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el U D

1RWH RQ JHQGHU XVDJH )RU HDVIHIIRHD GVQX
QHXWUDO WHUP DQG UHIHUV WRQBLGW® SHRSOH U

7KH )RUHO +HULWDJH $VVRFLDWLRQ D 6ZLM
UHVSRQVLEOH IRU PDQDJLQJ WKH )25(/ UHVHD
SURYLGH 6ZLVV DQG LQWHUQDWLRQDO V F LHH\QHD
SODWIRUP VSHFLDOO\ GHVLJQHG IRURRBGIDW \D(
SDUWLFXODU IRFXV RQ FRDVWDO RFHDQRIJLL
FRQWLQXXP 7KLV PLVVLRQ DOVR LQFOXGHV WI
LQVWUXPHQWY LQ FORVH FROODERUDWLR®LAHW
DV (3)/ DQG (7+=

7KH $VVRFLDWLRQ DOVR DLPV WR WUDLQ \RRQ
HQYLURQPHQWY ZKLOH UDLVLQJ DZDUHQHVVQF
\RXQJHU JHQHUDWLRQV DQG WKH JHQH QDD® SUR
DQG FRPPXQLW\ DFWLRQV 7KLV REMHFWLYH C
LQGLJHQRXV FRPPXQLWLHV LQ SRODU LPSILRQNG
FRQVHTXHQFHV Rl FOLPDWH FKDQJH

)LQDOO\V WKURXJK LWV DFWLYLWLHV WKH $)MVQRC
$OSKRQVH )RUHO D 6ZLVV VFLHQWLVW ERUQ R
OLPQRORJ\ ZKR OLYHG LQ )UHQFK VSHDNLQJ 6Z

7KH ZHEYZWHRUHO KHUISMBRYH GHNM PRUH LQIRUP
$VVRFLDWLRQ DQG WKH )25(/ VDLOLQJ YHVVHO







et/ cUF-UM

$IWHU D WULDO \HDU LQ ZKLFK YWDIRU®ED MHX
KRVWLQJ DQG FDUU\LQJ RXW KLJK TXDORMW VAU
ZDV WR H[SDQG ERWK WKH QXPEHU RI H[PHEGIW
SURMHFWY $V D UHVXOW WKH QDY NMIHDGV MRF
GD\V FRPSDUHG WR LQ

7KH PLVVLRQ ZDV GLYLGHG LQWR WZR POH
LQWHUDFWLRQV ZLWK &DQDGLDQ VFLHQWLWWHN
SDUW RI WKH PLVVLRQ WRRN SODFH LQ &ID@® DV
/IDZUHQFH 5LYHU DQG 6DJXHQD\ )MRUG 7KRQVN
ZHVW FRDVW RI *UHHQODQG SDUWO\ DVHDER®W
RXW GXULQJ WKH PLVVLRQ WKXV HQDEOLQJ
FROOHFWLRQ DQG DQDO\VLV 7KLV VHFRQ EO$HE
GHSOR\PHQW RI QHZ PHDVXUHPHQW WHFKQROR
EDOORRQ RU D GURQH LQQRYDWLRQVSWRDIWFDQ
Y25(/
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7KH ILHOG FDPSDLJQ WRRN SODFH GXUL@®ILWHKR C
GLYLGHG LQWR WKH IROORZLQJ VWDJHYV OHJV

y /HJ I[URP /RULHQW )UDQFH WR 4XHEHF &LW)\
y /HJ IURP 4XHEHF &LW\ WR -OXOLVVDW *UHH
y /HJ I[URP —-OXOLVVDW WR .DQJHUOXVNR®DT YI
y /HJ IURP .DQJHUOXVVXDT WR 1DUVDT
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7KH )25(/ OHIW WKH GRFNV Rl WKH &\WAR GHHQDV O RUDBFHILF 7DEL
RQ 0D\ WR EHJLQ LWV WUDQVDWODWWIZKAURVIMLQJ WR 4X
DUULYHG RQ -XQH

7KH PLVVLRQ LQ &DQDGLDQ ZDWHUV WRPN SOBEBHURP -XQH
VDLOLQJ EHWZHHQ &DQDGD DQG *UHHQODQG DWKH YHVVHO V |
$UJRV EXRAWSY 777 DUJRV WYXDNWPZRVIGHIHFWLYH DQG QHHGHC
VRPH UHSDLUV 7KHVH EXR\V DUH XVHG WR ®@EBDVXUH YDULRX
FKHPLFDO FRQGLWLRQV LQ WKH RFHDQ VXFK DV WHPSHUDWXU
DQG RFHDQ FXUUHQWV

)25(/ DUULYHG LQ -OXOLVVDW *UHHQODQGXORQZDXO\ 7KH PR
GHYRWHG WR UHVHDUFK SURMHFWV RQ WKH$QDRHWWKZHVW FRDYV
DOQRWKHU VWRSRYHU )25(/ OHIW —-OXOLVVIDXWWRQVWSZLVV 1DWLR(
KHDGLQJ IRU WKH VRXWKZHVW IMRUGY DEHINPALOLN 1DUVDUVXDT

JROORZLQJ WKH UHWXUQ YR\DJH )25(/ GRFINJKGV LR /RULHQW F
6HSWHPEHU

#5LFKDUG 0D



AZ? UMEIxU «0Ff-UM

$ WRWDO RI IRXU UHVHDUFK SURJUDPV ZHADHWV
GXULQJ WKH VXPPHU RI 7KHVH SURJUOPYQF§
SK\WLFRFKHPLFDO SURSHUWLHV RI WKH ZDWBRSI
QDQRSDUWLFOHYV DQG PLFURSDUWLFOHV L@\WR
WKH *XOl Rl 6W /DZUHQFH F PDSSLQJ WKRWGE
G VDPSOLQJ SODQNWRQ LQ WKH HVWXDRH DQG

7KH YHVVHO VHUYHG DV D UHVHDUFK SODWIR
&DQDGLDQ LQVWLWXWLRQV LQFOXGLQJ YBUDO
4XHEHF DW &KLFRXWLPL DV ZHOO DV (7+ =XULF}

'XULQJ WKLV H[SHGLWLRQ WKH WHDP DERDWIH
RFHDQRJUDSKLF RSHUDWLRQV $ WRWDEHRBY 6V
FROQGXFWLYLW\ WHPSHUDWXUH GHSWK &7’
DGGLWLRQ SODQNWRQ FROOHFWLRQ QWHWW &I
WR SDUWLFOH ILOWUDWLRQ DQG VWBWBRQWDASE
XVLQJ SHULVWDOWLF SXPSV IRU LQ VLWKHL®MWRU
ZHUH VXFFHVVIXOO\ PDSSHG XVLQJ PXOWLERDP

7R VXSSOHPHQW WKH GDWD FROOHFWHG DW
RQERDUG V\VWHP G6XE&WHFK ZDV XVHG WR F
SURSHUWLHYV RI VXUIDFH ZDWHU LQ UHDO WAL RKB
6DIJXHQD\ )MRUG

7KH UHVW RI WKLV FKDSWHU SURYLGHV D@ RRY
FDUULHG RXW GXULQJ WKH ILUVW SDUVD @ IZWWH L



AZ@ 3)2~-0Uk0O) K-GYD txU -D
e 3UR3IKLOLSSH $UFKDPBEDXOWHQW RI %LRORJ\ 8/

SURMHFW REMHFWLYHV

e $QDO\]H WKH SK\WLFRFKHPLFDO SURSHUWLHV R
e _GHQWLI\ ZDWHU PDVVHV DQG XQGHUVWDQG WEk

7KH UHODWLRQVKLS EHWZHHQ ELRGLYHUVLWD\W
EHFRPH D PDMRU DUHD RI UHVHDUFK KLJKQRIXRM
GLYHUVLW\ LQ PDLQWDLQLQJ HFRVA\WWHP VWDE
IXQFWLRQLQJ UHIHUV WR WKH SURFHVVHV DQGGL
HQVXUH WKH KHDOWK DQG VWDELOLW\ RI WKH V
LQIOXHQFHG E\ ELRGLYHUVLW\ ELRWXUBBW LRk
SKHQRPHQRQ FDUULHG RXW E\ YDULRXYV REH@W K
PLILQJ DQG UHRUJDQL]DWLRQ RI VHGLPHQWYV
ELRIHRFKHPLVWUN DQG QXWULHQW IOX[HV

JRU WKLV SURMHFW )25(/ FDUULHG RXWI SKKWLER
FROXPQ XVLQJ &7' 7KHVH GDWD SURYLGHG YDO
HQYLURQPHQWDO FRQWUROV Rl ELRWXUEDWLRQ [

AZA ")YxY0Ot x-3Yt-UM U MY
K-0xUk YM MYMUtYxI-O0D -~

¢ 3URIXOLHQ *LJBISOWWPHQW RI %LRORJ\ 8/DYDO

SURMHFW REMHFWLYHV

e 0DS WKH JHRJUDSKLFDO GLVWULEXWLRQ RI SRC
e 4XDQWLI\ WKH FRQFHQWUDWLRQ RI WKHVH SDU'
e —GHQWLI\ WKH QDWXUH DQG FRPSRVLWLRQ RI W
e $VVHVV WKHLU HQYLURQPHQWDO LPSDFW

