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0 HWRGR®J\ |RUQDWUH LHFRYHU VIADWAS LHV
(RSP I

0 DSSIQJ FKDEBIQJ HVRI GDVID FRGIFURQ DQG DQDOMY
( WRE@KIQJ D GILHPRQ Rl WDYHODQG EHQFKP DN
6HWIQJ D \VSHFLHV VDU HWIG DSSURDFK
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+ HDOK\ ( FRV WHP 5 HWRLDWRQ 2 [ | RUGVK LLH
+(52 LVDVWKUWHH\HDUSWRIWP P H LQ VKH ILLW
LOWDQFH VXSSRUMG E\ VKH 2 [ IRUG 0 DUAQ
6FKRRO XQGHUVKHLUQHZ 3(RJWP P H RQ
%LRGLYHUMW DQG 6RFLHW + (52 Z LADH[ SQRLH
KRZ 2[IRW 8 QLYHMW FDQ S\ D LRGH LQ HIIRUNV
VR LHWRH HFRW\ WHP V VR KHDOK LQ 2 [ | RUGVK LLH
E\ EUQJLQJ VKH 8 QLYHULW B/ WUHQJ VKV LQ
DFDGHP LF NQRZ GiGJH WHVHDUFK FDSDFLW DQG
FRQYHQLQJ SRZ HUVR VXSSRUNRQJRLQJ DQG
SMQQHG QDWKLH LHFRYHU DFWYLWHV E\ D WDQJ H RI
@RFDOS DWDHW DQG WIDNHK RGBHWY LQFOXGLQJ

M®QG RZ QHW DQG IDLP HW/

VK LW DFWYH QHVZ RUN RI QDVXUH LHFRYHU
JWRXSV 2 [ IRWGVKLLH SUHVHQW D FRP SHaRQJ
RSSRUMXQLW VR WVHVWWDQG VKRZ FDVH D SRUVRQR RI
GLUIHUHQWHFRW WHP  LHWRLDWRQ WUDWAJ LHV VR
EHFRP H D P RGHOFRXQW |RUQDWKH WHFRYHU
+(52 DIP VVR EXLG5 D FRP P XQLW RI SUDFWFH
EHVZ HHQ VKH 8 QLYHUMW DQG GRFDOS LDFVIMIRQHUY
DQG Z LGDOR IRWP D LHVRXUFH IRUVKH 8 QLYHUMW
DQG LW FRQWIMK HQWE& RAMJ HV Z VK LQ ELRDGHU
LOWIVK IRQDOVX WDLQDE LOW J RDQY

7KH + (52 QHW RWN EUQJV WRJI HVK HU LHVHDUFK HUY
ILRP VKH QDWDODQG VRFLDOVFLHQFHV Z LK GRFDO
DXVKRUWHV HQYLLRQP HQWDORW DQLVDWRQV
MQGRZ QHW DQG FRP P XQLW J LRXSV Z KR DUH
DQHDG\ Z RWNLQJ RQ D WDQJH RI LQMDVEYHV VR
KHG VXS SRUNQDWKHB/ LHFRYHU DQG HQKDQFH
VKH P XQNS @1 EHQHI LW VK DWQDWX LH SIRYLGHV LQ

2 [IRWGVKLH : HDOR DIP VR LQYLVH SLRP LQHQW
VXSSRUMUW RI 2 [ IRUGB/ ELRGLYHUAW WHVHDUFK LQ
VKH EXVLQHW 1LQDQFH J RYHWQP HQWDQG 1 * 2
VHFVRUDY VR WIHQJ VKHQ QQNV Z VK H[ VHUQDO
WIDNHK RGBHUY

+ (52 DIP VWR KRG D UIHJ X@MU VHUHV RI

Z RINVKRSV DQG VHP LQDW VR H[ DP LQH NH\
RSSRUXQIWHV FKDAMQJ HV DQG HYLGHQFH J DSV
DLRXQG QDWXIH WIHFRYHU LQ 2 [ IRUIGVKULH DQG DOR
SLWRYLGH D @P IWAG DP RXQWRI WHVHDUFK WHVRXUFH
VR KHGS | LAHYLGHQFH J DSV

' PHHZR i 20:0 /

7KLV QRW SUIHVHQW VKH RXVBEXW ILRP VKH VKLUG
+ (52 ZRWWRS Z KLFK Z DV DWHQGHG YLUMXD@®
E\ SDUANFLSDQW RQ VWKH WK RI 2 FVWREHU

