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S8WLOL]JLQJ JHRJUDSKLW WRIRRAMRWVR B QJ IVV N
LQIRUPHG PDULWLPHAVHRHFHDRUBDQFH HYD

JORULV *RH({FOMQGVOHQLNDFHLOQOMDQGHU

$DOWR 8QLYHUVLW\ 6FKRRO RI (QJLAG HHERD QHBS\D UUDRHQW RHBISGRQRJ\
5HVHDUFK *URXS RQ ODULWLPH 5LVN DQG 6D$HMWR 3L2Q OERIG ),

.RWND ODULWLPH 5HVHDUFK $V~HRLFN.IDQ\N.IRX0R)W NNDR WINIO D Q G

8QLYHUVLW\ RI +HOVLQNL 'HSDUWPHQW RI *HRVFLHQ¥HMVDQ & L* HR DUDIDSKG
&RUUHVSRQGL@IDDRWKRRU LY JRHUODQGW#DDOWR IL

.H\ ZRUGWULWLPH 6$5L3|RUBHGNSHUIRUPDQFH HYDOXDWLRQ PDULWLPH V
LQFLGHQW GXUDWLRQ

$EVWUDFW

,Q PDQ\ VHD DUHDV WKHUHDIOV DAW QY LMF\D @W WKH PDIOD WIDR@LQJ YHVVHOV
QDYLJDWLQJ HVSHFLDOO\ LQ FRDVWDO DUHDV 6HDUFRHRBE®BHDARXH 6$5
VHD DQG DUH UHODWLYHO\ [UHTXHQWO\ FDOOHGHWR) SHWN\R U A WH \$S0H W U
IURP WKH LPSRUWDQFH RI DGHTXDWH RSHUDWLRQDO SODQQLQJ DQG W
HVWDEOUWREKQW DH I HRWILLYH HDQ@QW B RV S/RIQMIR WRWE HFD SSAVINV\ SODQQLQJ FDC
DV@HFLVKEBSRE® MU GHWHUPLQLQJ WKH QXPEHU DQG ORFDWLRQ RI WKH
658V 7KH SXUSRVH RI WKLV SD$BURUW HAGR DSSBBHMRDFW V2KAK KO RRAENL QHV D
KLVWRULF DFFLGHQW DQG LQFLGHQWQ GRIUWPD VWRIRQHEHHDWHR QID® PE RIDRWILLK
,QIRUPDWLRQ 6\WWHP *,6 PHWKRGV 7KH PHWKRG LV IDROPHG WR D FD)\
FDSDFLW\ HYDOXDWLRQ RI WKH YROXQWDU\ VHDUFK DQGQOB®BXH VHUYLF
5HVXOMAD WHIGWKDW WKH UHVSRQVH SHUIRUPDQFH IRU UHFUHDWLRQDO ERE

 QWURGXFWLRQ SDSHU EPRQRMMIMWR WKLV ILHOG WKL
DPHWRRRJ\ UHO\LOJ RQ *HRJUDSKL

,Q PDQV VHD DQG LQODQG ZDphkt W pp\HDV g VWI@& S L B D WHRW \
UHFUHDWLRQDO DFWLYLW\ H[LYMY pHWSHEDDQO b SXSLRd WK HD
VXPPHU VHDVRQ :KLOH ILVKLg DYRNEQF pRLPL @I WKH *XO1 F
DQG RWK"EUDVZ’UGNH“HFUHDWLRQR@ KHPSRYMBRWQFH RI WKH UHV

IXQFWLRQV RI D PDULWLPHJDUMR K M KH @@@NNQ LR XWLR 7KH
WR KXPDQ OLIH ,QFLGHQWYV DR 7 HUHVQ@VWKQ K WKFH
IURP ERDWLQJ DFWLYLW\ RFFxlwaj ,Jp N,\Q_\R T H \@Q,&DWHG
UHTXLULQJ WKH RSHUDWLRQ RI UREX)\ HITHFWLYH
FRUWWLFLHQW PDULWLPH VHDUI S
VHUYLFHV $SDUW IURP WKH L|A JENS L“‘.‘“'_ o
RSHILRIQMO SURFHGXUHV DXQIOIIS\| by (SN
WUDLQLQJ DQG VXLWDEOH HTXI| ™ T ot /’—"’“ v

FDQ EHQHILW IURP VWUDWHJILFf = ™& % g o

DQDO\WVHYV DVVHVV WKH GHPDQ( /& & == ko W\

LQ GLIIHUHQW JHRJUDSKLFDO |- H

0 ‘m Municipality border

UHVSROQYBFLW\ LQ OLJKW RI V === [ sty res

DSURFHVV RI VIWQURWRBIGF PWD

SODQQLQJ KDV UHFHLYHG UHO y“fﬁb%%}:bw&cﬂh‘ﬁ Sy @)L RIE RBR'

WKH UHVSRQVLEOH D XWK®RW L WK ch Q Gx LI QL]D
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7KH UBRHVWKH SDSHU LV RUJD YD]|®IGH GWRRMO RRY GHWHUPLQLQJ
J QVKH VHFHMIRQHG ZRUN DQG SFHRIQRUWAEQXMH RQ GLIIHUHQW ZHDWI]
D&YHUYLHZ Rl UHODWHG ZRUNWKWH ®S$SOHEMWMIGRQ RIWK HPRUH HOL
VHFVWBLRMKHRUHWLFDO DQG PHWHKRGRDRG LFHDW RADPOLYFH LQGLFDWR
WKHWKWRUHWLFDO DQG PHW KRTGRUDRWIKAD/OI EDOYGYV IRU WKH
ULVGIRUPHBQVMVSODQQLQJRPHWKRG LV LQWU
GXFHG ZKLOHS5UWKNH D/GIE WIHRIS R G VHWIKHHIRIBHWLFDO DQG PHWKRGROF

PDQFH LQGIUADWHRWWY WKH LQGLRRWBMY Y % ViGo YeRs HuvsHEWLYH
DVVHVV WKH VSDWLDO DQG WHPSRUDO 'ULVN OHYHOV. DV ZHOO

DV WKH PHWULFV XVHG WRUHYDOXDWH WRHLWHPSRBYHOERDWLRQ
IRUPDQFH 7 KH WHIWDRVQRUY 685 YBWN GHILQLWLRQV DQG DSSUR
GHQW GDWBBKR@DYOWKIH UHVX0WXRgY WeR*RHOROQWBXND