1IDWXUDO DQG DQWKURSRJHQLF QDQRSDUWLF!
ZLGHVSUHDG LQ WKH HQYLURQPHQW +RIHNWVY
ELRJHRFKHPLFDO F\FOHV DQG PDULQH HFRV\VWH
GXH WR WKH GLIILFXOW\ LQ LVRODWLQO\WQEDRX Pt
PXVW WKHUHIRUH EH GHYHORSHG WR DGGUHYV
DQWKURSRJHQLF QDQRSDUWLFOHV VXFK DV UME
SDUWLFOHV DUH ZLGHO\ UHFRJQL]HG DV D VLJQL



#5LFKDUG 0D

'LWK FOLPDWH FKDQJH LQSXWV RI QDWXUDOWWDRGHVQWKURSRJIF
LQWR WKH 6W /DZUHQFH (VWXDU\ DQG *XOIHBWPG'DULRXV VRXU
WR LQFUHDVH SRWHQWLDOO\ OHDGLQJ WR XQNQRZQ FRQ
ELRIHRFKHPLFDO F\FOHV DQG PDULQH HFRV\VWHPYV

'‘DWHU VDPSOLQJ ZDV FDUULHG RXW FRQWHQARRKYWH®KURXJK D F
DW WKH ERZ Rl WKH YHVVHO DQG SHWRSGLFDMSOHWLQJ DQ LQ
ZHUH WDNHQ GLUHFWO\ WR WKH ODERUDWRWLRRUQIURFHVVLQJ
GHSHQGLQJ RQ WKH QDWXUH Rl WKH SODQQHG DQDO\VHV

AZB gYtt-M! U ) w©Yle MY2 G=Ux @D

e 3URILQFHQW /HFRISDVWPHQW RI +XPDQ DQG 6RFLDO 6FLHQFHYV
84%& &DQDGD

SURMHFW REMHFWLYHV

¢ 3URGXFH KLJK UHVROXWLRQ PDSSLQJWI WKH IMRUG V YHUWLFL
e ORGHO SRWHQWLDO KDELWDWY DORQJ WKHVH VWUXFWXUHYV

7KH REMHFWLYH RI WKLV SURMHFW ZDV WRBHRIHWRILEXWH WR LP

PDULQH DQG FRDVWDO KDELWDWYV ZLWKW) PQLHPVWH R QMY ODULQH &
ZHOO DV WKH DUHD V ULFKQHVY LQ DTXDWLF ELRGLYHUVLW\
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#6W«SKDQH $H

7KH LQVLJKWYV JDLQHG DQG WKH PDSV SWPRGMFHBLRDOO VHUYH
PDNLQJ UHJDUGLQJ WKH SURWHFWLRQ DQG ¥RQNHUMIWDWLRQ RI |
SUHVHQW LQ WKH 6DJXHQD\ )MRUG

+DELWDW PDSSLQJ XVLQJ HFKR VRXQGHUV LV FRPPRQO\ XVHG W
ELRGLYHUVLW\ \HW VXFK DVVHVVPHQWY UDUHO\ LQFOXGH YHUW
OLNH VHDIORRU KDELWDWY FDQ SURYURPHOQWXHIPWRG FULWL
PDQ\ VSHFLHYV $V D UHVXOW ELRGLYHUVLW\ DVVHVVPHQW
XQGHUHVWLPDWHG WKH GLYHUVLW\ ELRAIEMWDIDQG DYDLODELOL

$PRQJ RWKHU RXWFRPHVY WKH SURMHFW ZLOOHLGHQWLI\ QHZ
FULWLFDO IRU VSHFLHV DW ULVN ZKLREXK ZLQGDWR RIXQGHU WK
3DUNV &DQDGD $GGLWLRQDOO\ E\ SUWEGXKFLRU WKEDVHOLQH

KDELWDWY DORQJ WKH XQGHUZDWHU YKRVUWIFDOLEOLOIV RI WKH
UHIHUHQFH RI WKH QDWXUDO KHULWDJH RUWEH SDUXHQD\ 6W /D

3DUNV &DQDGD ZLOO KDYH WKH QHFHVVDUVUDWLRWPDWLRQ WR

HITRUWYV LQ WKH HYHQW RI PDULWLPH LQFIDGEHIUWMWYVVXFK DV RL(
WKH LPSDFWV RI FOLPDWH FKDQJH DOO ZLWWLQ D VXVWDLC
IUDPHZRUN

3DUNV &DQDGD ZLOO DOVR LQWHJIJUDWH WKHERW@DVINHPHQW RI Wi
LQWR WKH QH[W YHUVLRQ RI LWV PDQDJHPHOQWGI®GDQ )XUWKHUF
JHQHUDWHG ZLOO EH LQFRUSRUDWHG LQWRVRXWWUMHDFK DQG H
WKURXJK PDSV DQG ' PRGHOV RI WKH IMRUG V YHUWLFDO ZDOO\

7KH 6DJXHQD\ )MRUG LV D XQLTXH DQPHQIAWGC HSOWNOUWHR P QY LUR
RI LWV YHUWLFDO XQGHUZDWHU FOLII\G LIWKYWLSOURMBFMWY HDU
SURGXFHG WKH ILUVW KLJK UHVROXWLRQ PDSV RI VHOHFWHG
YHUWLFDO IRUPDWLRQV

k 2?2 k



AZC -U -£ x~-ft2 IxY - Mif U K)
GUY~% fU ) Ut M UG YM -M )-!

e 'UOHLNH 9RQW 'L UILQLH ODYWPXHVRQPHQWDO 3K\VLF
=XULFK 6ZLW]JHUODQG

SURMHFW REMHFWLYHV

e &RPSDUH PHVR]J]RRSODQNWRQ GLYHUVLW\ EHWZHHQ
ZDWHUV LQ KLJK ODWLWXGH UHJLRQV
e _—GHQWLI\ ELRLQGLFDWRU VSHFLHY DQG NH\ HFRV\VYV

7KLV SURMHFW FRPSDUHG PHVR]RRSOD QNSWHRXQ RE IHDHU V
DQRG FRDVWDO ZDWHUV LQ KLJK ODWLWXGHVLQWHR DV
SODQNWRQ PD\ EHQHILW PRUH IURP RIIVKRRWHRHUNGKYV
$UHDV 03%$V 7KLYV SURMHFW LV SDUW RI WKH [
FRPPLWPHQW WR SURWHFW RI LWV ODQG DWRE ZD\)
FRPEDW ELRGLYHUVLW\ ORVV DQG FOLPDWH FKDQJH

7R GR WKLV WKH SURMHFW DXWKRUV XVHG RSWLFI
SODQNWRVFRSH ZZZ SODQNWRVFRSH RUJ O WBRDWLF
PDGH LW SRVVLEOH WR LGHQWLI\ VSHFLHV DWG FRO
ELRYROXPH DQG HFRORJLFDO FKDUDFWHULGWQHBNI\T7F
ELRLQGLFDWRU VSHFLHV DQG NH\ HFRV\VWHP VWU>
GLYHUVLW\ GHWHUPLQH PDMRU FRQWULEXWRUV WR
PRQLWRU HQHUJ\ DQG PDWWHU IORZV ZLWNKEQRYKBHR
HVVHQWLDO NQRZOHGJH RQ SODQNWRQIERBWVYWRYDW
LPSURYHG PDULQH FRQVHUYDWLRQ

:DWHU VDPSOHYVY ZHUH DOVR ILOWHUHG XVLQJGIDWHGLF

IURP WKH 30DQNWRVFRSH ZLWK UHVXOWV IURP HQ
DQDO\VLV

k 2@ k



AZD oYKtD GUDD O0%f-UM

7KH WDEOH EHORZ VKRZV IRU HDFK SURMHFWMRKH RSHQ DFFHYV
IRU WKH GDWD FROOHFWHG DQG SURFHVVHG GXULQJ WKLV PLVV

7KH GLJLWDO GDWD FROOHFWHG YLDURKHYRRBERDYIHU WRKHD U ZLO!
FRPLQJ PRQWKY 7KH SK\WWLFRFKHPLFDO GDWD IRU VXUIDFH ZI
PHDVXUHPHQWY KDYH DOUHDG\ EHHQ SURHAHWVWHGH DQG DUH D
&DQDGLDQ —~-QWHJUDWHG 2FHDQ 2EVHUYLQJ 6\VWHP &-226

Project Storage

Water column Canadian Integrated Ocean Observing System
{CI00S)

Particles St. Lawrence Global Observatory (SLGO)

Mapping St. Lawrence Global Observatory (SLGO)

Plankton Ecotaxa

#5LFKDUG 0D
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BZz? UMIxU «0%f-UM

$IWHU LWV PLVVLRQ LQ &DQDGD )25(/ FRQWA
UHVHDUFK FDPSDLJQYV QRUWKZHVW DQG VRX
SURJUDPV ZHUH FRQGXFWHG WKHUH GXULQJ W
HOHYHQ IMRUGY ZHUH VDPSOHG

7KH YHVVHO VHUYHG DV D UHVHDUFK SODWIRD
LQVWLWXWLRQV QRWDEO\ /DYDO 8QLYHUVLY¥RW
(7+ =XULFK (3) /DXVDQQH WKH 8QLYHUVLW\ HU
~QVWLWXWH IRU )RUHVW 6QRZ DQG /DQGVFDSI
JHGHUDO /DERUDWRULHVY IRU ODWHULD Q3 $6 F L
ZHOFRPHG UHVHDUFKHUV IURP WKH 8QLYHUVIM
8QLYHUVLW)\ Rl &DSH 7RZQ 6RXWK $IULFD