7KH_LOFHSWRQ Z RINVKRS LQ - XQ LGHQWI LHG
VKH SURUMHV | RUQDWKH LHFRYHU DFLRW

2 [ IRUBVKLLH DQG VKH VHERQG Z RINVKRS LQ
6HSWHP EHU LGHQWILHG P DNRUFKDAMQJ HV
SRVHG E\ VWKH VHFRQG SURUW QDP HQ DGHT X DW
DQG WHQDE 1 QG P DSSLQJ H[ WHQGLQJ HILQLQJ
DQG WUHDP @QLQJ FRAMFVG GDVD P DSSLQJ MQG
RZ QHUKLS LQFOXGLQJ IDWP HW LQ VKH P DSSLQJ
HITRUN LGHQWI\ LQJ LQWHLDFWRQV EHVZ HHQ QDK LH
DQG RVKHUFQ@P DWH LWXHV DQG P DSSLQJ FKDQJH
RYHUWP H

7KLV VKLLG Z RINVKRS IRFXVHV RQ HYLGHQFH QHHGV
IRUD QDWKUH LHFRYHU, WUDWAJ\ 3 URUVR VKH
ZRWVKRS VKH + (52 WDP 6WHYH: LOVHV ' DYLG
0 DF* RQDA5 $ QVRQ 6P LK KDG J DVKHLHG D QW
Rl GDVDVHW RQ KDELVWDW W SH DQG FRQGLWRQ
DQG VSHFLHV SUHVHQFH DEVHQFH DEXQGDQFH
GLYHMW  $WVKH Z RINVKRS VK HVH GDVDVHW Z HUH
SHVHQWAG DQG GLVEXWHG DQG Z H J DVKHUHG
|HHGEDFN DQG LQWL KW RQ NH\ HYLGHQFH J DSV
DGGLWRQDOGDVDVHW SURUMHV | RUUHVHDUFK HUY VR
[ LAVKHVH J DSV DQG VR J XLGH QDWW UH UHFRYHU.
VWUDVWAJ LHV

AZ2upu HZUY p: py u2bu® 12 § HZu ®R §P:: b (

&KDAMQJ HV Rl GDWD FRAMFWRQ DQG DQDQ VLV

( WDEQVKLQJ ELRGLYHUMW WHQGV DQG

EHQFKP DWNV IRUP HDVXUQJ SLRJ UHW WRZ DUGV
WHWRIDWRQ

6 HWIQJ VS HFLHV VDU HW



https://www.biodiversity.ox.ac.uk/hero/
https://www.oxfordmartin.ox.ac.uk/biodiversity-and-society
https://www.biodiversity.ox.ac.uk/wp-content/uploads/2021/10/HERO-WS2_6.10.21-1.pdf
https://www.biodiversity.ox.ac.uk/wp-content/uploads/2021/10/HERO-WS2_6.10.21-1.pdf
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79(5& WDQVIRLP V IDZ ELRMRJILFDOGDWD LQWR XVHI XOELRARJI LFDOLQIRWP DWRQ |RU S WDFWWRQHW P DNLQJ
HYLGHQFH EDVHG GHFIMRQV 7KLV Z RN LV IXQGHG VKIRXJ K GDWD VHDUFK DQG Q@QFHQFLQJ IHHV 7KH GDVIDVHW
SWHVHQWAG FRP SLAHV Z LlGQIH LQIRWP DWRQ FRYHUQJ VKH FRXQWHV Rl %HWNVKULH DQG 2 [ IRUGVKUH RUVKHH
P DLQ WSHV RI GDWD VSHFLHV KDEIMDW DQG VWAV

,Q WALP V RI VSHFLHV GDWD 79(5& KRGV P LADRQ VSHFLHV LHFRUGV RI 1DXQD DQG IQRWD LQFXGLQJ
HFRWGV RI ERVK QRVDE (4 VSHFLHV D FRQVHUYDWRQ GHVL] QDWRQ EDVHG RQ 1 DVXWDO( QJ WQGB/ J XLGDQFH DQG
SIRWHFWAG VSHFLHV XQGHU Q4] DOSLRWHFWRQ RI ( 8 DQG 8. 1J LVADWRQ RI VKHVH UHFRUGV DUH

Z VKLQ 2 [ IRUGVKLLH WHO ( YHU \ HDU KDO D P LGDRQ WHFRUGV DUH DGGHG VR VKH GDVDVHWDQG VK DWQXP EHU
H[ SHFWHG VR LQFUHDVH Z VK VKH WHFUXLVWP HQWRI D LHFRUGLQJ FRRUGLQDVRU 79( 5& P DLQQA Z RNV Z LVK
DIRXQG  QDWRQDODQG GRFDOWHFRWGLQJ JRXSV Z KLFK LQFOXGH QDWW DOK DWRUDQV HQYLLRQP HQWDO
FRQVXQDQFLHV Z LGSQIH VXUYH\ V. QG RZ QLQJ 1 * 2 V JRYHUQP HQWERGLHV DQG P HP EHW Rl VKH SXEQF $
LRE X VWYHW LFDWRQ SIRFHW LV LQ SMFH VR FHUM\ VKH TXDQW RI VKH LQIRLP DWRQ 6WHYH : LONHV