LQFLGHQW GDWD DQDO\VLV DF®WM MKHyOBRNRRIGE HE DR (r @DV
VHFVBHRQRUPDQFH LQBRV¥B@RWDHOWE ULVN FRPPXQLFDWLRQ LW L
VLISUHVHQWY UHVXOWYV IURP WM@MWWhW@%WUYﬁ@#D%HH WHUPL
EDVHG RQ *,6 PHWKRBIMMQRWRHFHHF¥WIRWLYH WDNHQ WR GHVFULE
6$5 SHUIRUPDQFH DiYDLMARURIRGQ WKH FXUUHQW ZRUN UWVN LV
SHUIRUPDQFH HYDOXDWLRQ LV R7 MK Ith sSSSRMMD-HEO IIRAERK VR IXQF
GLVFXVVHG LQLV\HQH/M@{H;W\LRFQVR‘#W!& WLRQ ZKHUH VRPHWKLQJ R

&RQFOY\RRRDW GHY WKH SDSHU VWDNH 7KH ULVN FRQFHSW LV X\
SRVVLEOH RFFXUUHQFH RI IXWXULI

5SHODWHG ZRUN DQG FRQWULEX@VRW@LEOH EXW PD\ RU PD\ QRW RFF
H VWDWHPHQWV DERXW W

O9DULRXV DSSURDFKHS/R\XBDF HI -
HYDOXDWLQJ WKH SHUIRUPDQT IFDWRUD/YH,
VI\VWHP RU IRU SODQQLQJ LWV V\b % D 6$E5

D¥

GHYHORSHGEDWYHGQFPR R[\ IRU \

IRU WKH GHPDQG IRU UHVFXH g W !

VSDWLDO ULVN DQDO\VLV EDVHG §H\OHWI

IQFLGHQW GDWD 'HOWDPDULQ RY QGHU

DQDO\WLV RI PDULWLPH DFWLYLWJ\ Vv B VLGH

UHVSRQVH DQDO\VLV IRU WKH R¥&oHYDG

_.ROGHQKRI DQG 7DN SUH %{ Y BYLHV I
FEWHG E
0

DW ULVN LQ GLIIHUHQW VHD 1 R ;/Y(IﬁHZUKLL\/I
DYDLODEOH 6%$5 UHVSRQVH FDS i O\ UDON W
PDWKHPDWLFDO RSWLPL]DWLR . M : Qég?‘u 3a° PHDQ\
DJH SUREOHP WR WKH VWUDWHJL fo f 655
XQLWV D@QLRQQHDVW FRDVW ZD UV $JRIUD HW DO
GHYHORKHG WDWLRQDO PRGHO W R a5y, X NW H1

WKH VXLWDELOLW\ RI ORFDWLQJ UHVFXH YHVVHOV LQ D JLYHOQ
ORFDWLRQ 1RUULQJWRQ HW DCEKHBHLYQWWIKR &k FNGLE B WHOWWR WD
LDQ QHWZRUN PRGHOLQJ DV DRXWHARWY RWRLAGHOXWRWYY wiHWKH F.
UHOLDEB®EWSRUDWLRQV *RHL}JC#D/@'G'*/\QG#IEQWIBLUV IRFXV RQ WKH
KDJKLJKL DQG .XMDOD  GULSUHEERVHGP b QdilswiPLQO\ EDVHG RQ LQ
GLVFUHWH HYHQW VLPXODWLRQ PRGHO |RU HYDOXDWLQJ WKH
SHUIRUPDQFH DQG UHOLDELOL®RSR-FRVWH VeR'sVRMIARYH SHUIRUPDQFH
6LOMDQGHU HW DO LQYHVWIZHBWSSG WKNSREYDESE LWR GH I L Q F
FREWVHG * RGPHWIKR HYDOXDWHWWKRVURIVE RMPHEHU RI JRDOV WDL
WLPHV IRU 6HDUFK DQG 5HVFNHVSROQWVYEGHSRUJIDQL]DWLRQ UHC
GLIIHUHQW PHWHRURORJLFDO FROGIQVIRWVRQYIV DLPV ,Q WKH F»

7KH FXUUHQW PHWKRG DQG B$SOMHDWIFRHY LWKWWRRABY LV RQ
OLQNHG WR WKH ZRUN LQ 3HOFRDWWHW \WBJLF SODQQDQGOHYHO
.ROGHQKRI DQG 7DON E X W7 RR\D K5 WDNIPMM PW®RWW DERXW WK
OLWHUDWXUH PDLQO\ E\ WE&H D% SSDLGH \WRLBG URRPRUMFID LQGLFDW

DULVN DQDO\VLV RI 6$5 LQ WKH TRUWE
RQADOFXODWLRQ RI WKH QXPE %
W

~ ~ymay

no {OASyImIO0 WRdzliy144 2F (KS aliity'S *yigSialie 21 {10150y no ommpo
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WLWDWLYH RI TXDOLWDWLYH FKIQUDG WOIRH V WIKIDW RW KHKHH 695 D ¢
UHVSRQVH V\VWHP LQ UHODWLARQPBHRU WRKIH LEEL GHHPW QBFFXUUHQF
ZKLFK DUH XVHG DV D SUR[\ IRUQWRIY QR DHIHDO O+ BAHHMRU ZLWK D
PDQFH TXD@HWDURKFARQVWUXFWHGLEPMHEGQWY SHU \HDU HWW LV |
DILYHQ EDFNJURXQG NQRZOIHGJIHSRRQVHZKRUFIDBDRDMMRQ LV DQ LF
WXWHYV GDWD PRGHOV DQG MXEGDRHQWRH MHHMUIRUPDQFH
LQGLFDWRUV FDQ EH XVHGXWR TXDOLWDWLYHO\ DQG DUJ
PHWDWLYHO\ UDQN WKH ULWN L 1500

FDQ WKXV ZULWH 00

N 1200
5a/3,¢%. M 0 - O N

B uRRs

missions
[

L o

Q o

o o

ZKHB LYV WWHK SHUIRUPDQFHOLQ F 00 F86G
WKH QXPEHU RI LQGLFDWRUYV | 400 RQ

WKH SHUIRUPDQFH LQGLFDWRU 200._-_._._._l q
0

TXDOLW\ LQ UHODWLRQ WR WKF

2007 2008 2009 2010 2011 2012
year

SLVN DQG UHVSRQVH SHUIRUPDQREUHERDEF PIVERAPEHU RI LQFLGHQW RFF

7K VHOHFWLRQ RI ULVN [QGLMBF®WRPWOAY EDVHG RQ H
SHUW MXGJPHQW RI RSHUDWLRQDOO/BHWKRQRZMDIDBE WHHQG LP¢
JLQQLVK /LIHERDW 7QKQHV HWDXWH. RQWWEHRRBND DV D VRXUFH RI HYLGH
EHORZ VWUDWHJILF 6$5 GHPDQG DQG 6%$5 S

