ORZHVWUMRW LFPIDWKR EBVH OHDUC

[3

<
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JLIXUB %DVLF 1UDPHZRUMHPR@HDQGE QHDUHVW WUDLQLQJ GDWD SRLQWYV WR

'DWDVHW WKH OLRFHQH SHULRG DQG H[WHQGV '
mHeHvHoneMePEOHKBRGE@HQEN%EDOWLFLS?\XS?EWJ”S%”WYT%‘EES&“L
YDOLGDWHIG KIFRMU SK\U\ GHSRVLU 7 RQVLGHL
GHSRVLW LV ORFDWHG LQ WKH W@%Vé%gw[bvéquiv\/LRQv
.HUPDQ 3URYLQFH LQ ,UDQ %DV
JHRORJLFDO PI:)?SK'IERUJI-BK'.&LIRIIU]SK\U\é_| EQPL QWO\ FRP\BXI-RV(\%_T(?{\S&VLPS)?JFKDF
FRSSHU GHSRVLW DORQJ ZLW GHSRVLW KD
SRUSK\U\ GHSRVLW DQG SRVVLE \ VWREN ZK
*KRRFKL DQG RWKHU SRUSK\U\ R EHHQ VHF
ZLWKLQ WKH 7HUWLDU\ PDJPD ,[IJLI_H/‘DH)CPLD\S-lRl
'RNKWHXW IRUPDWLRQ RI WKH GH QQLWKH
WR K\GURWKHUPDO DOWHUDWL LQWR V X
LOQWUXVLRQ RI WKH 'DUHK]DU

JUDQRG LRUSKNUFE BWRFN LQWR P Sy OL(\ngHWH Fﬁ;’gggf\\/ﬁ
URFNV 7KH K\GURWKHUPOR DO f}}%@@@%@é S
PLOHUDOL]DWLRQ SURFHVVHV D .ﬁk/\@@ ¥

WKH 'DUHK]DU SRUSK\U\ SOXWR R
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Cenozoic

Qal : Recent Alluvium

Qtr : River Traces
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Geological map of Darehzar
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7D E ORMSE D ONBSE D Q61 R W HBW % (0 HQVHPEOH RI EDVH OHDUQHU\
%DVH /F MSE RMSE R EDVHG RQ HOILPDWDRIQ\ LWV SHUIRUPD
.11 EHHQ HYDOXDWHG EDVHG RQ WKH WH
- DDQG WDIVORDQ EH VHHQ WKH SHUIR
éél RI (0 LV EHWWHU WKDQ WKDW RI RI
$ﬂ DQG KDV D GLIIHUHQFH FRPSDUHG V

EHVW OHBULM HMKWHPEOH QHWZRUN V F
ZDV DVVHVVHGGKNHQY LWIQUDKWHYDOLGD
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VXEVHW WKDW FRQVLVW RI YIDIXSBHY QRS B EIDKIR O H\W PRUH WK
JROORZLQJ WKH HVWLPDWLRQ HUKRQ GMUP YOHIOWIQUREP ¥ERVSW KDV EHH
YDOLGDWLRQ DQG WKH FRUUHOPMNLRQ B R/HI HYRIKNMDA DREWMYQ[PRGHO K
HDFK YDOLGDWLRQ SRLQW ZDV HWW QP FWEBXED\D]RBELWRMIFH RI /(0 L
WKH ZHLJKWV RI WRKHKLY¥DADH GGHR¥PADVL]HG LQ 7DEOH $OVR WKH VF
XVLQJ WKH WHQ WUDLQLQJ GDWD G B UG W VF AOIRL W BWXMR GWKIEG LQ )LJ
WDUJHW YDOLGDWLRQ SRLQW *L EH @ VWKW EW K\WHHWQ X W KD GKKVR UP D Q
RIWKH YDOLGDWLRQ GDWD DUEHW®DREBWWHKH \MRVE PEIOBW RI LQGLYL
QH#ZRUN V HUURU ZDV FDOFXOM@NBG DYG % P SDQEGLWRFRXBG EH FR
LQBELYLGXDO HUURUV RKH{D FW KERDR/FHD O HIR QQ HWK H HED K Y VB B B © B O M
ZHLIJKWWVRI EHDUQHUV KDYH EPHWKRIBORKEQDIWHEGHG EHWWHU UHV X(
EDYHG RQ WKH HTXDWLRQ  DQ G QG LYQGHKP B @ PRGOS VHPEOH