HP SKDW] HG VKDWD @FN RI UHFRUG GRHV QRWP HDQ VKH LQIRWP DWRQ LV QRWWKHUH 5 DVIKHU VK DWVRP H
VSHFLHV DUH VIP S@ P RWH SRSX@MUVKDQ RVKHU DQG VKH GDVD FRAMFWAG | RURVKHUVSHFLHV P D\ QRWK DYH
EHHQ VXEP LWHG

79( 5& DO/R FRAMFW GRFDVIRQ LQIRLP DWRQ RQ KDELVDWGDW P DLQA RQ KDELDW RI FUWFDOLP SRUMDQFH
1(5& $&7 2?6  7KH GDVDVHWKDV D FRP SGW FRYHWDJ H RI KDE LVMDW LQ VKH FRXQW VKIRXJ K DHUDO
SKRVRJ WDSK\ LOWHLS LHVDVIRQ DQG ILHGS VXUYH\  SIRYLGLQJ P DSV FRQVLIWHQWZ VK 2 UGQDQFH 6 X UYH\

0 DWHLP DS SRAJRQV 7KH WADP LV FXUHQWY Z RINLQJ RQ WDQMIRLP LQJ VKH GDWD LQVR VKH QHZ 8. + DE
K DE LVDWF MWL LEDWRQ W\ WHP

7KH VIVWHV GDVDVHW LQFOXGH GRFDOZ LGBQIH VWAV /: 6 LQFOXGLQJ VKH VWAV SLHYLRXVA WHLP HG FRXQW

Z LGBQIH VIWAV DV Z HGDDV %962 : 7 QDVKUH UHVHUYHV , WLQF XGHV VK H /: 6 VKDWFRYHU Rl 2 [ IRUWGVKLULH D
E LWOHW VK DQ VK H QDWRQDODYHWDJ H ? /: 6 FRYHU Rl VKH 8. B/ @QG 7KHVH/: 6 SIRYLGH EHWHU
FRQQHFWHG QGVFDSHV Z VK EXITHW WHSSLQJ WRQHV DQG FRULGRW 79( 5& DR KDYH GDVDVHW | RUVKH
GHWLI QDVIRQV RI WDVXVRU DQG QRQ WIDVXVRU, VIV LQ VKH FRXQW DQG VKH\ P DLOVDLQ VWKH GDVDVHWI RUVKH
&RQVHUYDWRQ 7DW HWS$ LHDV Z KLFK FRYHU Rl 2 [ IRWGVKLLH DQG VKRZ Z KHWH VKH J LHDWAWWJI DLQV FDQ EH
P DGH ILRP K DELVDWHQKDQFHP HQW VK HVH XQGHUBLQ VK H GLDIWL DWKUH 5 HFRYHU 1 HW RNV

$&$' (0,8 5(6($5&+ ' $7$6(767?2' $9,' 0$& 21$/"

3 RIHWRU' DYLG 0 DF' RQD@ VKDWHG KLV SHWSHFWYH RQ VKH LRG! DFDGHP LF GDVDVHW FDQ S@\ LQ |LGDQJ
VKH HYLGHQFH J DS %HJ LQQLQJ LQ : \WKDP KLV Z RN H[ SDQGHG VR VKH DGNRLQLQJ IDLP V DQG VKHQ

VK LRXJ KRXWWKH FRXQW $V D LHVXQV KLV LHVHDUFK VXEVHT XHQV® |RARZ HG D VHUHV RI RU DQLVDWRQDO

@\ HW IWRP VSHFLHV VSHFLLF GDVD Z RRG P RXVH EDGJHW IR[ HV WR H[ SHUP HQWOFRP SDUVRQV HJ
ILHG5 P DQDJ HP HQWM WHP V VR IDLP FRP SDUVRQV LOWAQWLYH YV WDGLWRQDO DQG ILOD@ VR Z KRGH
FDVWFKP HQWGHYHOS LRMIFW Z VK VKH 8 SSHU7KDP HV 9 DA\ 3 LRNHFW 6 RP H RI VKHVH GDVDVHW Z LGDEH P DGH
DYDLDE &4 VR $ QVRQ DQG KHUWHDP