5, TUHQGV LQ QXPEHU RI LQF FRPEWRARXV ULBPHYLNHON ®HDG W
5, 3UHYDLOLQJ PHWHRURORJLMBYLERWER®LRKYFK LV DFFHSWDE
5, 6SDWLMWULEXWLRQ RI LQFRGMbORA/

5, 7THPSRUDO GLVWULEXWLRQ RI _LOFLGHOWY

5 7\SHV RI LQFLGHQWV 5, 3URYDLOLQJJ PHWHRURORJLFDO FRQGLW
5, 2EMHFW WR UHVSRQG WR LQ 1@H LIPHG®W WDSHFW IRU 6%$5 SODC
5, 1IXPEHU Rl FRQFXUUHQW LQFHWHRWRORJIJLFDO FRQGLWDRQV X

7KH VHOHFWLRQ RI SHUIRUPDWFHRVoGR Q DEAR BIV/S HY VW& RVR RFF
EDVHG RQ H[SHUW MXGJRHRQWHIHXSBONMW LAY DKDYHEHHQ IRXQG W
IURP WKH )LQQLVK /LIHERDW ,®ReLALQBLROUVUHFWLREP QUH WKH PD
3,V DUH GHILQHG ZLWK WKH KHBY ®K& R R BEGRMBYOHRNES BDIG

5. WKH SUHYDLOLQJ ZHDWKHUVHRYEKWR RS VU HKRXH HQUHWY 658
OLVWHG EHORZ FRQGLWLRQV ZHUH VWXGLHBG XVLQ

3, BHVSRQVH WLPH ZLWK PVE%LFbC{ﬁUvRP WKH JLQQLVK OHWHRU

3. SHVSRQVH WLPH zLWK P VZLqéiH 9HQIOILQHQ IRU GHW
3, BHVSRQVH WLPH ZLWK WZR }HNiry nAac nuvevy

XQLWV W aves
3, 7LPH WR DUHD FRYHUDJH  *|

—SipOO

5LVN LQGLFDWRUV 6%$5 LQFLGH; | — koo

,Q WKLV VHFWLRQ WKH DQDCE
DEOH LQFLGHQW GDWD DUH VEk =
PDGH DYDLODEOH E\ WKH UGC
)*% WKH )LQQLVK /LIHERDW .
WKH )LQQLVK 5HVFXH 6HUYLFH‘ 0%70 4‘5 ;0 135 léO 225 2110 3:‘[5 360
\HDUV + '"HWDLOV DERXW WK.. _ o .._ . uindousedeon g

IRXQG LQ 9HQIOILQHQ JLXUH3UHYDLOLQJ ZDYH DQG XUQGJGLUH
UHFRUGHG 6%$5 LQFLEHQWY GDWD

5, 7UHQGV LQ QXPEHU RI LQFLGHQW RFS)I(_le)J(I-qu_fHVVKRZV WKH SUHYDLOLQJ
7KH \HDUO\ QXPEHWY RKRQRLGQWEWV+HOVLQNL ZDYH EXR\ ORFDW

X UH 8VLQJ D WUHQG WHVWLQURWPHFKQVTRMLS URSKRWHCH EALQG GL
.YDOi\ DQG $YHQ LW LV PRPQONG VWDWKRQV LQ ,QNRR DQG 6L

1%

1%S&1808 bld4126S 1IRSY I a2ia|iS: & {10150lyiS no ommpo o
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HDVW IUR®N+HOMVSHFWLYHO\ KEKHU ZQMB UD Q/EKPLQRWWIBD DUHD L
ZLQG FRQGLWLRQV DUH GHWHURDQWGE UDQVSWKW RWNKW WWUREB\RJIUH
WKH 6$5 LQFLGHQWY DYDLODEG@HWQ WRWWGDWILGHO WY RFEARU YH
WKDW WKHUH LV D UHDVRQDEOH WRUGHVWRQEHQFKQEHVUZHHQP W
ZDYH DQG ZLQG FRQGLWLRQV D@HGQWHKHD@HBADVWHUQ ZHVWHUQ
DQG VRXWWEHQGY DUH WKH GRPLQIXKGHW EDQAEAVW Q@ QDO\VLVHIHY XVHG
WKH DUHD VSRQVH WLPHV WR WKH LQFLGHQ"
%DVHG RQ D TXHVWLRQQDLUBELQBRWQIHABHURW RWUWVDREOH XV LG
)/, WKH RSHUDELOLW)\ OLPLW YV LO)Q @& KOHN ¥HDENR D@ B PHS H B BRINRAJE R U
WKH 658V FDQ EH DSSUR[LPDW H® DBOINVHNG GRH®D WLKNH DIWDHO\V LV LV D
KHLJKWV O9HQIOILQHQ , Q WKHKIH UMY S®IQALCHN 6 R G IRQY P D\Q F H QFR G
WKH PHWKRGWDRFXODWLQJ WKMIBHUIRUPDQFH
LQGLFDWRUV WKH ZDYH KHLJKWV DUH GHWHUPLQHG FRQG
WLRQDO WR WKH ZLQG VSHU G\
PDWLRQ DERXW WKH ZLQG GLU
WR EH GHWHUPLQHG DV ZHOO
+IQQLQHQ DW DM®IRXQG WKDW | L, e
RI )LQODQG DUHD ZLQGV KDYH[| %= b v 2l S-p
ZLWK D SODXVLEOH PD[LPXP RI

. s 95 42, 27

JLXUH6SDWLDO GHQVLW)\ RI 6$5 LQFLGHQW
Wind velocity over 14 m/s GDWD IURP NHUQHO GR@GDQWBZLGWK

5, THPSRUDO GLVWULEXWLRQ RI LQFLGHQ)

£ e $QRWKHU HOHPHQW LQ GHWHUPL
%30 e LQFLGHQWY LV WKH WHPSRUDO GL
£ _ e totia 7KLV LV VKRZQ LQ )LJXUH 7KH 69$!
. s T . ORZ GXULQJ WKH ZLQWHU VHDVR

month KDQGOHG E\ )%* )/, DQG )56 VWDL

)LXUH:LQG REVHUYDWLRQV IURP IRxU W bW RHND\RQ o DPYG DUH PRVW DF)
JLQODQG GDWWD IURPLWHG IQRPQHQ DW K¥B8PHU PRQWKYV H[WHQGLQJ WR
VHDVRQ )RFXVLQJ RQ WKH FDSDE