KDY EHHQ GHKWYHIBBEHIPDQFH RIPHWKRGV

LW

0%

~

FX HVWLPDWWLRQ Z
’
.
FX HVWLPDWWLRQ ZLW

T
W)
o

&8 5HDO

E

FX HVWLPDWWLRQ ZLWK /0 PREH

&8 5HDO

F
JLIXUMKH % (0 *P0 EDQG /(B PRGHO SHUIRUPDQFH WR SUHGLFW WKH &X JUD

7D E ORMSE D OMBE DOQRGIRWHG/MWDVHW PHWKRGRORJ\ /(0O WKDW HIIHFWLYHO

06(_ 506( R OLPLWDWLRQV RI WUDGLWLRQDO HQ\
% (( 0.040  0.199 0.60 LOQOWHJUDWLQJ YDULRXV SUHGLFWLYH

(0 0038 019 064 RUGLQDU\ NULSLYWDHDRHKWYBJ N
(0 0035 0187 067 QHDUHVW QHLJKERUV VXSSRUW YHFV
DUWLILFLDO QHXUDO QHWZRUNV /(O
&RQFOXVLRQV DFFXUDF\ RI FRSSHU JUDGH &X SU

7KLY VWXG\ GHPRQVWUDWHWRWEXK\UVERSISIHEDEQHERVLWYV
DGYDQFHPHQWY LQ RUH JUDGH HWWHPIDIWILARYD W KYUHROMS WKW RI /(0 OLF
GHYHORSPHQW RI D QRYHO OWRDORFDP® LHOQWHREA@AHLJKWYV RI EDVH
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WKHLU SHUIRUPDQFH LQ WKH Y [>F@Q3IDNH URIG WK HAIQINQIR Z1Qcial
HVWLPDWLRQ SRLQW 7KLV ORFBOLIWE" DU R FEK DioyR 7am

IRU D PRUH XQGHUVWDQGLQJ R4t F6VVNITHELOLW) LQ
JHRORJLFDO GDWD ZKLFK LV >F@WWWDFBO UDWGREQEK\D\ 6 *DQJIXOL 5
HQJLQHHULQJ DSSOLFDWLRQV 7KH QWEQBWHR Q UHVXBWWLWKPV DQG
VKRZLQUUHORWLRQ FRHIILFLHQWRRUYH BHWMYHQHVWLPDWLRQ RI VSDUVH
HVWLPDWHG DQG DFWXDO JU D&M\ Mg Eleftyir PR e plegfions

HIILFDF\ Rl WKLV PHWKRG FRPSDUHG WR LQGLYLGXDO

EDVH OHDUQHUVY DQG WUDGLWLR @YHP VHPEOH W}CH: RVRXUFH &
LRQ 8VLQJ 1RY
,QQHQHUDO WKH HYDOXDWLRQ \;5 %% ﬁ VRO WRTUDG
SHUIRUPDQFH RI YDULRXV HVWL M bGRL
EH EDVHG RQ FULWHULD VXFK I{DqQJE,

DQG JHQHUDOL]DWLRQ XWLOL]LQ Vﬁ V OLNHMEIBW
YDOLGDKWIROXOWY RI WKLV FRP v@épﬁﬁﬁﬁﬁ“”&’

SUHVHQW VWXG\ LQGLFDWH WK Cﬁ’l”{/wgz(%? QVKH

SHUIRUPDQFH RI PBEBKHGHPGIMXREGEAYLOO\ 6FR HOG & &RRSHU /
JHQHUDOO\ VXSHULRU WR WKD WE%\E/ %W%E Pﬁarb'@f@ ISSXUDROSSg;
+RZHYHU LW LV LPSRUWDQW WR ?ﬁ’-}! HAwWk RG IJ—'\ID\%

PHWKRGVY DEWXRKRRKSOH[ WKDQ GOYFIRV RPL $ OLVKUD 3DWUD

JHQHUDO UHJUHVVLR
OHDUQL@FKIHSUBHTXLUH VWUX bﬁg H HYWLPDWLRQ F
WKDW LV RIWHQ GHSHQGHQW ( rafeocne@%&%
&ROVHTXWERWAXDOLW\ RI WKHLUCRXWE (RYACTA