3WRI 0 DF' RQD@@ VXJJHWHG P DNLQJ : \VKDP VKH P DLQ EXLALQJ EAQRFN Rl VKH SWRNHFW J LYHQ VKH | RIHWB/
SRVIWRQ DV DQ HFRQRJ LFDOWHFRW KXE IRUVKH FRXQW RYHUVKH \ HDW 2 Q' DYLGB/ DGYLFH $ QVRQ KDV
DQHDG\ FRQWFWG 0 DUF %UXDWG VR REWDLQ DFFHW VWR VKH : \ VKDP WHVHDWFK GDWDEDVH DQG Z H VKRX@ DOR
@RRN VKIRXJ K VKH YDURXYV LQIWDWYHV LIHFRUGHG LQ W R P DNRUERRNV SXEQVKHG E\ 3LRI 0 DF' RQD@ Z KLFK
VXP P DUVH P XFK RI VKLV LHVHDUFK




3LRI 0 DF' RQDGsB/ YIHZ LV VKDWVSHFLU LF GDVWDVHW KDYH DQHDG\ EHHQ FRAMFWAG DQG VKH P DLQ Z RWN Z LGDEH
VR QDYLI DWH VKLV LHSRVIVRU  LGHQWI\ VWKRVH VKDWDWH P LWIQJ DQG FRP SGHP HQWWKHP LH ,7(

( QYLLRQP HQWDO$ JHQF\ 1 RQHVKHMW KH LV XQVXWH KRZ XVHIXOVKLY GDWD Z LGDEH VIQFH + (52 Z LGP DLQQ
EH XVIQJ GLIWULE XWRQDODQG Z LGHUHFRW WHP GDVD

27+(5/2&$/ $1' 1$7,21%$/ ' $7$6(76 ?2$/,621 60,7+

$QVRQ 6P LVK SUHVHOWAG DQ XSGDWG YHURQ RI VKH + (52 ( [ FHOVSUHDGVKHHWUHFRUWGLQJ ~— GDVDVHW
RXVRQLQJ VKH VSHFLULF HP HQW Rl GHVFUSWRQ |RUHDFK GDVDVHWQDP H RU DQLVDWRQ VFD®Y GRFDWRQ
WP H SHURG GHVFUSWRQ FRQVDFW QQNV KDEMDW VSHFLHV VRLO Z DWHU @QFHQFH F1 VDEG! VDNLQJ DV DQ
H[ DP S VKH LQIRWP DWRQ DERXWKH ( QYLLRQP HQWO&KDQJ H 1 HW RWN GDVDVHW

AS! qu (lCONSY / qu 2u8 2®012 §y RO2, u ®SHS: uH | ®SHS: uH

_Erwironmental Change Network

Organisation(s) ~ NERC

Seale " Local

Location " wytham

Time period " |From early 1990s to about 2019 but depends on the variable
Long-term species monitoring data going as far back as the early
1990s for ten sites across the UK including Wytham. Also includes
some climate, air, soil and water quality data.

http://www.ecn.ac.uk/data

Butterflies, Moths, Carabid beetles, Spittle bugs, Birds, Bats, Frogs,
Rabbits

_ Soil solution measurements: pH, N, P and other elements
Water | pH, DOC, N, P and other elements
License " Freely available




7DE®! DQG SWHVHQWWKH P DLQ QDWRQDODQG GRFDOGDVDVHW FRAMFWAG VR IDU + RZ HYHU VRP H GDVDVHW
DWH TXLW RG RULQDFFXWW P DNLQJ FRP SDUVRQ GUILFXQV) RULQWDQFH $ @VRQ SHVHQWHG RQH

H[DP SCH Z KHWH VKH 79( 5& 3KDVH + DELVWDWGDVDVHWFRUHFV@® LGHQWI LHG D P RVDLF Rl J IDWMDQG Z VK
SDWFKHV Rl Z RRG SDWXH DQG SDINDQG Z WK VFDWHHG WHHY EXWVKH WQ \ HDU RGBS | LHHQ DYDLMDE OH
3URUW + DELVDWGDVDVHWILRP 1 DVWKDO( QJ @QG LGHQWI LHG VKH Z KRG DUHD DV Z RRG SDWXUH DQG
SDINDQG Z VK VFDWHULHG WHHY Z KLY 2 6 P DWHLP DS LGHQWILHG VKH Z KRGH DUHD DV Z RRGAQG  7KH
79(5& GDVD LV SDUNFXMWA P SRUMDQWI RULGHQWI\ LQJ SDVEKHV RI VHP L QDVXLDOJ IDWMQG Z KLFK DWH