'XULQJ WKLV VHFRQG SDUW RI WKH P LW VAH
VWXGLHG WKRVH LQIOXHQFHG E\ PDULQID XOQF]
ODQG JODFLHUV /7 $V PDULQH JODFLHUVDDWH
WKH DGYDQFH Rl JOREDO ZDUPLQJ LW LY RPSGH
EHWWHU XQGHUVWDQG DQG SUHGLFW WKH HILK
JODFLHUV LQ *UHHQODQG V IMRUGYV

7TKH FDPSDLJQ RQ WKH QRUWKZHVW FRDVW RI
XQGHUVWDQGLQJ RI WKH LQIOXHQFH RI JODFI

HFRV\VWHPV 7KLV LQYROYHG VWXG\LQJ WK
JRRSODQNWRQ DVVHPEODJHVY SRODU FRG VOIOH I
IRRG ZHE TXDQWLI\LQJ GLVVROYHG P HWXDX

RXWIORZV IURP PDMRU IMRUGV DQG WLFRQRGOM
RI DTXDWLF PLFUR DQG QDQRSROOXWDQWWV7K
PHOWZDWHU LQSXWV IURP ODQG DQG PDULQH W
QXWULHQW DYDLODELOLW\ DQG SULPDLQJISD\RG>
GHSWKV IURP WKH IMRUG WR WKH FRRQWVQRQ DI
FKDUDFWHUL]H SODQNWRQ GLYHUVLW)\ JUP GLRI}
DUHDV WR WKH RSHQ RFHDQ

k ?B k



$V LQ )25(/ DOVR VHUYHG DV D UHVHDBERYMSODNIRUP IRU V
SURJUBRPZ JUHHQIMRUG SIUR X FXW WK 7KH RYHUDOO REMHFWL
Rl WKH FDPSDLJQ ZDV WR EHWWHU XQGHUVWDRQ WKH LPSDFW F
IMRUG HFRVA\VWHPVY DQG LWV HIITHFWV RQ ELNRGLYHUVLW\ DQG OR

7KH UHVW RI WKLV FKDSWHU SURYLGHV DLEWURMAFHNWWLHZ RI W
FDUULHG RXW GXULQJ WKH VHFRQG SDUWOQRIDW&HF PLVVLRC
ZDWHUV

#-XOLHQ *LI
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BZ@ UKtYOf U 'DY(O- x K Df UM
GU~2~1 K~T Y~~ ~~-M! -KtYQOf-~al

Ve

DYXEY U YM QOQYXUUM 020D ~

e 3URGEDUROLQH % RXFMUMPHQW RI %LRORJ\ 8/DYDO &

SURMHFW REMHFWLYHV

e —QYHVWLIJDWH KRZ JODFLHUV PHOW LQIOXHQFHV ]
SRODU FRG ODUYDO SRSXODWLRQV MG IMRDGIVF IR

e _PSURYH XQGHUVWDQGLQJ RI WKH $UFWLF IBRUGV
PRGHOV DQG VXSSRUW FOLPDWH UHVLOLHQFH DQ
FRPPXQLWLHV

-W LV HVVHQWLDO WR XQGHUVWDQG KRZ YBWLDWL
JRRSODQNWRQ DVVHPEODJHVY SRODU FRBOODDUK ORR®R
ZHEV LQ $UFWLF IMRUGYV 7KLV UHVHDURKLHNODQKW®H
$UFWLF IMRUGY FDUERQ F\FOH DQG LPSURYH WK
RFHDQRJUDSKLF PRGHOV LQ WKHVH FRPSOH[ RRDVWDO
WHUP LW ZLOO HQKDQFH RXU NQRZOHGJH BHXRR@® FW
WR FOLPDWH FKDQJH DQG LPSURYH SUHGLFWERQY RI
FRPPXQLWLHY ZKRVH FXOWXUDO LGHQWLW\ DQG IRF
HFRV\VWHPV

$W HDFK VWDWLRQ D JRRSODQNWRQ QHW %P GLDPI
PHVK QHW ZDV GHSOR\HG YHUWLFDOO\ WR D GHS'
LFKWK\RSODQNWRQ QHW FP GLDPHWHU IUEPM ZLWK
WRZHG DW D VSHHG Rl NQRWV WR D PD[LPXPHWMSWK
ZHUH HTXLSSHG ZLWK D IORZ PHWHU )LVKD@®DUYDF
SUHVHUYHG LQ HWKDQRO ZKLOH JRRSODQNWRQ VDPS!
IRUPDOGHK\GH VHDZDWHU VROXWLRQ

k ?D k



BZA q t)YM K-~~-UM~ YM Yix~ xUl
YDUM! ) © ~f GUY~F U Ix MDYM

e 3URI«UTPH &KDSSKIB@DIDFXOW\ (3) /IDXVDQQH 6ZLW]HUODQG

SURMHFW REMHFWLYHV

e OHDVXUH GLVVROYHG PHWKDQH LQ VXEJODFLDO PHOWZDWH
RXWOHWYV

e (YDOXDWH KRZ PXFK PHWKDQH LV R[LGLHDFHKIQWKH IMRUGYV
WKH DWPRVSKHUH

-W KDV EHHQ VXJJHVWHG WKDW VXEJODFLDOO\WRRGXFHG PHWK
WKH *UHHQODQG LFH VKHHW PDUJLQ E\ WKHXWKEJODFLDO GUDI
SURFHVV FRXOG FRQVWLWXWH DQ XQGHUHVWLPDWHG H[SRUW
WRZDUG WKH DWPRVSKHUH ZKLFK FRXOG WKWMIQHFRQWULEXWH
FXUUHQW LQFUHDVH RI WKLV JUHHQKRXVH JDWLE® WKH DWPRVSH
LV EDVHG RQ H[LVWLQJ PHDVXUHPHQWY RI GLVVROYHG PHWKDC(
SURJODFLDO ULYHU RI WKH /HYHUHWSDWYW@DRLHUHHRDIDYQHEU D OLC
VXEJODFLDO ZDWHUV UHVXOWLQJ IURP EDVDOHPHOWLQJ UHDFK
EDVH RI PDULQH WHUPLQDWHG JODFLHU IMRYGVKH/ KHUH UDSL
ZDWHU FROXPQ FRXOG VLJQLILFDQWO\ UHGXFHOWKH DPRXQW RI
UHDFKLQJ WKH DWPRVSKHUH

#-XOLHQ *LLI
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#-XOLHQ *LLI

7KH REMHFWLYH RI WKLV SURMHFW ZDV WR IRX¥YKKVWLJIJDWH IRU V
GLVVROYHG PHWKDQH LV SUHVHQW LQ VXEJODFLDO ZDWHU VW
EDVH RI WKH PDLQ IMRUG RXWOHWY ZKHUH BVDO PHOWZDWI
ZHVWHUQ DQG QRUWKHUQ ZHVWHUQ VHFWRUV RI WKH *UHHQO
SURMHFW DOVR SODQQHG WR GRFXPHQW WWHHNK®MWLDO HYROXW
DQRPDOLHYVY DORQJ WKH ZDWHU FROXPQ LQ WKH FRUUHVSRC(
GHWHUPLQH WKH LPSRUWDQFH RI LQ VLWX R[LGDWLRQ E\ EDFWH

$ URVHWWH HTXLSSHG ZLWK XS WR 1LWNL g DEERWADO'HY R OLW
GHSOR\HG DORQJ WKH ZDWHU FROXPQ LQHWKIHL OERDGBN 2QFH EI
GHFN WKH ZDWHU IURP HDFK ERWWOH ZDV MMAEKDPSOHG LQWR
ZHUH WKHQ VHDOHG DQG VWRUHG EHIRUHQBHLRUW VKLSSHG W]
DQRDO\VLV

k ?F k



BZB ")YxYOf x-3Yi-UM U MY:
K-0xUk YM MYMUtYx:i-O0D -~

¢ 3URIXOLHQ *LJBISOWWPHQW RI %LRORJ\ 8/DYDO

SURMHFW REMHFWLYHV

e 0DS WKH JHRJUDSKLFDO GLVWULEXWLRQ RIF
QDQR SDUWLFOHYV

e 4XDQWLI\ WKH FRQFHQWUDWLRQ RI WKHVH QDC(

e —GHQWLI\ WKH QDWXUH DQG FRPSRVLWLRQ RI W

e $VVHVV WKHLU HQYLURQPHQWDO LPSDFW

IDWXUDO DQG DQWKURSRJIJHQLF QDQRSDUWLEFC
HQYLURQPHQW +RZHYHU WKH UROH DQG HIIl
ELRIJHRFKHPLFDO F\FOHV DQG PDULQH HFRVVYVYWRHE
GXH WR WKH GLIILFXOW\ RI LVRODWLQJ QD@GW
PHWKRGY WKHUHIRUH QHHG WR EH GHYHGRSEH®G '
FROWH[W ZKHUH LW LV JHQHUDOO\ DFFHSWHGHM
VXFK DV QDQRSODVWLFV SRVH D VLIJQLILFDQW W

'LWK FOLPDWH FKDQJH WKH LQSXWV RI QIRSDWINC
LQWR WKH RFHDQ IURP YDULRXV VRXUFHV DG Ok
WR XQNQRZQ FRQVHTXHQFHV RQ ELRJHRFKHP
HFRV\VWHPV -Q WKLV FRQWH[W WKLV VWXG\ C
GLVWULEXWLRQ Rl WKHVH SDUWLFOHV LQ RWKHWI
ZHVW FRDVW RI *UHHQODQG ZLWK D SDUWLF
QDQRSDUWLFOHV Rl SODVWLF EODFN FD UFELRHQ VDI
WKH RFHDQ