%DVHG RQ WKLV LQIRUPDWLR&% WY K WM 1 @ BRIV RRWH-IRIQ W KRZV WK
OHFWHG UHSUHVHQWLQJ DLYHUDKH 658% OVPS'X'Y}’I_)E’OWKB?ﬁﬁB VXIILF
PXP ZLQG FRQGLWLRQV GXULQJIOFHE RBY ity BB R Qv
*XOl RI )LQODQG 7KHVH VFHQDUIRV DIUH XVHG |1 0O WKH
DSSOLFDWLRPHRMKWEN tRU GHWF =
SHUIRURDGERDWRUYV LQ WHUPV ™ o
WLPHV LQ WBKH NRHPWOQE® LQGLF ° l"lllllll

wu
o

EDVHG DQD@AVLWH VXPPDUL]HG

7TDEOH QG VFHQDULRYSSRUFDWLRQ LQ
SHUIRUPDQFH DQDO\VLV

missions
oW B
S © o©

=
o o

LQG VFHQDJLRV G.QG VFHQDL LRV 13 5 7 911131517192123252729313335373941434547495153
"LUHFVBISRGQ >P V@' LUHFWILSRHHG [>P V o week
6 H D VIW 6 ZHVW JLXUH7HPSRUDO GLVWULEXWLRQ RI 6%$5 L¢
6 HD VW 16 | VR XAWMHK/ W VWXG\ GDWD 1URP
:6 ZHVW 16 | VR XZAMK/ W &RPSDULQJ WKH GHPDQG OHYHO
WKH ZLQG REVHUYDWLRQV RI )LJXU
5, 6SDWLDO GLVWULEXWLRQ RI LQFLGHR®WE® VFHQDULRV RI 7DEOH IRU
7KH VSDWLDO GLVWULEXWLRGJ RPQORWEREWN H\WHRKEREDELOH
JLIXUH ZKLFK LV YLVXDOL]HG XVLOJ WKH UFODS

'"HQVLW\ 7TRROVHW ,W LV VHHQ WKDW WX 1 %G HG\RMNY\ LV KLIKHVW
LQ WKH +HOVLQNL FDSLWDO UHJIKROQLQWFL/GHQGL QASWR RIKWKH LQ
3RUNNDOD SHQLQVXOD DQG WR)GLBORR VHEZOWLEAV)DIXWBHOVRW LV

fi 6 {OISyi0 iRdziy143 27 (KS alnity'S 1yigSuaiie 27 {101S0ly no émmpo
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PLVVLRQV DUH DVVLVWDQFH H J7WIRZILQJRUPDIMIORQW.R QKRR KV H G
RU DVVLVWDQFH ZLWK PRWRU IPUPXQHH YROMMHR/AZPRHIQWR EXW WKH
PHUFUD®URIYHQWLYH PLVVLRQVFBADEHKKDRIXGHYBXHRU SODQQLQ.
PLVVLRQV DUH DOVR LPSRUWWD QWGP LRV L)RMG W EBEVHEBRIES B HVQK\H Q H |
ODQFH PLVVLRQV HQYLUR®PHG@MD®H DG \ZIRXKY W KIHOGDILLHW W\SH\
ILJKWLQJ DUH UHODWLYHO\ UDUHO\ RSHUDWHG E\ )/, 7KH

PDLQ UHDVRQ IRU )/,V IRFXV RO D¥RENUNRD G RRFPLUHRANRIRFLGHQW YV

LV WKDW WKKH) ¥HVBRQVLEQ@H UHMSRYWUBWIRRF sob J SXUS
IDWLRQ PRUH IUHTXHQWO\ H[HERWLY DQ@QEF&?@Q LQFLGH
PLVVLRQV ZKLOH WKH )56 LQ HHHLPPWRYRFIBYHY MY PRFWB QHRXV O\
PRUH RQ WKH HQYLURQPHQWIRQ\yWHYSWR QRH whlyY \ObAPFEHUHRI 658\

9HQIOILQHQ TXDWHO\ FRYHULQJ WKH 6$5 GHPDQ

sty 7R DQDO\]H WKLV WKH WLPH EHV

. o w0 WKH LQFLGHQW GXUDWLRQ LV DSSC

LQFLGHQWY UHFRUGHG E\ )/, KDG |

O raton ey o 78 Rl WKH PLVVLWR/QV 7IKH )DQOWH VKR:

Rescue. 25 DERXW Rl WKH PLVVLRQV DUH I

sy 2 KRXUV ZKLFK LV WDNHQ DV D FRQ\

FDOFXODWLRQ RI WKH QXPEHU RI F
T e e | = DOO GDWD )/, )%* DQG )56

JLXUH6$5 LQFLGHQW W\SHV LQ PLVVLROV HIHEXWHG F\ )/
G:)WD IUR:P W assistance

,Q WKH SHUIRUPDQFH HYDOX"”
5LMMIRUPHG 6%$5 SHUIRUPDVWXAE =
LQIRUPDWLRQ LV QRW H[SOLFL\E,
VRPH LQVLJKW LQWR WKH HTXE
658V

M other

LGH

20

5, 2ZEMHFW WR UHVSRQG WR LQ LQFLC ,

JLIXUH VKRZV WKH REMHFW
LH WKH W\SH RI FUDIW RU WDUJHW wWKH SRQVH
KDV UHVSRQGHG WR LQ WKH VV\/&_@%\ %\g“\%}%w ég \FHH@WWWR%W
SUHGRPLQDQW WDUJHW W\SH v 'HDVXUH YH
VHOV Rl ZKLFK PRVW DUHPVPDOOKPRUFFAFARDWNVFRQFXUUHQW LQF
6DLOLQJ YHVVHOV DQG ODWJIHVUXBUHP W RW MK H ¥WKE\ DUHD LV V
P DUH DOVR LPSRUWDQW wWRXYIRQWWV SWKHUGCYWISHEFHEFULEHG L
UHFUHDWLRQDO ZDWHU XQIUwW YV , WUullV YHNVN\R 1V K P XH B W RK@MWRAKIHW RV

PRUH UHOHYDQW WDUJHWYV DUMIEBHUHION WKH § 4 REPE ROHW RIV
ERDUG VLWXDWLRQV ZLWHKH RWNKHOQHW®WIHR® Hv PHRN D HRYUIU-QFLC

m\sswun durat\un [m\nutesj

TXGW O\ IRXQG +HOVLQNL PHWURSROH®\DIQQ DLW H DV |
QXPEHU RI VLPXOWDQHRXV LQFLGH
HLIKW

4.38%_

Building or other
property
0.52% Pleasure vessel;
1371; 87 % 0.26% 80
Person 70 |
3.53% water scooter
Vehicle 0.26% \
0.26% ."‘I‘ / f
Fishing vessel / canoe ‘,"
0.13%
Passenger shi —
1.31% dinghy
Chargo ship
0.33%

other pleasure -
vessel

m Hanko-Tammisazri

w
=

u Inkoo-Porkkalz

5

Espoo-Helsinki

u Porvoo

w Loviisa
:I || Kotkz-Hzminz
o I- . . . ,

5 3 7 8
Tu mbm of 5|multane ous incidents

JLXUH2EMHFWYV RI1 )¥, PRQVWWRQ\ DUHD )aBWIB 3IURPDELOLW\ RI FR®@MNXUQH®RLWI H QHFQ
+ VXBUHDWKRH VWXG\ DUHD +xGDWD IURP

Probability [-]