RP LWHG LQ VKH 1 DVXWDO( QJ MQG GDVD

AS! g1 YCONSY / qu: 18 GuSHI® RS HBH( SHS: pH

Habitat Datasets
National Local
Habitat |e Natural England Priority Habitats (2010) TVERC Phase 1 Habitat and Land
type e CEH Land Cover Map (updated every year Use data
but less detailed) TVERC Priority Habitats
National Forest Inventory David Bradley ponds dataset,
OS Mastermap and OS Greenspace (very focused on historical and cultural
detailed) aspects
CROME crop map (looking at whether
agricultural land is grass land or crop land)
Habitat |e National Designated Sites ¢ Local designated sites (Local
condition |« UK CEH: Countryside Survey wildlife sites, Road verge nature
e Countryside stewardship reserves)
e SSSI conditions (performed iregularly) » Thames Waterblitz
¢ Agricultural land class ¢ Soil carbon - Cotswold Farm
Cluster etc
¢ Floodplain meadows partnership.
which identifies where floodplains
are and what their condition is.

AS! qu pCONSY / qu: T8 GUEHU® 2/ u8Ru: ( SHS: pH

Species

National
¢ National Biodiversity Network (NBN)
/Biological Records Centre — incorporates | e
over 100 other datasets e.g.:
o UK Butterfly Monitoring Scheme .
o National Moth Recording Scheme .
o British Trust for Ornithology surveys
o Botanical Society of Britain and Ireland
survey
e Treezilla — citizen science urban trees
¢ Ancient Tree Inventory (Woodland Trust)
¢ Toad Crossings (Froglife)

Local
TVERC species dataset
Environmental Change Network (time
series)
Wytham research database
UKCEH surveys and models (James
Bullock / Francesca Mancini)

0(7+2'2/2*<)25 1$785( 5(&29(5<675$7(*,(6

$QVRQ 6P LMK SWRSRVHG VKH IRARZ LQJ VHYHQ WHS P HVKRGRM®J\ DQG J DVKHUHG IHHGEDFN ILRP VKH
SDUNFLS DQW

X®u Hio HS2DuH:/ u§hu:
A x®u Hio @S| HSH2u1PRuy 1 H T HS2DpH:/ p§R: WSH RI KDEWDWY WHT XULHG YHJ HWDWRQ VSHFLHV
SWH\ VSHFLHV WUXFWDOIHDWUHY P LQLP XP FRUH DWHD IRUEWHHGLQJ  IHHGLQJ FRQQHFWYLW
WHT XLWHP HQW




KHWH LQ 2 [ IRUBVKLLH GR VKHVH VS HFLHV FXUHQWY RFFXU RUKDYH RFFXUHG
HFHQW *

,V VKHUH D YLDEG{ VHO VXWDLQLQJ SRSXMWRQ VK DWLY LHVLAHQWVR FKDQJ H"

,V VK HLU K DE MDWFRQQHFWHG LOVR D QHWZ RN VK DWQQNY FRUH DUHDV"

L : KDWFRQGLWRQ LV IWLQ" ,QWDFW GHJ LDGHG EHLQJ HWRLHG SRWHFWHG
XQS IRWHFVHG

L ,I LWZ DV DADWHWRIHG Z RX@ VKHUWH EH HQRXJ K VR VXSSRUMKH VDU HW
VSHFLHV"

L ,I QRWZ KDWVFRSH LV VKHUH |RUFRQYHUNQJ RVKHUMDQG LQVR VKLV K DE LVDW

+RZ GRHV VKHLU K DE LVDWQHHG VR EH P DQDJ HG" ,V VKLV FRP SDWEH Z LYK VKH
QHHGV Rl RWKHUVSHFLHV' + RZ FDQ DQ\ WDGH RIIV EH P DQDJ HG"

,GHOWI\ QDVXULH LHFRYHU SRNHFWSLSHQQH VR LHFRYHU VS HFLHYV DQG VK HLU
K DE LVDW

T aUIBA

&+$//(1*(62) " $7%$ &2//(&7,21 $1°
$1%$/<6,6

3 DUNFLS DQW WDLVHG VKH FRQFHWQ RI ®SHS ShSHS! b ) RULQWDQFH Z KHUWHDV
1 %1 LV RSHQ DFFHW VKLV LV QRWVKH FDVH IRU79( 5& DQG &( + 1 RQHVWKHMW
79(5& GDWD LV DW XDEQ RI EHWHUTXDQW DV IWKDV EHHQ YDQGDWAG P RWH

WJ RIRXVQ

( SHS 2p®P ®S5 §0 LVDOR D SRIQWRI DWHQWRQ 79( 5& Z RUNV FARVHO VR VK DW
VK HLU GRFDOGDVDVHW GR QRWRYHUDS Z LK QDWRQDOGDVDVHW VXFK DV 1 %1