1IDWXUDO DQG DQWKURSRJHQLF QDQRSDUWLFO
FROOHFWHG XVLQJ WKH URVHWWH DQG W KH H/FVD(
WKH ZHW ODE $W HDFK VWDWLRQ DW OHODN W DRS
IRU HDFK W\SH Rl QDQRSDUWLFOH VWXGLW& BEW
DQG OLWKRJHQLF WUDFHUV
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7KH ZDWHU ZDV WKHQ SUH ILOWHUHG XVLQRSR%PQPAWDO ILOWH
QDQRSDUWLFOHV DQG %P Q\ORQ ILOWMUBQM®RU PHWDO QT
OLWKRJHQLF WUDFHUV $GGLWLRQDO VRPRWHY @HWRWODR WDN|
RUJDQLF FDUERQ 72& DQDO\VLV 6DPSORQLIZBVHRDMWULHG RXW
GHSWKV DW WKH VXUIDFH DQG DW D YDUWKEHOB7GHSWK GHWH L
SURILOH

7KH zDWHU VDPSOHV ZHUH WKHQ WUDQVIHWHRG/KHWKHU WR W
FOHDQ ODE GHSHQGLQJ RQ WKH W\SH RISD@NVOWMVEY RMR EH SHU
PHWDOV 7TDQJHQWLDO IORZ ILOWUDWLRQ Q) ZDV XVHG V
FRQFHQWUDWH WKH PLFUR DQG QDQRSDUWLKXODWH SKDVHYV
SKDVH

7KH PLFUR QDQRSDUWLFXODWH SKDVHV ZHMAHFROQFHQWUDWHG |
DURXQG P/ E\ UHPRYLQJ WKH GLVVROYHWHUDIFWLRQ 7KLV F
WKHQ OHIW WR VHWWOH DW r& IRU KRXUV B\ VHSDUDWH WI
VHWWOH DQG WKH QDQRSDUWLFOHV WKDW UHPDLQ LQ VXVSHQVI

#5LFKDUG 0D
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#5LFKDUG 0D

BzZzC -U! U! M-G D+® ~ -M Ix iMDUYM
KYXx-M GU~2~%f K~ YM Mefix- MI 020

e 3URGDPXHO -DFFRV@LWXWH RI (DUWK 6FLHQFHYV 8QLYHUVLW\
/IDXVDQQH 6ZLW]HUODQG

SURMHFW REMHFWLYHYV

e ([DPLQH KRZ JODFLDO PHOWZDWHU DIIHFWV QXWULHQW VXS

SURGXFWLYLW\ LQ $UFWLF IMRUGYV
e &4RPSDUH WKH LPSDFWV RI PDULQH DQG ODQG WHUPLQDWL
VHDZDWHU FKHPLVWU\ DQG SK\WRSODQNWRQ JURZWK
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*ODFLHU IHG ULYHUV DQG VWUHDPV DUH FKOYHDGWF
QXWULHQWYV FRQFHQWUDWLRQV DQG VHGLPHQWV O
FKHPLVWU\ SK\VLFV QXWULHQW DYDLOWELORQY\JDOQBEL
VWUHDPV IHG SULPDULO\ E\ PHWHRULWLF SUMFLSL
FRQWUDVWLQJ ZHDWKHULQJ SURFHVVHV RUJDQLF P
FRPSDUHG WR JODFLDO FDWFKPHQWY —-QFUHDVLQ
PHOWZDWHU 6L 3 )H DQG RU SOXPH XSZHOOLQJ
SURGXFWLYLW\ \HW HQKDQFHG VXVSHQGHG VOIGIKPM C
DYDLODELOLW\ DQG WKHUHE\ OLPLW S KiS/HRGOHD QRIW
PDULQH SURGXFWLYLW\ WR HQKDQFHG PHOWZOWHU
GHSHQGHQW RQ JODFLHU W\SH PDULQH YVIMBDQGC
JODFLHU JHRPHWU\ SK\WRSODQNWRQ QXWULHQW
LQWHUDFWLRQV

6HDZDWHU VDPSOHV ZHUH FROOHFWHG XVLQJ WEH &
LQFOXGHG RFHDQRJUDSKLF VWDWLRQV ORWD®W HX HA
FRQWLQXXP LQ HDFK IMRUG $W HDFK VW DWLHRSIN KAD F
GHSHQGLQJ RQ WKH ORFDWLRQ DQG LQFOXGWG W
SK\WLFRFKHPLFDO SDUDPHWHUV 7R LPSURYH&GDWD
VWDWLRQV ZHUH DGGHG DORQJ WKH WUDQVHFW 7
FRQWLQXRXV PRQLWRULQJ RI VXUIDFH WHRSHW DSARL
IOXRUHVFHQFH XVLQJ WKH )HUU\ER[ LQVWDOOHG RQ

BZD -U -£ x~-f2 IxY - Mt U K)
Guy~t tU t) Ut M UG YM -M )-!

e '"'UOHLNH 9PN 9WUJLQLH ODYWPXHVRQPHQWDO 3K\VL
=XULFK 6ZLW]HUODQG

SURMHFW REMHFWLYHYV
e &8RPSDUH PHVR]RRSODQNWRQ GLYHUVLW\ EHWZHHC

ZDWHUV LQ KLJK ODWLWXGH UHJLRQV
e _GHQWLI\ ELRLQGLFDWRU VSHFLHY DQG NH\ HFRV\V

7KLY SURMHFW LV D FRQWLQXDWLRQ RLDMXADRMOHUNDUY
GHVFULSWLRQ LQ VHFWLRQ
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BZE iYM k{0 YMk tKU~t) x -Mif-%k

Y

M

GD-KYt kx D £YMQ glx MG:

e 3URIXOLD 6FKRD$8H)DFXOW\ (3) /IDXVDQQH 6ZLW]HUOD

e 3URBDPXHO -DFFRU®WLWXWH RI (DUWK 6FLHQFHV 8QLYI
/IDXVDQQH 6ZLW]JHUODQG

e 3URIRtF 3HOOKFRYMUWHPY DQG /DQGVFDSH (YROXWLRQ
6ZLW]HUODQG

e 'U/XFDV 3DBORURELRPH —PPXQLW\ DQG (FRORJ\ ODE (!
6ZLW]HUODQG

e 'U$QQD &DUUQWABOYDFXOW\ (3) /IDXVDQQH 6ZLW]HUOD

SURMHFW REMHFWLYHV

e 6WXG\ PLFURELDO GLYHUVLW\ LQ WKH DLWUZDWHU
HQYLURQPHQWYV

e &RPSDUH PLFURELDO FRPPXQLWLHVY DORQJ YHUWLF
DWPRVSKHUH DQG ZDWHU FROXPQ

e $QDO\]H KRZ HQYLURQPHQWDO IDFWRUV HLQRBOKXPLG
UDGLDWLRQ LQIOXHQFH PLFURELDO FRPSRVLWLRQ DQ

e ORQLWRU DWPRVSKHULF FKHPLFDO FRPSRVLWLRQ L
YRODWLOH RUJDQLF FRPSRXQGV LQYROYHG LQ QHZ SD

7KH RYHUDOO REMHFWLYH RI WKH *UHHEQG)MRUG) UHR/B® U
SURMHFW ¥&SRUWHG E\ WKH 6ZLVV 3RODU —-QVWLWXWH

W R LV WR FUHDWH SURFHVV XQGHEXWQOHLQJ
DIIHFWV IMRUG HFRV\WVWHPV DQG KRZ WKLVQ®URSDJI
OLYHOLKRRGV 7KH SURJUDP FRQVLVWV Rl VLH UHVHD
RFHDQ JODFLHUV DWPRVSKHUH ODQG ELR®YGUVLV
HIITHFWV Rl FOLPDWH FKDQJH RQ ORFDO FRPPXQLWLH
VRXWKZHVWHUQ *UHHQODQG
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#-XOLHQ *LL

7KH JRDO RI WKH HI[SHGLWLRQ ZDV WRDLQYHMDWQQMGLIDWH WKH |
ELRGLYHUVLW\ LQWHUDFWLRQV LQ WKNM DRUGGUHDOHWMRXLOLN 7X
IMRUGY LQ VRXWKZHVWHUQ *UHHQODQG WHWKOXKVNVNBQWLDO DQG
7KH REMHFWLYH ZDV WR VWXG\ SURFHVVHV UHOHYDQW WR F(
ELRGLYHUVLW\ LQ WKHVH FRQWUDVWLQJJMMRULG VWYVWHIPG/'O L H I N
WHUPLQDWH LQ WKH ZDWHU DQG IMRUGYV ZIDHHUWKIMWFLHUV KDY
RQO\ ULYHUV IORZ LQWR WKH IMRUG