—4.'—*_ " |motorboat
‘ 7-15m 20
18.42%

/
rowboat ! otorhoat >15m
0.46% 0.33%
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BHUIRUPDQFH LQGLEDWHRUV *, 6[curwestiams 7
DQDO\VLV /

5HVSRQVH WLPH FDOFXODWLRQ XVLQJ

JRU FDOFXODWLQJ WKH UHVSE
IOHHW WR WKH LQFLGHQWYV X| &
,QIRUPDWLRQ 6\WWHPV PHWKR(/
FDOFXODWLRQ OLHV WKH FXUL}‘_n_z-i‘lnmmﬁjw'ﬁ'm[ﬁ'e,'ﬁ{70'75m2 LQ
WHUPV RI WKH QXPEHU DQG W  _™™—__ = . ____. s
GLIIHUHQWDWLRQV VKRZQ LQ ))kdKUYHVSRQVKRWLPHYV IRU WKH VWXG\ DU
FRQILRQUBWWKH )/, IOHHW LV VIKREQVHQ@ RO E&EBW YHVVHOV RI )/,

c

& FLl station ity

7DEOH, IOHHW RUJDQL]DWLRQ VvwDwx3 DQG 3pHVSRQVH WLPH ZLWK P V DQG

ZLQGV

$9 | 39| 39| 39| 39| 39| 35
TDPLOD 7KWHVSRQVH WLPHV IRU WKH DY
% DVNIU QDULRV:66DQG :6 PV DQG:66
ARUVRR DQG :6 PV DUH RYHUODLG ZLWK
(VSRR GHQVLW\ PDS 5HVXOWY DUH JLYHC
,ONRR WKH UHVSRQVH WLPH GLVWULEXW
WND ZLWK YDU\L@GHDRYEMGHIHY HOV DUH
7DPPLV|DDUL
/IRYLLVD
+HOVLQNL
3RUNNDOD s
+DQNR &, -' wo‘mmmz
03

o5
Jsor-10
[ rcor-m

-2
I 2001 - 4227

7KH PHWKRG LV GDW\WDQFQ FPH

XVLQJ D UDWWHWKH WWRQG\ D= °mvrd o, Mmswind
GLVWDQFH PRGHOLQJ HVVHQWL:, UWHVW
SDWK IURP RQH SRLQW RQ WKIi el B

XVLQJ $UFODS VRIWZDUH ,Q W ;* Hmu g

WKH FRVW UDVWHU LV VSHFLI : Emm o, 5 I e 1

WKHVH KDYH GODIUWUHQW RODREH o

HQW ZDYH FRQGLW L REQN\S HIGHIHQ o

W40 W30 W20

LQWURGXFHG LQ WKH FRVW UDVWHFl[J\ﬁL_lLKLag \l)_%églhg\l(ﬂ%GH LLVJ\%@RH%U y
WKH ZDYH KHLJKW :DYH KHLJK p”P?“ﬁ
FDOFXODWHG IRU HDFK RI WRH%}E{JGQG '%/@#b ULH«?@%F:'ER
6 IURP 7TDEOHGRQ@KLWLYJ D ZLQYW HYWF¥HHQ WKDRDWLWO Q@ KREUEHQW
EDVHG ZDYH PRGHO SURSRVHGUEDFRKZLEWHKLRQWO BBV WKDQ PL
LPSOHPHQWHG LQ $UFO0DSWRHWY bRty WKH 6 3BR BHE DAHMW L YR\U
'HWDLOV DERXW WKH SURFHGXQN PO EH YRKKHEHVESRQVH WLP
6LOMDQGHU HW DO $ VFKHPLRXW HRY WX\ HORREWKHRUHDV F
UHVSRQVH WLPH FDOFXODWLR®HPFKHEG ROP\LYLWKRRQ LBU HYHC
YUXUH ZKLOH WKH UHVXOWVUHMX QWY DHEsSRIDYH MWPRQADU IRU

PDSSLQJ IRU D VHOHFWHG ZLQY ARHYUDWDWLRWR WKk \WPRRIAZ D VIDUH RN
YLIXUH KDYLQJ VOLJKWO\ ORQJHU UHVSRQ

* HVSRQVH WLPH ZLWK WZR VHDUFK D
z?\\//?/vliw ,QFLGHPRW&BWD 3. SHVSRQ U QC

—‘ $\QRWKHU LPSRUWDQW SHMJUIRUPD
0G THWFK DC 658/ SHHALI5HVSRQ QH WERT

ubvwiHl zLQG VEHQDKEOH LQ FXUUHQW SUDFWLEHV )/,

658 Z VSt
FKDUDF

V WKH HVSRQVH WLPH WR L
IRUVHOHFWHifL FRVW Gy IRILYH UuQ UHVSRQ Q

ZLWK D 6bBQMWKHUH LV DQ RSHUDW I

PHQW WR SHUIRUP PLVVLRQV ZLW
JLXUH 2XWOLQH RI UHVSRQVH WLPH FDD@DODWLURR ISURFHEXRMW PHG XVLQJ WK
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ZLWK WKH DGGLWLRQDO FR(, 10/
FRQVLGHUHG FRYHUHG RQO\ :g
UHDFKHG WKH VLWH 70

7KH UHV\Q@OWDWH WKDW ZKHQ 60
RSHUDWHG E\ )/, PDQ\ RI WKHE= s
ZHOO FRYHUHG ZLWK WZR XQLgz *
BRUYRR DQG /RYLLVD EHWZHHC,

=—4=6 m/s

30 —l—14m/s

covered in M minutes [-]

mulative percentage of study are

o
<
N
I
O
O
o
<
=
~
I
o
c
T
o
o
c
Y
X
O
B}

EH UHDFKHG E\ )QLWWVSRONRIQXS o &
DUHDV ZLWK KLJK LQFLGHQW G 0 100 JHG

E\ )/, XQLWV DV LV FOHDU E\ FrrrsvuLuJ"TIx LFU@/ FéJ WX GL
ZLWK )LIJXUH 2YHUDOO DER ‘5 gf* éﬁ‘gf 'K %
VLWHV LQ WKH VWXG\ DUHD FD v \I-fl k Z E%”L \Rew%s8