$V P HQWRQHG DERYH H2S :&SHP B/ S:H2u§ 20: b H HZu pi Cj RS

8§65 : HBSHP VD FKDA@HQJH : KHUHDV Rl VKH 79( 5 & GDVDVHWFDQ EH
VUDQVMWAG T XLWA WUDL) KWRW DUGQ VKH WHP DLQLQJ K DE LVDWFDWAJ RUHV Z LGDEH
P RWH GUILFXQV

| P Holi ®u ®SHS BS/ : KDYH DOVR EHHQ LGHQWI LHG VXFK DV ULH@DE M KHGJ HLRZ
GDW Z VK VKH VKUHH DYDLADE 31 GDWDVHW &(+ 2 6 DQG 53$ DADKDYLQJ GU I HIHQW
GHJ WHHV Rl LQDFFXWDF\ 0 LUWRUQJ DQ LQIWDWYH MXQFKHG E\ : HQG\ 0 RULVRQ

& KLUV & RQVHUWYDWRQ %RDUG  XVIQJ FLW] HQ VFLHQFH GDVID VR WDFN KHGJ HLRZ V
FRX@S EH D Z D\ VR ILADVKDWJI DS : H VKRX@ DR EH GRRNLQJ DWILHGE ERXQGDUHV
P RWH JHQHWD@ LQFXGLQJ WRQH Z DAV (DVKHUVKDQ NKVWKHGJ HV

(67$% ,6+,1* $ ' ,5(&7,21 2) 75%$9(/
$1' %(1&+0$5.

3 DUAFLS DQW GLVFXWHG Z KHWKHUZ H FRXG5 DWHW VKH G{YHORI QDWW UH GHS GHWRQ
XVIQJ VKH FXUHQWGDWDVHW RUZ KHWKHUVKHUWH Z HUH VLI QU LFDQWFK DAMQJ HV

* LYHQ VKDW79( 5& DQG 1 %1 DUH WP H VHUHV GDVDVHW FRYHUQJ VKH Z KRGH
FRXQW Z H VKRX@ EH DEG{ VR HWDEQVK DQ RYHWDADGLIHFWRQ Rl WDYHO!I RUWHQGV
LQ VSHFLHV DEXQGDQFH DQG GLYHUW UFKQHW RQ D JLYHQ VIWH + RZ HYHU Z H
QHHG VR FRQVLGHUVKH DSS RS UDW VFD®Y DWZ KLFK VR DQDQ VH VSHFLHV GDWD 7KH
6VDWA Rl 1 DWKWH 5 HSRUN FDQ SWRYLGH D KIWRUFDODFFRXQWRI VK H GHFQQH
DWFRXQW VFD®! EXWZ KHQ FRQVGHUQJ LQGLYLGXDOVIWAYV Z H QHHG VR SD\
DWHQWRQ VR VKH LP SDFW RI DQ\ J DSV LQ GDVD FRYHWDJ H




) XUKHWP RWH SDUNFLSDQW T XHWIRQHG Z KDWEDVHQQH DQG | XWWH VWDW HW VKRX@@ EH FKRVHQ $ KRXJK
VRP H DGYRFDWHG WIFNLQJ VR VKH * RYHWQP HQWWDW HWRI LHYHULQJ VKH GHFQ@QH RI ELRGLYHUAW E\

RVKHW DW XHG VKDWVKH VDU HWVKRX@ QRWEH RQH RI @ KHQEEXWRI @ KDVEGIYHORI ELRGLYHWW DWH Z H
DIP LQJ IRU 7KLV P HDQV ILQGLQJ D EHQFKP DWN VXFK DV D GHYHORI ELRGLYHWW DEXQGDQFH YLDEL@W DQG
GLYHWMW DFKLHYHG LQ VKH SDW/

7KH+ (52 WDP HP SKDVIVHG VKDWVKH / RFDO1 DWWH 5 HFRYHU 6WDWAJ\ /156 Z LGWbEH HWDEQ@VKHG E\ VKH
/ RFDO1 DWWH 3 DUMQHWKLS Z KLFK Z LAoLQ WKWQ EH LQIRWP HG E\ GDWD DQG DQDAWLV ILRP + (52 DQG RVKHU
VRXWFHV $ KRXJK 2 [ IRUGVKLLH LV T XIWH DGYDQFHG LQ SWIHSDWDWWRU Z RIN IRUVKH /156 VWKH FRXQW VKRX5
QRWSWH HP SWSXEQFDWRQ Rl GHWDLAHG J XLGDQFH IWRP ' HIWD H[ SHFWG LQ HDWD &HFLAH * LDUGLQ