ObVvVV IOX[HV EHWZHHQ FRPSDUWPHQWY HQFRPSDVV H[FKDQJH R
ZHOO DV ELRJHQLF JDVHV 2QFH LQ WKH DLOV PAKDWEHY EHFRPI
FDQ GUDVWLFDOO\ FKDQJH FORXGV WKURXJK EHXFOHDWLQJ LFH
FRQYHUWHG LQWR SDUWLFOHV WKDW IRUP FWRXG GURSOHWYV
HQHUJ\ UHJXODWRUV LQ IMRUG V\VWHPV VXRWHFW WR FOLPDW!
WKHUHIRUH DLPHG WR FKHPLFDOO\ DQG ®RUIHFWRAHLRORJIJLFDOO\
ELRJHQLF JDV DQG SDUWLFOHVY WR HVWLPDWHWKKHLU FOLPDWH
REMHFWLYH ZDV WR GHSOR\ D EUDQG QHZ \WHVYRVRO VDPSOL
WHFKQLTXH GHYHORSHG DW ((5/ (3)/ WR TXRPRSWLI-RUJIDQLF IXQF
DGGLWLRQ KLIJK WKURXJKSXW VHTXHQFL®JPADM GHUIRUPHG WHR
ZLWK WKH DWPRVSKHULF PLFURELRPH
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7KH SURMHFW DOVR SUREHG WUDFH PHWD @V LY\
YDULRXV IMRUGYV WR LQYHVWLJDWH LQ KIRIEFXI
SDWWHUQV LPSDFW WKH SULPDU\ SURGXFWL YLK
ELRGLYHUVLW\

:DWHU DLU DQG VRLO VDPSOHV ZHUH WDN
FRPPXQLWLHY DQG WKHLU GLYHUVLW\ :WIHWH DEL
VWXGLHG VHSDUDWHO\ FRPSDUDWLYH DQDO\V
HQYLURQPHQWY DV ZHOO DV WKHLU UHVSR G\PH
OLPLWHG 'XULQJ WKLV H[SHGLWLRQ D WLFPWH
VDPSOLQJV LQ ERWK WKH DWPRVSKHUH DQG W¥
7KLV ZDV DFKLHYHG XVLQJ D FXVWRP EXLOW\B¥
+HOLNLWH HTXLSSHG ZLWK D PLFUR E IRIO ZE MRV
URVHWWH DQG D VXEPHUVLEOH SHULVWDOW LW
VDPSOHV ZHUH WKHQ DQDO\]JHG WR FKDUDFWHI]
KLIJK WKURXJKSXW VHTXHQFLQJ DQG LQ YODNEWRRI |
$W WKH VDPH WLPH VHYHUDO PHWHRURORJLFI
DVVHVV KRZ HQYLURQPHQWDO FKDQJHV LQHWM
DQG FRPSRVLWLRQ RI EDFWHULDO FRPPXQLWLF
RFHDQ YHUWLFDO SURILOHYV

6HDZDWHU VDPSOHV IURP ERWK LQVLGH DQUR X
IUDFWLRQDWHG WKURXJK VHULDO ILOWUDWLR!
VSHFLILF FRPSRQHQW RI WKH PLFURELDO FRPRX
ZHUH FXW LQWR VHYHUDO SLHFHV DQG JBQV
GRZQVWUHDP DQDO\WHV 7KH IUR]JHQ PDWHULDX
SURWHLQ DQG PHWDEROLWH H[WUDFW L RIQR FIKRHDF
SURILOLQJ DV DSSURSULDWH 7TKHVH L QG\NHHZ
FRPSUHKHQVLYH YLHZ RI WKH PROHFXODU
FRPPXQLWLHYV

)RU VHOHFWHG VDPSOHV VSHFLILE VL]H IUDFV
VWHULOL]JHG VHDZDWHU IRU RQ VLWH LQFXEIQ
8VLQJ OLJKWZHLJKW DQG LQQRYDWLYH GN®RO
VWUDWHJILHY QRYHO EXOWLYDWLRQ PHWKRGYV
SRODU DQG VXESRODU PLFURELDO GLYHUVLW\
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BZF sxUU kU kaouMO tf ~F« - ~ Ux M
~ M~Ux-~

e 3URIXOLD 6FKPO®K® )DFXOW\ (3) /IDXVDQQH 6ZLW]HUODQG
e 3URILUNR .RY(DB& )DFXOW\ (3) /IDXVDQQH 6ZLW]HUODQG
e '"U/XFDV 3DRIMAXOW\ RI /LIH 6FLHQFHV (3) /DXVDQQH 6ZLW]HU

SURMHFW REMHFWLYHYV

e '"HSOR\ LQQRYDWLYH SODWIRUPV WR VDPSOH KDUG WR
HQYLURQPHQWYV

e 8VH D WHWKHUHG EDOORRQ +HOLNLWH WR)GROOHFW DLUE
DHURVRO GDWD XS WR FORXG OHYHO

e /IDXQFK DQ DHULDO DTXDWLF URERW O0('86$GHMEB VDPSOH VXL
ZDWHUV LQ XQVDIH JRQHV QHDU LFHEHUJV DQG JODFLHU IURQ

-W LV LOKHUHQWO\ GLIILFXOW EXW HVWHDQW RDY RMRWKRQGXFW
DWPRVSKHUH EHWZHHQ WKH JURXQG DQ@GCFX¥VRVRP EXYPB®W 7R GR
DXWRPDWHG WHWKHUHG EDOORRQ V\VWHP PHDVXUWH VSHFLD(
WKH DLU PLFURELRPH DQG RWKHU DHURVRBVSEDWNLBOHY LQFO
FORXGV ZDV GHSOR\HG IURP )25(/

#-XOLHQ *LI
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-W VKRXOG EH QRWHG WKDW WKLV ZDV WKH ILWVW WLPH WKLV
EHHQ GHSOR\HG IURP D VDLOERDW $OO0OLQONVWWMWHUH FDU!I
FRPSOLDQFH ZLWK FLYLO DYLDWLRQ UHJIPLODHNG RVOR/ DZLWK WK
PD[LPXP DOWLWXGH RI P

#-XOLHQ *LLI

3XVKLQJ WKH OLPLWV HYHQ IXUWKHU WKH DLP RI WKLV SUF
GHPRQVWUDWH WKH UHOHYDQFH RI ODXQFEDROH ®RIDHULDO DTX
SHUIRUPLQJ DXWRPDWHG VDPSOLQJ LQ VXAODD FHRPQG GHHHSHU .
WKH VDLOERDW LQ DUHDV XQVDIH IRU VFLHIWIWWY WR RSHU
ODUJH LFHEHUJYV RU JODFLHU FDOYLQWHIFRVRR QWO LAIGLR B IMKW RI1 W
0('86% OXOWL (QYLURQPHQW 'XDO URERW IRU 8QGHUZDWH!
$FTXLVLWLRQ SODWIRUP D PXOWLPRGDO SGURQ/H HTXLSSHG

XQGHUZDWHU VHQVRU DQG VDPSOHU

7KH 0('86% FRQVLVWHG RI D KH[DFRSWHU PHOVXULQJ DSSUR[LPCLC
PHWHUV HTXLSSHG ZLWK D WHWKHUHG XQGHUZDWHU URERW
0('86% IOHZ ZLWKLQ PHWHUV RI WKH BRBDW VRDIDGEHG RQ WKH
DQG FROOHFWHG ZDWHU VDPSOHV 7KH URERWLF VDPSOLQJ
HOHFWURQLFV IRU SURSXOVLRQ DQG FRDWKR® IRV ZHOO DV I
FROOHFWLQJ ZDWHU VDPSOHYV DSSUR[LPDWHX\ OLWHUV
FROQOOQHFWHG WR WKH IORDWLQJ GURQH
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#-XOLHQ *LI

7KLV ILUVW DWWHPSW GHPRQVWUDWHG WKDW $XWXUH VWXGLH
ZLWK PRUH FRPSOH[ XQGHUZDWHU VHQVRUV WR DFTXLUH VDPSC
WR UHDFK DUHDV 7KLV LQQRYDWLYH PHWKRRRLRMHPSOLQJ WKH
ZLOO OLNHO\ OHDG WR D OHDS IRURIUIGRZQWRNKUIMRGE UVWDQC
HFRV\WVWHP ZRUNYV

#-XOLHQ *LI
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#-XOLHQ *LI

BZG sU0-YD ~0- MO -M£ ~f-1Yi-UM
G) YM!-M! =Ux ~ 02 DUOYD x ~- MiI~

e 3URIDLQH &KDQWHIFROOSNV\ Rl *HRVFLHQFHY DQG (QYLURQPHQW
8QLYHUVLW)\ RI /DXVDQQH 6ZLW]JHUODQG

SURMHFW REMHFWLYHYV

e ([SORUH UHVLGHQWY SHUFHSWLRQV RI FKDQJLQJ IMRUG V\V\
UHODWHG VFLHQWLILF UHVHDUFK

e (QJDJH FRPPXQLW\ PHPEHUV HVSHFLDOO\ \WX8Y SHRSOH LQ
DQG FRQGXFW LQWHUYLHZV WR EHWWHU XQGHUVWDQG WKHL
ORFDO HQYLURQPHQW

7KH *UHHQ)MRUG SURJUDP LQFOXGHV VRFLDO VFLHQFH VW
XQGHUVWDQGLQJ WKH SHUFHSWLRQV RI 1DUMPMRWHVLGHQWYV R
VI\VWHPV DQG RI VFLHQWLILF UHVHDUFK RQ HGQMDWH FKDQJH
PDQ\ UHVLGHQWY HVSHFLDOO\ WHHQDJHUV KDWH QRW VHHQ P
DURXQG 1DUVDT WKH JRDO ZDV WR WD NHDERRW HWHIGHKQ WYV RQ
GD\V VR WKH\ FRXOG GLVFRYHU WKH DUHDFW/Q®LWNIWHNLFLSDWH L

k @G k



1DUVDT UHVLGHQWY ZHUH LQWURGXFHG WRRWWHRWFLHQWLILF D
ERDUG DQG VWUXFWXUHG LQWHUYLHZV ZHUH FRQGXFWHG ZLW|
WLPH D WHHQDJHU RU \RXQJ DGXOW DE@GSDWHHOGEUO\ SHUVI
VFLHQWLILF DFWLYLWLHY REVHUYHG DQG VIKWUHG WKHLU LP
VFLHQWLVW DVVLVWHG WKHP DQG JXLGHG WKHVLQWHUYLHZV —(
ZKLFK ZHUH QRW GLUHFWO\ UHODWHG WR VIFQBQFH ZHUH DO
HPHUJHG QDWXUDOO\ DV WLPH ZDV VSHQW WRJHWKHU