FROQWLQJHQW XSRQ WKH OHYHO @éWWLi%sﬁuWEQ/%Rﬁ;D@WR\ *DQJIXOL 5
SUDFWLWLRQHU LQH /HDUQLQJ $OJRULWKPV D

7KH ILQGLQJV KLJKOLJKW Wﬁ?ﬁqﬂ%gﬂgﬁ%ﬁﬁ%ﬁga;;ﬁ%ﬂgrgH (VWLPDWL
02

DGDSWLQJ HQVHPEOH PHWKRG\gndW&pp@CEngnR GRL
KHWHURJHQHLW\ RI PLQHUDO GHSRVMV\DJVDUHLQIRUFLQJ WKH

QRWLRQ WKDI&MIIHWXDGRQBSSURDF 7DWXOOR %RYHLUL .RQEC
LQVXIILFLHQW LQ WKH FRQWH[WsR@ JUD(GdS'ok'N\WLLd?]DGW/IDBQLQ@& DQG HQVH
ORFDOLJLQJ ZHMIR®Y DEORMRW HRROIFHG OLWKRORJLFDO FODVVLILFDWLR(
LPSURYHY SUHGLFWLRQ DFF XU D/bdndE ok BéockrfdcN! RxpFolidgh\Wdd L E X W H&R L

WR PRUH LQIRUPBEBSLQHEALYLROVRIKWFH GRL RUJ M JH[SOR

HYDOXDWLRQ DQG PDQDJHPHQW @)¥sWxddl sUHVHDYF KQWURGXFWLRQ W
VKRXOG IRFXV RQ IXUWKHU UHIQQW@JQM@MMM:R(GRORJ\

DQG H[SORULQJ LWV DSSOLFDEL IRIFURVV G LY AN, UHFRIQLY
JHRORJLFDO VHWWLQJV WR HQK @DLOW 3 REXMWEY R
UHOLDELOLW\ LQ PLQHUDO UHVRXMFH SV CPBWLRG

)W LV LPSRUWDQW WR QRWH WK W Ry
HVWLPDWLRQ DFFXUDF\ LV E\ ?ﬁ@;ﬁgﬁ&h 5@%DJQ6HW(LEFUES$F;U
VSDFHRQILIJXUDWLRQ *LYHQ VMKd‘LNI-OJ@\FLl\bJ WKkH DUWLILFIMG® QHXUDO Ql
VXSSOHPHQWDU\ GDWD IRU WM Gl GRQO\ WKH

FRRUGLQDWHYV KDYH EHHQDKHH;—) EQJKVI\_Gét' bLQiﬁ(% 3 %RYHLUL .RQDUL
FRQILIXUDWLRW UHFRPPHQGHG g\W LIZbW/ IXWEKMI KL % &RPELQDWLR
VWXGLHV LQYHVWLIJDWH WKH LPSIDBbYLBI WEKIR DKPQ DeulMeK YW@ f-opow U D
VXSSOHPHQWDU\ GDWD VXFKOHIDYRGI HRS KRLIOFPHORFKHPLFDO $QRPDO\

LQIRUPDWLRQ RQ WKH DFFXUDFQHF@IILPHWWUF’(DWJ-P\QN?H}S%\ELWO &HDWYU
Minerals, 12

S5HIHUHQFHYV > @XUQHWW &  &pphkcation of Neural

> @I]DO 3 )DUKDGL 6 %RYHLUL R/é% H@m’?@g&f \’f\‘;’l’_’"“’SOZDPQ’K
6 6DHLQ / *HRFKHPLFDO $QRPPON Q
WKH ,UDQNXK 'LVWULFW 8VLQJ +\EWLGXOWWIOLQH /MHMWPLQYJ *DQIXOL 5 6DPD
7HFKQLTXH DQG )UDFWDO ORGHOLQJ o6 (RBGHRES D GEFHS W H G $ K\EULG HQVHPEC
ODQXVFULSW *HRFKHPLFD® O RPDON MWK BW LBEQA @HXUDO QHWZRUN IRU RUH
'LVWULFW XVLQJ +\EULG ODFKLQH OliddPubtidna/Qalirmh bf Bl iTintik, RecilGution and
IUDFWDO PRGHGOLQJ GRL  Environment, 20

*(23(
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> @& 6 3DQ = $ QRYHO HQVHPHEWHRRINYD Q®BRPL 81,9 3529,'(1&( 5, ,167 )25
IRUHVW IRU DVVLVWLQJ GLDJQRVLYV RI$IDYNLODBBR/ 6<GLZYIDVH RQ

VPDOO KDQGZULW W W@Qrnaio@uD/BukrtaN GDWDV@BI\(/KHP 6 6 F K P H LAppHbtimdiing

of Medical Informatics, 144 a function and its derivatives using MSE-optimal linear
> @QMDGDW 0 ORXED\HG $ 1D VYV ledbmb$ati®bs of weikdd Bdedforward neural networks