LQ PLQXWHYV ZKHBIHW\KI—DE/FR)N\MV FDQ

EH UHDFKHG LQ  PLQXWHYV 5LVNQIRUPHG 6$5 SHUIRUPDQFH HY
R $V DRYHUDOO SHUIRUPDQRH HYDC
g IRUPDQFH LQGLFDWRIWURUWKGFN
il LQGLFDWEDWHG,6D @QG\W.XPPDUL]H
- oy, i XVLQJ D TXDOLWDWLYH VFDOH LQ 7
e A o4 area reached wi
)

i 7DEOBHUIRUPDQFH HYDOXDWLRQ EDVHG R
/" = GLIIHUHQWHDXERD YMIX G\

Spg— 20 min

B om0 3, | 3, | s,

)LXUH $SUHD UHDFKHG ZLWK WZR 658VRWWDP L)FD
GLIIHUHQW WLPHV

7TDEOHQFLGHQW VLWHV FRYHUHX¥LQUZIRIYRKLUN
PD[LPXP XQLW VSHHG+*GDWD IURP

WHAXPEHU RI LQF3|_>%§|QW<\PXODWLY*FHOV(-\QS\RR

oOLQX FRYHUHG 3> @

,QNBRUNND

+DQNRBRPPLV

1IRWHV 3DQG,3, DV GHFWEHRENKEGRUHWLFD
3, 7LPH WR DUHD FRYHUDJH DQG PHWKRGR®RJILFDO EDVLV

$ ILQDO SHUIRUPDQFH LQGLF%&V&%\?@E@WH—H@_{XZ%& é\&%&““"v

QHHGHG WR FRYHU WKH HQWLU QVH

)/,GRHV QRW KDYH OHJDO UHTXLUjPHQWMYH UWVKI6IWQ§I GVWR prRVW
FRYHU WKH HQWLUH VHD DUHD 4L\xyk<,L, /D' p WK,_I_@ GHMDIOYH 0 0
XVHIXO WR NQRZ LQ ZKDW WLPIg u Q%'ﬁl—‘?éﬁ\)’\/ﬁ?@‘ @ pVYYPoH HVsSH
DUULYH RQ WKH VFHQH LQ YDUY {?E(L S DR R NHH VX @R R Qv L ¢
DUHD 7KLV LV XVHIXO LQIRDWD WLROVH 10 LﬁHNWW DWW VK v S R O
LQFLGHQWY RFFXU LQ ORFDWLRRVRIR ,y\(: REWE A PRV RHUF U HY

GDWD VHHO WKDW WKH FDSOEYW\HRHA MO

7KH UHVXOWV VKRZ WKDW LQ R¥ pllﬂé%HH @,(!i\RQﬁLDVbLORQMHDV

PV WKH HQWLUH DUHD FDQ EH FRYH
RQH 658 LQ PLQXWHV ,0Q VHY.rﬂVﬁX;,L\,@gﬁgRQGLWLRQV
WKLV ILJXUH GURSV WR FDUHD ZLW
FRYHUHG RQO\ LQ FD PLQ 7§<C{F\)“|’:"b%|9be\’Q\$|9ﬁe\’zL\‘/ Wy KH SUHVHQW
LPSRUWDQW LQIOXHQFH RILWKH 2L @6 WDLOVA PAD YL VAR Q@D O\VLV W
WLRQV WR WKH UHVSRQVH FDSQFHWWD$DWRKDWV EHMXHLYHQ UH
LQFLGHQWY RFFXU QHDU FRDVWR®E UDOHPEG T KIZRKD DUH PRYRIZH Y H L
VKHOWHUHG IURP ZLQGV DQG ZWDH\HW QA KHWHMBRQVM WRSRUWDQW
WRFLOGHQW ORFDWLRQV GRMV ERWRYKBRW KH WLIPLN DWW E SHUIRUPDC
SRUWDQW LQIOXHQFH DV VHHOQDIOOVHUXWKH GHFLVLRQ PDNLQJ $C
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PHQW PD\ DOVR SURYLGH LQVLJKWHFZWRVZRY/MREHNOEERH QW V

VKRXOG EH JLYHQ IXUWKHU DWWHQWLHR @ URYLRXVLQHRW VKONV DO
PHWKRG FDOQEBRUIRWU DGGLWLRQOQPHOHWLQRYERBDYWRURADQFH LQGLFDWRU"

$Q XQFHUWDLQW\ DVVHVVEHQWRRWO VY DUH EXVARR VILE K DUWLFXOD!
LQJ WKH HYLGHQFH EDVK IRUG®HGO\FRW WK H FXodHNYMWRI) P9 & FERN @/L
SHUIRUPDQFH HYDOXDWLRQ RI BPROYI XVKHRIXeEBREB DRIV VSHFLIL
WKLV HYLGHQFH DVVHVVPHQW WYXV RDWBNHORWAURW WP 1ORR NU H
LOQWR WKH X@GRFO\URU MMEIH DRIHELRuUW VHW RI SODXVLEOH ZL
IOHFWLQJ RQ WKH LQDFFXUDF\ LQGEWR PR GVRHWEKBREVHP S RSRV
RQ WKH W\SH RI DVVXPSWLRQV pyQXK HMX\E DPFRWE SRR EBWRERQV 3 HC
WKH SURFHVVLQJ .ROGHQKRI DQG 7DN WKH

7KH XQGHUO\LQJ UDWLRQDOHWRIRD \P H\@HERGENSWERW RVHEHWDLO LC
LQ *RHUODQGW ORQWHZND DQGy L ¥MDOPOFX ODWLERWYHG KLY DSSURI
IRU WKLV ZHNFKRURRNV LQWR WHHH XQE HUNR URW' LQWR WKH DWW
ELDV DQG VHQVLWLYLW\ RI HQPBRHRWW zZbAEHYOYLVR IPIbwyY 7K
DQDO\VLV )RU HDFK LQGLFDWRWK\yUDe@XPEOBW/I RYHHEWY RIDSDELC
WKH FDOFXODWLRQ SURFHGXUHQRY bk WULBOYRPG RN YRAVYRHOEWHE GvR
7KH XQFHUWDLQW\ 8 IRU HDFKHDWMHRE LURLIRWHRLEB® DUHD WF
OHGLXxPJK WWEUDW % DVVHVVHAHUYRRMHYNYHO 7KH GHWDLOHG |
WLYHHX VMSIMR PLVWLF  7KH RYHWR RO VDVYHNY PHRWOHDVW LQ SULQ
DOVR LQFOXGHV D MXGIJPHQW RRQpWH&HDWHQVAWEK LOHIBO WiKh X LUk
UHVXOWV WR WKH HYLGHQWLD®HwWQFHY W\R L RWE Y VDRW BRr B bW WK H
/KH LQOWHUSUHWDWLRQ RI WKHpURW MxRX 6% HRUY RHPYREOY RD JL
EUHYLW\ QRW VERWQFBRUEH bPRYHPCERFQKH SUHVHQWHG EDVH V\
*RHUODQGW ORQWHZND DQG .XWDPHEHPV DuH RRWVEBbWLFEFXODUO\ F
SOH D MXVWLILFDWLRQ IRU HDFvER ®AKH RVWRVYEWIQWMLBRY vV U
EH SURYLGHG EXW IRU UHDVRQM RH M HWMMMRR YBHYP BY NHO\ WF
RPLWWHG LQ WKLV SDSHU LQ DUHDV ZKHUH PDULWLPHWUHVSR