$ WRWDO RI HLJKW *UHHQODQGLF SDHWLFEIRRIW D GIRXWMRXQJ S
HPEDUNHG RQ )25(/ DQG ZHUH GLUHFWOW LOMROMWHIALEQ WKH Y
RSHUDWLRQV 2YHU WZR GD\V HDFK WKHRWRRMNISPUW LQ WKH
ERWWOHVY DQG UHFHLYHG SHGDJRJLFDO LQVMMWXFWLRQ RQ V
FDUULHG RXW RQ ERDUG -W VKRXOGSBEM VQIRAVLEBWLRMWZ BAKLY O H
VLIQLILFDQWO\ KLJKHU WKDQ LQLWUMALGL SDQW Q HK® GD K HRI@O \ W 2
H[SHFWHG

-Q DGGLWLRQ DQ RSHQ GD\ zZzDV RUJDQLIJBGVDRU WKH UHVLG
$SSUR[LPDWHO\ VFKRROFKLOGUHQ YLVLEMRXWNVNWKH YHVVHO D
DGXOWYV IURP WKH FRPPXQLW\

#-XOLHQ *LLI
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BZ?> oYKtD GUDD G0%-UM

7KH GDWD bDQG VDPSOHV FROOHFWHG E\ WKH F
FRDVW RI *UHHQODQG ZLOO EH SURFHWWQHGYPW KX(

e /DYDO 8QLYHUVLW\ 'HSDUWPHQW Rl %LRORJ\

e 7DNXYLN -QWHUQDWLRQDO -RLQW /DERUIDWAE
&DQDGD

e 8QLYHUVLW\ RI 7TRXORXVH )UDQFH

e 6PDUW (QYLURQPHQWDO 6HQVLQJ LQ ([WL
6ZLW]HUODQG

7KH GDWD DQG VDPSOHV FROOHFWHG E\ WIH
SURFHVVHG DW WKH IROORZLQJ LQVWLWXWLRQV

e '"HSDUWPHQW RI (QYLURQPHQWDO 6\VWHPV |
6ZLW]HUODQG

e ([ WUHPH (QYLURQPHQWY 5HVHDUFK /DERUDWR

e _~QVWLWXWH RI (DUWK 6FLHQFHV 8QLYHUWDW!

e 8QLYHUVLW\ RI /L2JH %HOJLXP

SHVHDUFKHUV ZLOO VKDUH WKHLU GDWD YLD RS

Projet Stockage
Ichtyoplankton Polar Data Catalogue
GHG Shared with Dr. Lorenz Meire (GINR)

. Particles By 2030, open access repository. Data base TBD
Plankton By 2027, open access repository zenodo.org
QOcean By 2027, open access repository zenodo.org
Atmosphere By 2027, open access repository zenodo.org
Biodiversity By 2027, open access repository envidat.ch
Microbial data By 2029, open access at ENA (sequenecing) and

EBI (profiling)
Microbial isolates By 2029, available upon requests or the public
collection DSMZ
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7KH \HDU VDZ WKH FUHDWLRQ RI WKH §RBEHQWLILF $GYLVR
6$% ZKRVH PDLQ PLVVLRQ LV WR KHOS GHIL®H )25(/ V RYH!
VWUDWHJI\ 7KURXJK WKLV DGYLVRU\ UNR HF RIQR\HU ERDMIGR QYL O O P
WR GHILQLQJ WKH FDOOV IRU SURMHFWV WEDWI RUBA GH LPSOHP
WKH FRPLQJ \HDUYV

7TKH %RDUG LV PDGH XS RI KLJKO\ LOQWYIKOWNGL Q QMK HHERRYIWH G
ZRUOG QDPHO\

e -«UYPH &KDSSHIDMMRFOLPDWRORJLVW DQG RFHDQRJUDSKHL
6ZLW]HUODQG FR FKDLU

e :DUZLFN 9LQRH®PWRORJIJLVW DQG PLFURELDO HFRORJLVW /DYC
&DQDGD FR FKDLU

e ODUFHO %REHPQRJIJUDSKHU &156 /DYDO 8QLYHUVLW)\ &DQDGTC

e 6W«SKDQH %QPUBELDO RFHDQRJUDSKHU &156 6RUERQQH 80Q
3DULV )UDQFH

e SQWMH %RWWUXQH ELRORJLVW SUHVLGHQW DQG &(2 RI WKH
%D\ $TXDULXP 5SHVHDUFK —QVWLWXWH 0%$5- 8QLWHG 6WDWHF

e JUDQORLVH PDUQQH ELRORJLVW &156 3LHUUH ODULH &XULH
YUDQFH

e 3KLOLSSH *LXHRSW\VLFLVW IRUPHU 9LFH 3UHVLGHQW RI
6ZLW]HUODQG

e *HUDOG +DPALPDWRORJLVW DQG JHRORJLVW 'LUHFWRU RI 0
DQG (7+ =XULFK 6ZLW]HUODQG

e %HWKDQ\ -H@PWMWIWQH PLFURELRORJLVW O9LFH 3UHVLGHQW IRL
8QLYHUVLW\ Rl 5KRGH -VODQG 8QLWHG 6WDWHYV

#-XOLHQ *L
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#5LFKDUG 0L

7KDQNV WR WKHLU LQWHUQDWLRQDO LQYRQNB®HWQW WKH PHPE
ZLOO EH DEOH WR VXSSRUW WKH $VVRFEDWWRBXVMHWZRUNLQ.
LQ WHUPV RI DFFHVV WR PDMRU SRODU SURJUDPVY DQG SURMHFW

'XULQJ LQLWLDO GLVFXVVLRQV WKH 6$% BGENOPRXPAHRIHG WKH V
)25(/ IRU WKH SRODU VFLHQFH FRPPXQLW\VKRDKNARUIKWLQJ WKH
DVVHWY LQ SDUWLFXODU WKH WRS OHYHO VERKQWLILF HTXLSI
GLVFLSOLQHV WKH FDSDFLW\ WR DGGUH\WGWMWKH UDPEE GO\ FKDQJ
SRRUO\ GRFXPHQWHG FRDVWDO HQYLURQPHQWYV WKH JUHEL
LPSOHPHQWDWLRQ WKH VFLHQFH SURMHFWV DLG®GUHVVLQJ VSH
RFHDQ FRQWLQXXP WKURXJK D PXOWLGLVFL\SOLQBD@\ DSSURDFK
WR WHFKQRORJLFDO GHYHORSPHQW ZLWK PXOWKHSODWIRUP VX
LQFOXVLRQ RI ORFDO FRPPXQLWLHV WKURXFIKDRUBMORIXH DQG N(

7KH )RUHO 6%$% DOVR SURYLGHG YDOXDEOHGDOGHRYWQG VSHFLIL
LQ WHUPV RI PHDVXUHPHQW FDSDFLWLHV VSDWLDO FRYHUD
VFLHQWLILF H[SORUDWLRQ DV ZHOO DV ¥KQROMRMLRIQY DERXW L
WR IXUWKHU GHYHORS DQG GHSOR\ RQ )2BWKHWROODERUDWL
SODWIRUPY OLNH WKH UHVHDUFK VDLOERDWQ(XJHQ 6HLERO
HQFRXUDJHG

$W WKH VDPH WLPH DQG LQ RUGHU WR |RALKXWWDOMH WKH LPS¢
SURMHFWYV RQ )25(/ LW ZDV GHFLGHG WR FR@BDWH D VFLHQ'
FRPPLWWHH EDVHG RQ WKH PDLQ GRPDLQV UHODWHG WR WKH
FDUULHG RXW RQ WKH SODWIRUP 7KLV FRPPLWWHH ZLOO EH VH
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$W WKH HQG RI WKH HI[SHGLWLRQ WWHRYHY’

7TKH DXWXPQ SHULRG SURYLGHG D® RRE
WHFKQLFDO UHYLHZ IROORZLQJ WKLV IRWYW KW Hz
EH FDUULHG RXW GXULQJ WKH ZLQWHU DQG HDU

-Q HDUO\ -DQXDU\ WKH FUHZ JDWKHWBHSOIDG
ZRUN $V VRPH RI WKLV ZRUN UHTXLUHGRW KK MH
)25(/ ZDV SODFHG LQ GU\ GRFN RQ -DQMNILWRG RI
PRQWKYV