WHP LQGHG SDUAFLS DQW VKDWVKH QH[ WZ RINVKRS Z LAOGLVFXW ELRGLYHWW LQGLFDVRW DQG VHWIQJ
EDVHQQHV 3 DUAFLS DQW WYHWHG VKDWZ H QHHG VR HQJDJH Z VWK VKH Z LGHUFRP P XQLW Z KHQ GHYH@RSLQJ
VWKH/156
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3 DUAFLS DQW GLVFXWHG VKH LP SRUMQFH RI VHWIQJ :/ p§hi: HS2PpuH DQG P RQLVRUQJ VSHFLHV LP SDFW
DVKHUVKDQ RQQ DIP 1QJ VR LHWRUWH KDELVDW 6RP H SDUAFLS DQW DU XHG LQ IDYRXURI D SXUHQ KDE LVDW
EDVHG DSSIRDFK Z KLFK Z RX@ EH VIP SGHUDQG P RWH IHDVIEGH JLYHQ VKH QP VWG DYDLMELAW RI GDVD RQ
YLDE 31 SRSX®WRQ V] HY DQG K DE WDWUHT XLLHP HQW RI VSHFLHV ,Q DGGLWRQ NH\ VRRO/ VXFK DVVKH' ()5$
%LRGLYHIMW 0 HWLF DWH P DLQQ KDELDWGUYHQ + RZ HYHU LWZ DV DQOVR DU XHG V&K DWVKH DWXP SWRQ VK DWLI
\ RX OFLHDVWH VKH KDELYDW VKHQ VSHFLHV Z LGDFRP HELV GDQJ HLRXV DV LWIDLOY VR FRQVIGHU QP LW RQ VSHFLHV
GLVSHWDODQG VKH LP SRUMDQFH RI P DLQWDLQLQJ H[ WMWQJ VSHFLHV SRSXMWRQV VKLRXJ KRXWVKH Z KRG QIH
F\ FG{ DV Z H@DV VKH QHHG VR DGDSWYHQ P DQDJ H KDE LVDW DQG VSHFLHV SRSXMWRQV LQ VKH IDFH RI IXVXH
HQYLLRQP HQVDODQG VRFLDOFKDQJ H

X Hiob D S:@ 2H&RH T opo:H p:/ psh: Z LK DKLUK QXP EHURI KDARUFDOWHFRUGY FRXGE EH D
JRRG DSSWRDFK : HZ LAODDLP VR LGHQWI\ VSHFLHV IRUHDFK Rl VKH  SURUW KDELDW 7KHVH VSHFLHV
VKRX@5 EH Z HOOWXGLHG DQG LQGLFDWYH RI VKH RYHUDADKHDGK Rl VKH SURUW K DELVDWVKH\ LQK DE LW DQG
VKHUHIRUH VKH\ FDQ VHUYH DV D SWR[\ IRUVKH LP SDFWRQ RVKHU GHS HQGHQWVSHFLHV : H Z LADWKHQ DLP VR
WXQ D SLIRWWAWVRQ RQH RUWZ R RI VKHVH VSHFLHV VR GHWALP LQH Z KHWKHURXUSRSRVHG P HWKRGRQRJ\ |RU
VHWEQJ VDU HW DQG GHYHARSLQJ D FRXQW Z LGH LHWRLWDWRQ WUDWHI\ VHH DERYH LV IHDVIEGH $ SRLQWZ DV
P DGH RQ VKH GL ILFXQOV VR UHS LHVHQWD@VS HFLHV DFFRUGLQJ VR VKHLUHFRW WHP P SRUMDQFH

$ KRXJIK D LHWRWDWRQ WAUDWAJ\ VKRXA@ QRWEH D SRSX@MUW FRQVHW IRFXVIQJ RQA RQ VKH P RWVLFRQLF
DQG DSSHDQ@QJ VSHFLHV D SRLQWZ DV P DGH FRQFHWLQJ VKH P SRUMQFH RI VRFIHW EX\ LQ 7KLV FRXG5 EH
FRQWGHWHG Z KHQ GHILQLQJ ELRGLYHWW P HWIFV LQ VKH QH[ WZ RINVKRSV

3 DUAFLSDQW T XHWIRQHG Z KHWHUZ H VKRX@5 IRFXV RQ VSHFLHV DEXQGDQFH RUGLYHWIW GDVD DQG VWDW HW
RUERW ' LYHWMW LH IRFXVIQJ RQ WDWH WOWHUWKDQ FRP P RQ VSHFLHV P D\ EH P RWH FRQGXFLYH WR
JDLQLQJ VRFIHWDOVXS SRUNV EXWERVK DWH [P SRUMDQWILRP VKH SRLQWRI YIHZ RI DFKLIHYLQJ DQG VXWDLQLQJ
YIDE®H SRSXM@WRQV 0 RWWSHFLHV GDWD LVVIP SQ@ SWHVHQFH DEVHQFH GDVWWD EXWVRP H DEXQGDQFH GDVDVHW
H[ LW VXFK DV VKH ( QYLLRQP HQWDO&KDQJH 1 HW RWN GDWD IRU: \VKDP DQG P DQ\ RI VKH DFDGHP LF

