‘% (1+$916 81,9(56,7(7
,167,787 )25 *(29,'(16.%$% 2* 1$785)259%$/71,1*

SGYHNVOLQJ DI SDUWLNXO UW
IRVIRU LPHOOHP 1RUGViHQ RJ
GDQVNH GHO DI 9DGHKDYHW

7HNQLVN QRWDW GHOHPQH E IRU .\VWYDQGUNG 9DGHKDYH
7KRUEM{jUQ -RHVW $QGHUVHQ ,*1 HWHQKDYQV 8QLYHUVLW

-DQXDU
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25GUDJ

2SJDYHQ HU XGIjUW IRU .\VWYDQGUNGHW IRU 9DGIKDY MW HRJ R
GHORSJDYHU 'HOHPQH % KDQGOHU RP EHW\GQLQJHQ DI YDQGX(
IRU IRVIRULQSXWWHW WLO 9DGHKDYHW 'H jYULJHQ /®\'GHI® BSJID Y
YDQGDIVWU{PQLQJ RJ Q ULQJVVWRIWLOIjUVHO WL® 9RG&HKDYHW
.ORURI\O SHDNV L 9DGHKDYHW’

2SJDYHQ HU ViJW OiVW YHG DW VDPPHQMNWRGOID\HQ RH 8 NGHMh QL
RYHUYNJQLQJVSURJUDP 129$%$1$ VDPW WLGOLJHUN LPMBWQL HQYXGCG
"\E RJ /LVWHU "\E L SHULRGHQ + 129$1$ ARIQR WIDWADH QSWR
RJ GHU PnOHVY HQ U NNH SDUDPHWUH NH 11DV WIHQ'G\M DRV L& QB WUNRIY ¥
, GHWWH QRWDW HU GHU LV U EUXJW O D@WHK DWLIGRAQ/HIW LLHWD BIH K C
GHQ N\WWWQ UH GHO DI 1RUGV{iHQ VDPWGDDMW&( P @D N GG Bl Q/ W |
EHW\GHOLJ RJ GDWD NDQ NRPELQHUHV Sn V&R WU PRGHW D HOWNR
QRWDW NDQ IRUKNEHQWOLJ Y UH HQ EULN WW®/ D WM GYQDMPYYQ
WLGHYDQGVRPUNGH

SHVXPH

+RYHGNRQNOXVLRQ GHU NDQ GUDJHV Sn EDJJUXQGRWDIIGHWWH
1RUGV{HQ WLO GH ILUH WLGHYDQGVRPUDGNUNH BH\Q\GBQVNH3 G O
DI HQ ER[ PRGHO HU GHW HVWLPHUHW WDW GHWW HEX QL0 1 LBUG
VW{UUHOVHVRUGHQHQ + DI GHQ VDPOMHBEVWRO XYW 'PEN
WLGHYDQGVRPUNGHU + RJ ODYHVW + YDQIGVRRGHGHWY F
'HU HU HQ YLV XVLNNHUKHG Sn HVWWP P WG [EGIH HE 8 QQH 8 UV B @ \ELD/
VDOLQLWHWVPNOLQJHU IUD HQ DQGHQP M WVRXKQ WDWNR UG N PHHQ QJ
EHNU IWHU LQGLUHNWH WLGOLJHUH PRGH MW GHI DEBIHIU B G N O
D NRQFHQWUDWLRQHUQH L WLGHYDQG VR P U nEHU®ED VR B HVA\H ONA_K
XGJiU =
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$QDO\WHQ DI VDPPHQK QJHQ LPHOOHP VXVSHQWHUWHRS BDPWWH UR DI
YLVHU DW GHW HU HQ W\GHOLJ VDPPHQK QHUPHQ IGRIHPHE\GH U
IRUVNHO LPHOOHP PnOLQJHU L .QXGH '\E RJP/LA\B\W& RJ\EVRW VO B3P
HU NXQ HQ VPXOH EHGUH HQG VDPPHQK QJH®D LEPHOROHFO63 Q& R
DI QLYHDXHUQH DI EnGH WRWDO 3 RJ RBUIN G R U GAL MU RG HG/K G LHWOH
WDOH RP JDQVNH VPn IRUVNHOOH LPHOOMFGN®/DWLRRDOG QG Y HW
PHQ GHW JjU RJVn DW GHW LNNH HU PXOWUDNQN WREMHY GiH BV
PnOLQJHU DI VWU{PKDVWLJKHGHU RJ 630& G®DL OWMHGD WQWH & N.-HIUG
Sn HYWLPDWHW ODQJW YLO RYHUVWLJH QHWWR WUDQVSRUWHQ
$QDO\WHQ DI VDPPHQK QJHQ LPHOOHP 6309Q@ RIWORPRH®KDQY L VP H
GHQ HU LNNH VW UN RJ GHU HU LNNH QRJKW B HPlhh X\WHGYG HGE B U
NORURI\O VN\OGHV VXVSHQGHUHW PDWHULDOH{URDOBWUPHG
WLGHYDQGVRPUNGHUQH

%DJIJUXQG

9DGHKDYVRPUNGHW HU NDUDNWHULVHUHW YHG HQ NRPSOt
IHUVNYDQGVWLOI{UVHO PRUIRORJL RJ VDOWK®RIOBIHEHG WDOG L
VXVSHQGHUHGH SDUWLNOHU RJ RSOjVWH VWRIIHUIRS IRWLIJMW X G Y
DI VWRU EHW\GQLQJ GD GHQ XGYHNVOLQJ KDU VOMMGI WH LQ
YDGHKDYVRPUNGHW