~Q DGGLWLRQ WR URXWLQH PDLQWHQDQFHH | R\CK®
DUHDYV

e (QJLQHRYHUKDXO DQG ILQDOL]DWLRQ RI VKAV
LQWR WKH H[KDXVW OLQHV LPSURYHPHQW R
HQJLQH URRP

e 6DIHWWQHZ ILUH GHWHFWLRQ V\WWHP QHZ
LQVWDOODWLRQ RI D FODVV $ DXWRPDWLF GH

e %RDW RSHUPWGRQRFDWLRQ RI VHDZDWHU LQ
LPSURYHPHQW RI WKH ERLOHU FKLPQH\ WR P
IURP WKH VFLHQWLILF DWPRVSKHULF DLU
ZDVWHZDWHU WUHDWPHQW V\VWHP FUHDWLR
LQ WKH ZRUNVKRS LQVWDOODWLRQ RIHDD@MWR
RYHUKDXO DQG VLPSOLILFDWLRQ RI WKH DXWI

e '"HFN DQG KIX®WONDOODWLRQ RI QHZ IXUOLQJ V
DQG MLEV  UDLVLQJ RI GHFN UDLOLQR W
GDJJHUERDUG VHDOLQJ RI VPDOO UXGGHUYV

e 6FLHQAHWSURYHG VHDOLQJ RI WKH FOHDQ GD
WKH 621-& 9 PXOWLEHDP HFKR VRXQGH
VRXQGHU FUHDWLRQ RI D QHZ IODQJH IRW Y\
IURQW Rl WKH ERDW LQVWDOODWLRQ RI DRF
ZDWHU DQG LWV FOHDQ ZDWHU OLQH UXQQL(
ZHW ODE

e %ULGJH DQG OLYLBUHDSWLRYD RI DGGLWLRQCL
FRPPRQ DUHDV

k AD k
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-Q WKH ZBEXUWBHO KHULFMRQWLRXHG WR E
SODWIRUP IRU FRPPXQLFDWLRQ DQG VFLHQWRQ
ZLWK D VLJQLILFDQW LQFUHDVH LQ WUDIILF WD
SUHYLRXV \HDU

%HWZHHQ -DQXDU\ DQG 2FWREHU W KM LWALW H
WR 2FWREHU YLVLWV 7TKH (QJ®WLV I W
RQH WKLUG RI YLVLWYV

2Z@ q+D1i-K -Y GUMZI Mt

e 3BKRWRV FRQWLQXRXV SURGXFWLRQ E\ WKH \
PHGLD WKH ZHEVLWH DQG LQ VHYHUDO RK®XRK

e 3URIHVVLRQDO SKRWRJUDSKHUV RQ ERDU®GL
ODUGHQV

e 9LGHRV FUHDWLRQ Rl FRQWHQW IRU WKHV&D
QHWZRUNV LQFOXGLQJ LQWHUYLHZV DWGYLI
UHFRXQWLQJ WKH H[SHGLWLRQ V VFLHQWLDMW
ODWHU GDWH

e —PDJH FDSWXUH 5LFKDUG ODUGHQV VFLB®
3URXOW

e &RQWUDU\ WR ZKDW ZDV GRQH LQ L VG Xl
SRGFDVWV LQ

k AF Kk
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%\ UHDFKLQJ WKH JHQHUDO SXEOLF ORFDONL
FRPPXQLW\ VRFLDO PHGLD DQG PXOWLPHGLD
FRPPXQLFDWLQJ DQG SRSXODUL]JLQJ )25(/ V PLV

e —QVWDJUDP SRVWV LQFOXGLQJ 5 B MO W K
RI DFFRXQWYV IROORZHG 7KH JURZW
RSHQHG RQ 2FWREHU LV YHU\ EIOHD UQ'
LQ YLVXDO DQG HGXFDWLRQDO FRQWHQW

e ; IHWZRUN IROORZLQJ RO O R Z HWR/L HIGKWM |
HGXFDWLRQDO LQIRUPDWLRQ LQ D FRQFLVH P

e )DFHERRN QHZ DFFRXQW RSHQHG LQ LQW

*UHHQODQGLF FRPPXQLWLHV ZLWK VRPH
*UHHQODQGLF

e <RX7XEH DFFRXQW RSHQHG DW WKH HQG RIG!|
LQFOXGLQJ PLVVLRQ SURILOHYV DQG LQWHUYL

e 9LGHR VKDUHG RQ -QVWDJUDP SRUWUDLW
6DJXHQD\ )MRUG &DQDGD SURGXFHG EAL DK
LQWHUYLHZ RI 9LQFHQW /HFRXUV 84$&

-Q WHUPV RI SUHVV PHGLD FRYHUDJH LQ RI W
)25(/ SURMHFW WKURXJK D VHULHV RI DUWLEGD
(QJODQG DQG 6ZLW]HUODQG

e )25(/ $ 6ZLVV 5HVHDUFK 9HVVHO IRU WKH ®RL
e 6DLOLQJ WR *UHHQODQG $ VFLHQWLILFGYR WX
e 7KH VFLHQWLILF H[SHGLWLRQ WKH VHYHQW}

e )RUHO ILUVW PLVVLRQ WR WKH ODQG RI PLUD

e )RUHO ILUVW PLVVLRQ WR WKH ODQG RI PLUD

e )RUHO DW WKH LQQRYDWLYH FURVVURDG VRI
&DQDGD -XQH

e $ 6ZLVV UHVHDUFK VDLOLQJ VKLS WR PDSGW
-XQH

e 7KH )RUHO VDLOLQJ VKLS ZLOO VDLO WE&HQ O

“XQH

$ 6ZLVV VDLOLQJ VKLS LQ /D %DLH WRGDS V

k AG k



e ([SORULQJ WKH ZDOOV Rl WKH 6DJXHQDRK)MRU
&DQDGD -XQH
e 0DSSLQJ WKH 6DJXHQD\ )MRUG WKH VBLSDQV
WKURXJK /D %DLH &DQDGD -XQH
e )RUHO IURP DGYHQWXUH WR VFLHQFH )UDQF}
e )RUHO WKH 6ZLVV RFHDQRJUDSKLF VDLOQRH

-X 0\
e )RUHO 3RODU 9HVVHO )LUVW ([SHGLWLRQFMF
'"HFHPEHU

-W VKRXOG EH QRWHG WKDW JHRJUD SK XPIDQ W3\L
EHHQ HQKDQFHG ZLWK DQ RSHQLQJ WR HZWH\S®
PHGLD PDULWLPH PDJD]JLQHV VFLHQWLILF SUHV)\

’/—\F
== online
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FOREL: AT THE INNOVATIVE CROSSROADS
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%DVHG DW WKH &LW« GH OD 9RLOH <«<ULF \¥DEDWUKO\ SRQWRRQ
YLVLELOLW\ LQ /RULHQW KHU KRPH SRIWMHWKRDHNW DMRGVHYHUD
HYHQWY 7KLV YLVLELOLW\ LV EDVHG RQ VHYHUDO OHYHOV

(GXFDWLRQDO SDUWQHUVKLSV )25(/ UHOHWWHKR® D ORQJ VWD
ZLWK WKH &LW« GH OD 9RLOH DQG D QHIZWHGWRKBIWLRQDO SD
(VSDFH GHV 6FLHQFHV ODLVRQ GH OD\WHWUVRMXILEHRUFLQJ LW\
RI VFLHQWLILF DQG PDULWLPH LQIRUPD@GREXRU WKH JHQHUI
SHRSOH

3RUW HYHQWV )25(/ KDV EHHQ PRRUHG RQ RFFDVLRQ DW WK
GH /RULHQW SRQWRRQ RIIHULQJ H[FVH.® DEIQONVWRFDO DQG QDW

-RLQW YLVLELOLW\ ZLWK 7$5% LQ 1R$HPPHRRUHG )25(/ DQG 7
VLGH E\ VLGH DW WKH &LW« GH OD 9RLOMPEROLQJ D PDMRU F
JDWKHULQJ RI WZR VDLOLQJ VKLSV GHVLIQHG IRU VFLHQF
FRPSOHPHQWDULW\ DQG FRQWLQXLW\ RI HISDWUDWLRQ DQG U
VHD

#-XOLHQ *L
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#-XOLHQ *L

"XULQJ )25(/ V VWRSRYHUV LQ &DQDGD QXPRGRXW DFWLYLWLHYV
WKH YHVVHO WR WKH VFLHQWLILF DQG ORFDO FRPPXQLWLHV

BWRSRYHUV LQ 4XHEHF &LW\ DQG /D %DLH D@GB(/ ZHOFRPHG C
VWXGHQWYV IURP UHVHDUFK FHQWHUV 7DNXYLN $UFWLF 1H
&(1 -14 6HQWLQHOOH 1RUG SURIHVVRUWDIDREYVWXGHQWYV IL
IURP WKH 6DJXHQD\ 6W /DZUHQFH ODURQWKEBDUN DQG VW
0XV«H GX )MRUG 7KH VWRSRYHU LQ 4XHEHF &LW\ DOVR
RSSRUWXQLW\ IRU DQ H[FKDQJH RI YLVLWV EHWZHHQ WKH
&DQDGLDQ &RDVW *XDUG UHVHDUFK YHVVHO &&*6 $PXQGVHQ

5HSRUWLQJ DQG RXWUHDFK 7KH VWRSRYMUVWRURYLGHG DQ
SURGXFH UHSRUWYV DQG GLVVHPLQDWH HGXFDWLRQDO FR
FRPPXQLWLHYVY 7R WKLV HQG WKH $VVRFLDWLRQ FRQWLQXH
PDWHULDOV LQWR .DODDOOLVXW *UHHQOD®MWLF DQG GLVW
SKRWR H[KLELWLRQV LQ YLOODJHV FRPPXQLFDWLRQ YLD FR
SDJHV ZHOFRPH PHVVDJHV DQG LQYLWDWLRQV WR FRPH DERD

