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Abstract

7KH DQDO\VLV DQG DVVHVVPHQW RI ODQG XVH FKDQJHV DQG FKDQJHV L
WKH .\MRYND DQG WKH 6YUDWND 5LYHUV DQG RYHU WKH ZKROH 9HOL NI
7KH FKDQJHV ZHUH VWXGLHG XVLQJ VHWV RI ROG WRSRJUDSKLF PDSV F
Rl WKH FKDQJHV LQ WKH PDLQ VWUHDP OHQJWK DQG WKH PDLQ VWUHDF
ULYHUV 7KH JUHDWHVW FKDQJHV ZHUH IRXQG LQ WKH 9HOL ND ULYHU E

Shrnut
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$XWR)L VH Y WRPWR OiQNX ]J]DEiYDMt DQDOI]DPL D KRGQRFHQtP JP%Q Y
WRFtFK Y KRUQtFK SRYRGtFK .\MRYN\ D 6YUDWN\ D Y FHOpP SRYRGt 9HOL
VDG VWDUIFK WRSRJUDILFNIFK PDS ] S%WL DVRYIFK REGREt 8 KODYQtFK
Y\KRGQRFHQ\ K\GURJUDILFNp ]P%Q\ D EN\OD SURYHGHQD QXPHULFNi DQD
]P%Q N)LYRODNRVWL KODYQtKR WRNX 1HMY%Wat ]JP%Q\ E\O\ [MLAW%Q\ Y

.H\ ZRUGO/'DQG XVH ULYHU EDVLQ ULYHU QHWZRUN ROG PDSV .\MRYND 5
K\GURJUDSKLF FKDQJHV &]J]HFK 5HSXEOLF

1. Introduction YLHZV 'HPHN HW DO +DYOt HN 6W U
7KHUH DUH PDQ\ GLIIHUHQW PHWKRGYOXWHNG WR 'ARBNWRWD O +DYOt HN HYV
ORQJ WHUP ODQG XVH FKDQJHV 2 VXFRNBY WXHW DRFHVVLO@BERNDQRYi HW DO
RI VWDWLVWLFDO GDWD VHWV DQDO\VLV RI ZULWWHQ KLVWRULFDO
GRFXPHQWVY DQG DUFKLYDO GDWD ,P®ISSIL®XDRI MDPGE XMWH SURFHVVHYV GULYL
FKDQJHV EDVHG RQ DHULDO DQG VIFWBEHQOHWHEQIKB QY R QIWHSKWLWRWR | WKHVH FKDQ
PDSSLQJ EDVHG RQ WRSRJUDSKLF PBHV\WQRD PHRAUXWHWF®ODQG XVH GHYHORSP
DQG RQ FDGDVWUDO PDSV RQ D ODU-HOWFIDNOH OHIHWIPNVFDOHWIHQGHU HW DO
WRSRJUDSKLF PDSV HQDEOH WKH GMHQGHBWLRBVRI WKHZWSMIQDIPD O %L tN HW D
GLVWULEXWLRQ RI ODQG XVH FKD@LHW DWQRP - MOKH HXHFRQGNRNDQRY i
KDOI RI WKFHHQWXU\ ,Q WKH &]HFK 5HSXEOLF D
UHPDUNDEOH DFKLHYHPHQW UHSUHVBQ® \VXWHH- RDRIAY IXNEOIFOVR RIWHQ FOHI
PDSV RI WKH ILUVW WKH VHFRQG DRDQGWWHKHKWKURIUBEKWRBLDULYHU QHWZRUNYV
OLOLWDU\ 6XUYH\ %U QD HW DO K\GURKHR DSKIRVDIBQG RU K\GURORJ\ RI
RI WKHVH PHGLXP VFDOH PDSV LV WKW UH DSRRW HQWIZDOPERH WXG\$0O0ODQ *UH
WKH FKDQJHV RI ODUJHU WHUULWRADIQH\K DPPBWHD AW DIAtPHN
6ZHWQDP 6NDOR& HW DO

7KH VWXG\ Rl WKH SUHVHQW VWDWH DQG
7KH FKDQJHV LQ ODQG XVH LQ WKH \QVHMHOD B W SKE QILLFY ED VHBVWHUQV VKRXO0G WK
RQ WRSRJUDSKLF PDSV ZHUH SUHVIIDGWHRI WRHQ WW UDQWMRPBIRHOMWDQW FRXQWHUSI
GHOLPLWHG ERWK IURP DGPLQLVWURWLOMOBQGVHQYKD@IDHP\HQAWDO+RRNH DQG 5HC
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'LQWHUERWWRP -RQHV HW DODLQIDOOHPHMNII ULYHU SDWWHUQ GHYH
HW DO 7KH FKDQJHV RQ VWUHDPV/PYHWHUPOOMHEE XVH GHYHORSPHQV
RQ GLIIHUHQW OHYHOV DQG LQ GLIIMWHEWNPW LFDH WRUNGREE L) WKH &]HFK 5HS
'RZQZDUG HW DO +RRNH DQG HOM®PRQW  %Ui]GLO HW DO

.LOLDQRYi 6NRNDQRYi @LNXOLQDV 7KH

PDLQ LQIRUPDWLRQ VRXUFH IRU WK® StWiy @ledk! SURFHVVHV RQ

ZDWHU VWUHDPV DUH VLPLODUO\ WR WKH DQDO\VLV Rl ODQG XVH

FKDQJHV VHWV RI ROG PDSV +RRNH KUHG FHIARP@WL]HG EDVLQV RI WKH ORU
. XNOD $OWKRXJK K\GURJUDSHKLHOHEWHIE SRWRQUWRU WKH GHYHORSPH
GDWD JDLQHG IURP YDULRXV VHWV R RIOYGH P DSDWDUHHUQR WRTEKH VBHHFLVH LQ WK
FRPSDUDEOH EHFDXVH RI WKH XVBLRHWLDQLUKMXM §FODWWD 5LYHU WKH XS
GLIIHUHQW YLVXDO GLVSOD\ DQG RUEDYSQRDWR RUKWMKIH DKW KRGYRORJILF VWD)
RI WKH PDSV SURYLGLQJ D GLITHUHQWQS0O DQ LW KM WFIDR B FRX WIKFH 9HOL ND 5LYHU
WKH\ FDQ SURYLGH VXIILFLHQW GDWDUHODP \GRHZ QD WROWKH WRRZQ RI 6WUicQL
K\GURJUDSKLF RU K\GURPRUSKRORJVAWKIGR® &H R IRW KHVBHDPWND 5LYHU HQGHC
HJ 'RZQZDUG HW DO ODWBXRAINRWYQLFH DQG LQ WKH FDVH RI WKH .\V
/IDQJKDPPHU DQG 9DMVNHEU ORMRIRBLQWRY ODQG

XVH GHYHORSPHQW LQ VHOHFWHG EDVLOV RI VWUHDPV FDQ EH

IRXQG HJ LQ VWXGLHV PDGH E\ IRYHIRVE x wKkRUV VXFK DV

7ULPEH /IDQJKDPPHU DQG 9LOtPRAKH VW WHID@LQEULQJYV DW DQ DOWLWXGH
HW DO DQG %Ui]GLO HW DO  YLOOMKMVRI BXWDKRUAMXW% RQ WKH VRXWKH
GHDO ZLWK FRUUHODWLRQV EHWZHHQ ®D QG ®VB ¥ KD QIRBVWKGIGEBR)LE\ +LJODQC

)LJ /IRFDOLVDWLRQ RI VWXG\ DUHD ZLWKLQ WKH &]HFK 5HSXEOLF
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