$ 6\WWHPDWLF HQVHPEOH PRG G WEHOH BYLRIQUY S BAY RTIHFIO UWPHQW R 6 WD W
IRU HGXFDWLRQEOWERWRABEQSQI | ooyl /. 6poDPRO 3 LHXUD G
HQVH PE%Nanvactionv on Pattern Analysis &
> @DWKL 0 S$OLPRUDGL $ + H P DWNclhin® ItBRiduce +
2SWLPL]LQJ ([WUHPH /HDUQLQJ og& \152??/ [_J,RUL KP .
Soning
XVLQJ 3DUWLFOH 6ZDUP 2SWLPLIDWLR (VWP D W %N %%%HVHQWHG ow

$SSOLFDWLRQV DQG 6FLHQFH RI $SUWLILFLD
> @RKDPPDGL , 6 *KDQEDUL O

$ K\EULG JUDSKLFV YLGHR UDWH %E;ﬁ%%%f\%%ﬁﬁmﬁ%% R\fV IRU FRPELQL

RQ JUDSKLFDO DVYV HMMal & BeaF-Tnk X G JD
Image Processing, 19

> @YHFFKLD $ $GYDQFLQJ Gui&%%}gﬁygﬁag'* % +HIDUNKDQL

XA Q@ OXWLRQ Rl 'DUUHK]DU
GHHS DWWHQWLR @rig PT WzRU HSRVLW ,UDQ HYLGHQFHrabldRP [OXLG LC

Journal ofGeovczencev 7

Decismtihing Models S5 (OVHYLRU | 2 @OWRRERZE Mo unkpoL )oxL
HYLGHQFH IRU K\GURWKHUPDO 10XLG HYRO
> @L = /LDQJ * =KRX - .RQJ =DU SRUSK\U\ FRS ShiaGHSRNELW ,UD Q

$ MRLQW OHDUQLQJ IUDPHZRUSieARYJ73BRSWLPDO IHDWXUH

6|-;I[WUDFWLR(?GIQ/G/ Bl dn Sciences, > @DUVDSRRU $ KDOLOL 0 THsOH )

0 OLQHUDO FKHPLVWU\ DQG LVRWRSLF
> @OL / -DYHHG % 1RRU $ G5DXIPBIJPDWBBXUGBEUDWHG DQG K\GURWKHUPDC
*DQGRPL $ + SDUNLQVRQTV '®UWHXY H BHANKHBWER®SHU GHSRVLW .HUPDC(

EDVHG RQ IHDWXUHV UHILQHPHQW WKUB@d®eolog\REVEXsBD UL]HG 690
DQG GHHS QH Xdibifr RpdWy, ZR U N

> @DUVDSRRU $ 'LOOHV - .KDOLOL 0 ©
> @DSQLN 9 6WDWLVWLFDO /HDWQUBDRKHRU\ -RKQ 6WDEOH LVRWRSH U
:LOH\ 6 RuQ \New York, 1 K\GURWKHUPDO VXOIDWH VXOILGH DQG VL

> @HFPDQ 9 Supportvector machines basics D UXU U _ SRUSKIU \U DFQR S E ESU LGE)E'D%BRLVRLQV\\// :‘Sl
6FKRRO RI (QILQHHULQJ 8QLYHUVLWM%C%(UIg)gé\/%eochemwal Exploration, 143
> @LX 5 X 6KHQ < =KX $ <X & &KHQ 7

=KDQJ < (QKDQFHG GHWHFWLRQ @;LD LRQ e 6WHUQ 5
FOXVWHULQJ VYP IRU YDULRM()ﬁvURER_}/\b W ROy U]BéHK 5 0

preprint arXiv:2403.03026 Carbonated Ophiolitic Peridotites (Listvenite)
> @RUWHV & 9DSQLN 9YHFWR U@MsBiR Nbpic evidence and element mobility. 3D S H U
Q HW Z Rddi¥h¥/ learning, 20 SUHVHQWHG DW WKH (*8 *HQHUDO $VVHPI

. . $EVWUDFWYV
> @HFPDQ 9 Learning and soft computing:
support vector machines, neural networks, and fuzzy logic > @OLIDGHK 6HYDUL % +H]DUNKDQL $
models 0,7 SUHVYV HYROXWLRQ RI WKH PDJPDWLF K\GURWKHUF

GHSRVLW EDVHG RQ IOXLG LQFOXVLRQ DQG

> @HUURQH 0 3 &RRSHU /1 py 'DL!(UHI-Q(]EHnanquDékholarl Research
QHWZRUNV GLVDJUHH (QVHPEOH PHM%%B%&QIRU K EUL DO
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