$W VHYHUDO SRUWV RI FDOO SDUWLFXGBHQOGCLYKHHHQODQG
YHVVHO WR WKH SXEOLF DOORZLQJ WKHP WR GLVFRYHU WKI
VFLHQWLILF PLVVLRQV FDUULHG RXW DQG WRUHZAUJH KXPDQ WL
DQG ORFDO FRPPXQLWLHYV

k B@ k
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)25(/ ZDV SUHVHQWHG DW WKH *UHHQODQG 6FLHQFH :HHN LQ 1
ELHQQLDO HYHQW FHOHEUDWLQJ VFLHQFHGDEURVNWUMHHQODQG D
+XE IURP 1RYHPEHU WR 7KLV ZDV DRQUGRSRUWDQW VWH
VWUHQJWKHQLQJ WKH DFFHSWDELOLW\ DQGFW QW WKLIWLRQ RI Wil
WKH *UHHQODQGLF VFLHQWLILF DQG ORF DO WRIGIGMADSH 7KH HY
VFLHQWLVWY GHFLVLRQ PDNHUV DVVRFLDWLRQV DQG ORFDO U
DQ RSSRUWXQLW\ WR SUHVHQW WKH SURMHRWWWKH VFLHQWLILF
ERDUG DQG WKH HGXFDWLRQDO DQG FRWDH® ERWLWDYH YLVLRQ
$VVRFLDWLRQ

Greenland Science
Conference 2025

All eyes on
Greenland

#SUFWLF
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6LQFH D SHUPDQHQW HGXFDWLRQDONWM D8RO
RI WKH &LW« GH OD 9RLOH <ULF 7DEDW®LF DWR
3HQ 'XLFN VDLOLQJ VKLSV 7KHVH SDQHOV SRLHM
DQG WKH )25(/ VFLHQWLILF VDLOLQJ YHVXEOL
GLVFRYHU WKH VFLHQWLILF DQG HGXFDWLR QW OF
ERDUGLQJ WKH YHVVHO %HWZHHQ -DQXDUQ VDR
UHFHLYHG DQ HVWLPDWHG YLVLWRUYV

VFKRROFKLOGUHQ D OHYHO FRPSDUDEOH WR

-Q DGGLWLRQ VFKRRO YLVLWYV DERDUG )25(/
ZHOFRPLQJ D WRWDO RI PLGGOH VFKRROYIW
UHFHSWLRQ V\WWHP ZDV HQKDQFHG PRUH V(
RUJDQL]DWLRQDO SURFHGXUH ZDV VLPSBWIH HXX'
IRU WKH JXLGHY DQG IDFLOLWDWRUV RIPWHR Y&l
VKRXOG UHVXOW LQ DQ LQFUHDVH LQ VFKRRO D'

7KH SDUWQHUVKLS ZLWK WKH ODLVRQ GH O®XUI
WKH )25(/ ZLQWHU VKLS\DUG RSHUDWLRQV {DaXx
WKH SXEOLF WR GLVFRYHU KRZ WKH SRUWXSI FE
WR WKH YHVVHO LQ D VDIH HQYLURQPHQW D QK]
LQFOXGLQJ D SUHVHQWDWLRQ RI WKH ERDQN R
PHPEHU RI WKH FUHZ 7KLV LQLWLDWLYH VWRR
DQG HQULFKHG WKH RXWUHDFK DFWLYLWLHW
PDLQWHQDQFH SHULRG RQ ODQG

k BB k
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(GXFDWLRQDO PLQL FRPLF VWULS 7KH )RUHQHBMWHE
SXEOLVKHG LQ LQ )UHQFK (QJOLVBPHIQGD®U}
LQWURGXFWRU\ HSLVRGH SUHVHQWLQJ )29HDNE& BOQ
3URI -«UfPH &KDSSHOOD] (3)/ $V D UHRIRGGHBD\(
SXEOLVKHG DERXW &DQDGLDQ UHVHDUFK RDXBRQWI
~OOXVWUDWLRQV /DXULDQH OLDUD

$UWLVWLF UHVLGHQF\ &DQDGLDQ ODGHOHGRHWRWD:
VWXGHQW LQ ELRORJ\ DW /DYDO 8QLYHUVEWRHGWED
WKH ZRUN FDUULHG RXW E\ 3URIHVVRU -XIOLKHU *L.
VNHWFKHYVY VKH FDSWXUHG OLIH RQ ERDUG WKH !
ODQGVFDSHV WKH\ SDVVHG WKURXJK +HU HARWNRQQC
RI' D QHZ HSLVRGH RI 7KH )RUHO 1RWHERRN

FOALL NERITAGE
ASSOCIATION

WET LAB

HERE'S THE NET LAR, FOR BANDLING SAMPLES,
FILTERING, HAK PALATING CRGANISMS AN
SEDIMENTS, ANl MORE.

DRY LAB

BAD FINALLY, THE TR LAE. NITH Ak ATMOSFHERIL
SHELF, USED FOR ELEC TRONICS AND DATA

CLEAN LAB

THIS 15 THE CHARGING ARER BEFORS THE CLEAK LAS, WHERE
UNCOHTEMIKATED SAHFLES ARE HANDLED — TRACE METALS, DR, ARD
TH E POLLUTANTS, 1T°5 EQUIPPED W TH A FILTERED-MPR. FUME H2QD.

FOREL s
NOTEBOOK e SR

ON THE TRAIL OF POLAR RESEARCHERS

"OOXVWUDWLRQV 4



$Q H[KLELWLRQ VHW XS FRQVLVWLQJ RN @KDWRRONSEYYV WH[WV |
GHVLJQHG WR EH HDVLO\ WUDQVSRUWDEOH XOELRDIUG )25(/ DQG
VWRSRYHUV LQ JUDQFH DQG DEURDG )LUVW BHMHVHQWHG DW W
YHVWLYDO RUJDQL]JHG E\ WKH $VVRFLDWLRQL THHQUAUH (VFDOH L
3RUVSRGHU $SULO WKLV HYMIEQ@H R Q @ DX MEKHQ LQ
&LW\ DQG GLVSOD\HG IRU VHYHUDO G DN\WDIQY @D WWISTLAWHRH QO D Q
JUHQFK (QJOLVK DQG *UHHQODQGLF LW SURYLGHV HIIHFWL®
PHGLDWLRQ IRU DOO DXGLHQFHV

|
b/
|

#6W«SKDQH $F+
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*LYHQ WKH ORJLVWLFDO LPSOLFDWLRQRUR® W WHR F
DFFRXQW WKH VFKHGXOHV RI WKH YDULRXWHYR
SODQQLQJ Rl H[SHGLWLRQV IRU WKH FRPLQJ \HDU

~Q SDUWLFXODU )25(/ KDV EHHQ LQYR®RWHFW Q
LQLWLDWLYH RI WKH —QVWLWXW 1RUGLTIRDDBY 46
63- DQG WKH —-QVWLWXW 3DXO (PLOH 9LFWRUH
FROODERUDWLRQ EHWZHHQ WKH VFLHQWL)UP GRH
&DQDGD

7KLV LQWHUQDWLRQDO SURMHFW ZLOO IRKXWKR®H
XQGHUSLQ WKH IXQFWLRQLQJ DQG WUDQVIEWMY
%DIILQ DQG /DEUDGRU ZLWK WKH DLP RI PXHQG
SURFHVVHV WKDW JRYHUQ LW DQG WKHLU LPSDFW

e _- QWHUDFWLRQV EHWZHHQ WKH DWPRVSKHUH ¢
VFDOH

e &8RDVWDO FLUFXODWLRQ DV D IDFWRU HWKPBWOW®W
PDWWHU

e 6HD LFH IRUPDWLRQ DQG XSSHU RFHDQHGX@DSH.U

7KH &%$6&%'(6 H[SHGLWLRQ ZLOO IRFXV RQ ZWKW

*UHHQODQG %DIILQ %D\ DQG (OOHVPHS$'6—N[BHEC
ZLOO IRFXV VROHO\ RQ WKH ZHVW FRDVW RI *UHH:
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)25(/ V SDUWLFLSDWLRQ LQ WKH &%$6&%$'(BRUSBRRWMIHFWWGRWR D FL
WKH VXPPHU PLVVLRQ 7KH SURMHFWYV UHF®LYHG ZHUH H»
LQGHSHQGHQW VFLHQWLILF FRPPLWWHH DSSRIYEWHG E\ WKH 6ZL’
ZHUH GHHPHG ORJLVWLFDOO\ DQG WHFK@EREDOO\ IHDVLEOH E\ WK

2QFH WKH &%6&%$'(6 SURJUDP LV FRPSOHWH GRSHQGIDOWFRQGXFW
FDPSDLJQ DQG IRFXV LWV VFLHQWLILF ZRURIRKHDDWWH WHVYV ITUHTX
*UHHQODQG -XO\ WR 6HSWHPEHU

-Q DGGLWLRQ LQLWLDO GLVFXVVLRQV ZH UH SKIIQ @ LIRD UHJC
SURJUDP IRU ZLWK WKH VXSSRUW RIGWKWRY25(/ 6FLHQW
%RDUG DQG LQ FRQVXOWDWLRQ ZLWK SRWH@AUMLGI®\ LQWHUHVW

#6W«SKDQH $F

k BG k




