7DEOSVVHVVPHQW RI XQFHUwWDLQW\ E1oKBBSERWH@E ViElYKWIKHU ZDYH KHL
WKH HYLGHQFH XQGHUO\LQJ WKH SHUINHBPDDRHHIDWO OXDWLRQ

5HVSRQVH WLPHV WR LQFLGHQW SREBWVAHWKH PHWKRGRORJLFDO
LQ GLIIHUHQW ZDYH FRQGLWEK OHQJHV H[LVW ZKLFK VKRXOG

$VSHREWDOFXODWLRQ SBRRHBXUHZKLOH WIRROY6 SMRYLGH GHWDLOHC(

8QLW VSHHG LQ GLIIHUHQ8+ZDYH KRSRWLFDWLRQ ARQVYXEPWHI WEIPHR QG

2WKHU 658 GHFHOHUDWL@IOIDFWRUVLVN DQG SHUIRUPDQFH LQGLFDW

‘DYH KHADI®&MRXODWLRQ %& SURSRVHG PHWKRG UHTXLUH FROC
"XSOLFDWH LQFLGHQWV L&w&Dwp GDWD IRU DQDO\WLYV :KLOH WKH U
,QFLGHQW ORFDWLRQV %1 SULQFLSOH @/OMRHEH XIMAHK)J H[SHUW

2YHUDOO 80 & /6 WKH GDWD DYDLODELOLW\ PD\ EH F

5HVSRQVH WLPHV IRU LQFLGHQW O RADWDE No v/ KilkGw 2 W Kid L?w® PHWKRGV |

$VSHMEWDOFXODWLRQ SBRRHBXUHUHQW $UF*,6 VRIWZDUH KDYH D QX

2WKHU 658 GHFHOHUDWL@IOIDFWRUMRU PRGHOLQJ PDULWLPH UHVSRQV

:DYH KHADBRXODWLR( %& DW DO UHRAGKESEWK GLVFXVVLRQ
OFLGHQW ORFDWLRQV %1
(IFOXGHG LQFLGHQW %& )JXWXUH ZRUN

2YHUDOO 80 & /4§ :KLOH WKH SURSRVHG PHWKRG FF

EXWLRQ WR WKH 6$5 UHVSRQVH H

7KH DQDO\VLV LV SHUIRUPHG \LIQY HVDM®MHG L DHFKVY RRXVIRU IXW XUH
WKDW DOO WKUHH LQGLFDWRUV JLIQMRD YERPNGERROXGQ FRIFXWDRQ LP
W\ EXW DUH EHOLHYHG WR EH PRGWIOWY R QG M H ONZEIIMHY HIGN REKMF X V'
VHQVLWLYLW\ RI WKH XQFHUWPRLQWDREEHNQBWEDDVHY WRWWEKW LV
UHVXOWLQJ LQGLFDWRU YDOXBVYPLW DWKLRIGNGWRRAROVHDRQR BD UL WL |
+HQFH DFFRUGLQJ WR WKLV D@VHWWODRHFGWPRMKHOLQGLRYWRUWKR:
YDOXHV FDQ EH FRQVLGHUHG DBWIHKDWPH QR PIVYBEYHQJ MG FDW
SHUIRUPDQFH RI WKH 6%$5 VI\VWHPRZ VHQVLWLYLW\HV@G FIRQNW U R D
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VWXG\ DUHD LQ WKH FDVH VWXBQGWRDSY DAL WO RWK BHPWRV KRG FDQ
RWKHU DUHDYV H[SORUH GOHHWHRRWQILIJXUDWLRQV
6HFRQG WKH HYDOXDWLRQ RIHWXRQSH WS RU FROUPDH LI
7DEOH LV LQ LWV SUHVHQW I|RUKLOB WWHJ PFHRADKUR/GH K DR URFH U W D L C
DGYDQFHG PDWKHPDWLFDO PHWKBRBNWERQWYGI EWH IXSXWH GHVHDUF
WR ZHLJKW DQG PDIFNM WRHGSHHMHODW KWKEHG WKDW WKH SUHVHQW
DUHDYV IXUWKHU GHYHORSPHQWV IRU PDL
7KLUG WKH PHWKRG FRXOG EPDEB SHOYLIHIX DWW MRKH D QAR SOW QL Q J
RQO\ HYDOXDWH WKH SHUIRUPDQFH RI WKH FXUUHQW FR
ILJXUDWLRQ EXW DOVR WRQ VWHBERUBSWIHWIODAWLYH 658 FR

ILIXUDWLRQV 6XFK DQ DVVHVVPHRW FRXQG FRHOWMHBDWRYH ) %
ILQG D SURSHU EDKXIHQ BhV\EBWEKIBIGEES )/, )LOQLVK /LIHERDW ,Q
SHUIRUPDQFH OHYHO DQG WKH)FRYWN IRy RSH BHYYRPHWKH * 6 >
VIVWHP :KLOH 7DEOH VKRZV WKRWRWYKHNVAXKWRI HQW 685K / /RZ
FRQILIXUDWLRQ LQ WKH )LQQLVKHRAWW ORI WKHSIWaPBEROVLWLYLV
J)LQODQG SHUIRUPV H[FHOOHQWQD UFX WdhHiE BHVRIXNDIE®WS 6HDUFK

SHUIRUPDQFH +RZHYHU WD IHWWg RREHUWBWLBWRY :6 :LQG 6FHQDU
DOWHUQDWLYH FKHDSHU FRQILIXUDWLRQV FRXOG OHDG WR

DFRPSDUDEOH VDIHW\ SHUIRUPEFNFER 20HGUP HQWORZLQJ
IRU PMDOWWLQJ LQ SXEOLF H[SHQGLWXUHYHv L WKLV ZRUN LV

J)LQDOO\" LW LV DQ DUHDPRI IyoWix Uit DGR B Uiy My FRG DV VRF LI
ELQH WKH 6$5 HYDOXDWLRQ IRUSERE MO E DM LR e AW H 7KL
WKH 638PDQGV IURP PHUFKDQW WULLLE RKE AR oneG EY WRKH (XU