GDWWHW IRU: \VKDP VKRXJK VRP H Rl VWHVH DWH YHU R@ 7KH 6VDWA RI 1 DWKH 5 HSRUWV DOR KDV

VRP H DEXQGDQFH GDVID

Pe alBQJ

e %WFH: LQQH\ Z LALQWRGXFH &DP LAD DQG $ QVRQ VR VKH 1 DVKWH WHFRYHU SLARW DGV LQ & XP EUD DQG
1 RUKHW 0 DQFKHWWHU Z KR Z HUH VKH RQQ W R SLARW VR DGRSWD VSHFLHV DS S LIRDFK

¢ &RADERWWYHQ LGHQWI\ D VKRUNQWVRI VS HFLHV

e ,GHQW\ ELRGLYHWMW P HWILFV LQ VKH QH[ WZ RINVKRS Z KLOWNHHSLQJ LQ P LQG VKH LP SRUMQFH RI XVIQJ D
P DAHDE® I WDP HZ RWIN VKDWVSHDNV VR VKH SXEQF

e &RQWOQOXH VR FRP SLOH VSHFLHV DQG KDEWMDWGDVDVHW LQFXGLQJ KDELWDWFRQGIWRQ WHWRWDWWRQ WDKKV
ILRP  VKH GDVWDEDWH Rl LHWRIWDWRQ LQMDWYHV

e 3L1FN RQH RUW R VSHFLHV VR VWAWKH IHDMIELQW RI VKH P HYKRGR@RJ\ RXV@QH DERYH
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+(52 VD VKWH\HDUSWRIWP P H LQ VKH
[LUWLQWDQFH VXSSRUMG E\ VKH 2 [ IRUG

0 DUNQ 6 FKRRO XQGHUVKHLUQHZ 3WRJWDP P H
RQ %LRGLYHUIW DQG 6RFIHW + (52 Z L@

H[ SRWH KRZ 2 [ IRUG 8 QLYHWMW FDQ S@\ D
LR LQ HITRUN VR LHWRUH HFRW WHP V VR
KHDGOK LQ 2 [ IRIGVKLLH E\ EUQJLQJ VKH

8 QLYHUMW B/ WIHQJ VKV LQ DFDGHP LF

NQRZ ®{GJH WVHDWFK FDSDFLW DQG
FRQYHQLQJ SRZ HUVR VXSSRUNRQJRLQJ DQG
SMQQHG QDWXWH WHFRYHU DFWYIWHV E\ D
DQJ H RI GRFDOS DUMHLY DQG WDNHK RABHUY/
LQFXGLQJ MQG RZ QHW DQG IDWP HWY

VW ELRGLYHUAW R[_DE XN

N\
gy # %IRGLY2 [ IRUS
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7KH 2 [ IRUG 0 DUAQ 6 FKRROLV D Z RUTG
GIDGLQJ WHVHDUFK GHSDUA HQWRI VKH

8 QLYHUMW RI 2 [ IRUG ,W DFDGHP LFV

Z RN DFLIRW P RWH VKDQ  SLRQHHUQJ
WHVHDUFK SWRJWDP P HV VR ILQG VROXWRQV VR
VKH Z RUTS V P RVWWXUW HQWFK DAMQJ HV ,W
VXSSRUAN QRYHODQG KLJ K UVN SURNHFW VK DW
RIVHQ GR QRWILWZ LVKLQ FRQYHQWRQDO
IXQGLQJ FKDQQHO/ Z VK VKH EHQHI VKDW
EWHDNLQJ ERXQGDUHV DQG | RWHUQJ
LOQQRYDWYH FRGIDE RUDWRQV FDQ GLDP DWWFDGD
LP SWRYH VKH Z HAEHLQJ RI VKLV DQG | XK H

J HQHWDWRQV 8 QGHUSLQQLQJ DADRX U LHVHDUEK
LV VKH QHHG VR WDQVMW DFDGHP LF

H[ FHGMQFH LQVR LP SDFW? ILRP LQQRYDWRQV
LQ VFIHQFH P HGLFLQH DQG WHFK QRARJ \
VKLRXJ K VR SLRYLGLQJ H[ SHUMDGYLFH DQG
SRQF\ WHFRP P HQGDWRQV