54
ERDWLQJ LQFLGHQWY RFFXW IUFHI% ROWO \ \WREUEKPWW of HHG HU D W
VHOV PXFK PRUH UDUHO\ QHHG \H$BRXRW v PF FLDO VXSS

4
=0
7 C

UHVHDUFK LV QHHGHG RQ KRZ W SERT R HR Llea'ﬁ'UvawP
WKHVH WZR WDUJHW V\VWHPV WHHEU REROW RIS R Uy KR QM s 1
PODULWLPH WUDIILEDWEQ ERU LQWHB WHWMS QHHGHG WR DWHVV \
PDULWLPH 6$5 SODQQLQJ PDOFH

&RQFOXWLRQ 5HIHUHQFHYV

,Q WKLV SDSHU D PHWKRG KDVg.EEHR YKRLQ WeRsH¥Pr %
XDWH WKH H[LVWLQJ 6%5 FIDSDFbbWa7(EDVHG 2RQLMKRHSO®FHPHQW RI Vi

PDQG OHYHO LQlRUFDHGLnNSUURDF}KHV\RrKl))ngBSO by . ‘
IRUPDQFH HYDOXDWLRQ 7KH PHWKR E%Td@ %@WRWSEML RSHUD!
LQFLGH@WWEHRWRORJILFDO DQG 658 $ihpRE RHDMUB%gW PHDV.
GDWD WR GHULYH D QXPEHU RI FHQWND & QURIDER WR URGR ¢ I \RIQ DAR RINV
SURYLGH LQVLJKW LQWR YDULRX¥SHOHPHQWY RI WKH V\VWHP
SDUWLFXODUO\ LQ WHUPV RI WKHOWRPBRHUWIEDYRWL B 55 HPIKAR QD Q& H5 H V' F

YLFHV 7KH SHUIRUPDQFH HYDO%%M’Q\#&‘OX%@WW@?SB&MH FLWAF
XVLQJ FDOFXOMHWWGPUMV SRIULYHG (/iR B %280 +55+.+4) . 5.5/5 3
WRROV 7KH LQIOXHQFH RI WKH ZprREGDIRC YDYHDMWR QIGWKH SHUIRUP
WLRQV WR WKH UHVSRQVHFHIIHM%E%%?WSDH%?E/ELL%WV@%BUGHXR;H $VQ\
FRXQWHG IRU WWM@HB@\GHHQWDUC% VWHUGDP 1HWKHUODQGV SS
FREWVWDQFH FDOFXODWLRQ SUREb'I'l, Wu(lnl(lo 5<7.91(1 - 0$577,/%

$ FDVH VWXG\ LV SHUIRUPHG ZKLFK IRERPUBY WRQ WKKQ PHULSHOD
J)LQQLVK ZDWHUV RI WKH *XOI RIDPILQDINGGVS EY @BORO SIS VL QNL
SHUIRUPDQFH RI WKH )/, |0HHW1LLQS§;9@ UPEPRODS WEW LV WUDO
IRXQG WKDW WKH H[LVWLQJ FDSEREW) LIRUI Wk, FRMW. SHIW."0 0
PHHWYV WKH GHPDQG YHU\ ZHOO /R chd W Rkyidd o d Wit QW @\ 6D
HVSHFLDOO\ ZKHQ WKH )%* IOHHW2EN1DOVR7TDFFRXQMWHG | RRROV
:KLO®IRW VWXGLHG IXUWKHU WKRY ﬁﬂ/W@(%@DfLL[yNWEWVgVVPHIQMS RU S
DSSOLHG WR GLVLQYHVW 658V L? Qﬁé@?ﬁ Ol \/(y DJQHPHQ,
FRVWV E\ WDNLQJ FHUWDLQ 658V;ReXW RIDS is R Rl ZLYLO
PDLQWDLQLQJ D JRRG EDODQFH EHWZHHQ 6$5 GHPDQG
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L20'(1+2) < 9%1 '(57%. & 5LVN DQDO\WLMWMMROS5 '(9(s8; - 3 0& +,57(53 +$:(6 6

'XWFK VHDUFK DQG UHVFXH FOB3WDFLW\ RQ MKHGHMHORKR SPABQW RI D PRGHO RI

1DYLJ 6Dl 6HD 7UDQVSsS ¥DYLJ 3UREGHDUFK DQG 5HVFXH 6HUYLFHV SURYLG

.98/'< - 7 $9(1 7 $Q DOWHUQDWLYH OFBBVYW DK U G5 HKHDIVYHFK, 5SHSRDWLID]|

WR WUHQG DQDO\VIiNOL@ D FALVGWH GBW IG BDMGmMRRXVLH 8QLYHUVLW\

SS * 52+:('(5 - 52*$/$ % [-2+1621"' $1'(5621 6

/1 5HVFXH YHVVHO ORPBPFWLRIDVRR &0 QL @FB0%(5/,1" 3277(5 . bg1<21 .

+DIM] &DQDCGRRXVLH 8@ISDHUUWRBQW RI1 $SSOLFDWLROQHRIFXLDQG ZDYIH PRGHO

GXVWULDO (QJLQHHULQJ WDW UHKDELOLWDWLRQ D QG XBEBKD/MH HP

1255,1*721/ 48,*/(< - 5866(/ $ 9%1 ‘(5 86 S$UP\ RRUVLQHWWD FMRQHSRUW

0((55 ORGHOOLQJ WKH UHOLDELOLWX-&H(YADYEKDQQE Uk(5/$1'7 ) 3(/

FXH RSHUDWLRQV ZLWK %DHBOVYDEQ (RHOLHISQHWZRENVHG FRVW GLVWIBQFH PRG

6\VW 6DISS + SRUW VWUDWHJILF PDULWLPH VHDUEFK

3(/27 5 '"(/%5,'v( & <$1 : +,//,$5' & DIHDVLELOS® SO/ WKGBIY =+

1227721 /IRFDVEIDR/HG ULVN DFQDO\VQYb/RI1UWH (YDOXDWLQJ YROXQWDU\ |

UHDWLRQDO ERRBWHQU B \WH ¥ B\BY UHVSRQVH LQ WKH G&B IWKIMHOQYQLDQG

ID[&DMGMOKRXVLH 8QLYHUVLW\ JLQODE@E YHUVLW\ RI +HOVLQNR 'HSDU'
VFLHQFHV WDEXY¥HRJ