, GH ILUH GDQVNH WLGHYDQGVRPUNGHU L 9DEWH RD YHW WHIh G\EW
WLGHYDQGVRPUNGHU HU GHW YLVW DW IRQGRHU (HULBH YWV VQRH C
SULP USURGXNWLRQHQ *HUW] HW DO JRUVNRUMOQBE VDI |
WLOEDJHKROGHV RJ XGYHNVOHV LJHQQHP WLGHYDQGNG\EHQH |
DI UHGXNWLRQVWLOWDJ L RSODQGHW

IDQGXGYHNVOLQIJHQ PHOOHP WLGHYDQGVRPUMBLOOOGKN RPHQRHE
IHUVNYDQGVWLOI{jUVHO |IUD RSODQGHW RJ GHQ WLGHYDQG
JHUVNYDQGVWLOI{UVOHQ 41 ELGUDJHU PHGRHHUYUNVYDQRSRD RGH
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PHQV WLGHYDQGHW PHGIjUHU HQ SHULRGLVN L@ QRW XNDWQN U ||
EHVNULYHY YHG HQ QHWRARIXGHMNYOROGY RIOXPHQ GHU UHHOW L
KYHU WLGHYDQGVF\NOXV 'HW XGJjU NXQ HQ PLQEPHWEH®RPI| GH
EHY JHU VLJ LQJ RJ XG L KYHU WLGHYDQGVSHULRGH

, YHOEODQGHGH WLGHYDQGVRPUNGHU KYRNDY®HGWQNDDQ YWD
PLGGHOXGYHNVOLQJ RIWH EHVNULYHV Y HOG/ IV LIPIS\D\WM DRADLVR/QH E)BIOIDR
GYV LQJHQ QHWWR RSKREQLQJ DI VDOW RY HW WISR UNIVR IVIYQ
NYDQWLILFHUH YDQGXGYHNVOLQJHQ 'HQQHVWH®BHNQ X HRUVGULO .
PnOLQJHU DI XGYHNVOLQJVVWU{PPH HU XPXOLJH DW XGIjUH

BHOYRP VDOWEDODQFH EDVHUHGH PHWRG B W D JIHRW\HHIN OXG3IH UR (
UREXVW RJ WUDQVSDUHQW Y UNWiM WLO VBPPHPO LRQWRIE®IO D
WLGHYDQGVEDVVLQHU OHWRGHQ HU V WKYRW OCHDIHHI QAHME VIV HAU
VDOWKROGLJKHG RJ DIVWU{PQLQJ HU WLOJ QUBOLVHW GINWHPEO
Sh VnGDQ HW RPUNGH

7UDQVSRUWHQ DI IRVIRU L WLGHYDQGVRPUnBHVR DG WW\YON REV
PHGIjUHU WLOI{UVHO DI EnGH RSO{jVW XRUJDQLW\WDPPH®@K QJ3 R
PHG VXVSHQGHUHW PDWHULDOH 6DPWLGLJ BIHQUDRVURLRGBVY YL
XNHQGW PHQ LNNH XEHW\GHOLJW RPIDQJ VW®LPIMH OIEHQV W R C
%HXVHNRP HW DO 9HG DW NRPELQHUH FEHUHIIHW IHU C
IRVIRUNRQFHQWUDWLRQHU NDQ GHU RSV W LEDIOHD\Q ¥ HPSXDBIQV IVGRY E
WLO DW HVWLPHUH QHWWR WUDQVSRUWHQGDYXRBEHUH LGHQ QHFO I
UROOH VRP DIVWU{PQLQJHQ IUD ODQG VSLOOHWGIIRWQ® ULQJIVVWI
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ONOHSRVLWLRQHU

, GHWWH QRWDW EUXJHV GHU GDWD FPhQ@RUIG\D HQH B R VA.RWLLRAQLHRUY
EnGH DI WR ORNDOLWHWHU .QXGH '\E EiMHRGRUQ/LVWHU "\EHEM
PnOW VWU{PKDVWLJKHGHU RJ VXVSHQGH WHW GHDW WWL B RBIV\EROE
PnOHUH DI W\SHQ $DQGHUDD 5&0 FHQW WPIhOWQUHEHHW RX &/ GW'
XQGHUWHJQHGH .;EHQKDYQV 8QLYHUVLWHW V.8URIMHRNVEHQ G HQOW |
GDWD HU LQGVDPOHW L IRUELQGHOVH PBEUL296HR PNRY MWQHWH QG
1RUGV{HQ VDPW HQ SRVLWLRQ L KYHU DI GH MHW W LIGKKYDQGVRF

/

Gradyb

3B

) i

\
North'Sea, 078 == Knude Dyb.

C|
NorthiSea; 71 CKnude Dyb, RCMI

North Sea 09 © ©
Juvre Dyb,
4

g

(=)
Bister Dyb

Lister Dyb, REM9 O
// 91500001

)LIXU ONOHSRVLWLRQHUQH LR&HAHWHGIDRWD BHUBRMLBWURODWMUQH MEBURHUHW BRO HU Q
RJ FHQWUDOW SODFHUHW L KHQKREBGVWVH LWYWUQXGIRVEWIRQMNWHU 10HU$ PRQLWHL
RJ L 1RUGViHQ VDPW V WLAHYDQ®ERPUNGH L .QXGH

WLGHYDQGVRPUNGH L MXYUH "\EV WRGHYDQGVRIPWUWEH REV WLGHYDQGVRPUNGH
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OnOLQJHUQH PHG $DQGHUDD 5&0 VWU iPKRYGEHIKHUHBYBRFHUHOBG
EHVWNnU DI PnOLQJHU DI EO D VWUiPKDVMWAXJIXKHG30MWUKHPED WW Y/ K
SRVLWLRQHU HU DQJLYHW L ILJXU RJ KHUXQDHBYDRIGKYOLRQ
XGlIiUW PHG XGVW\U RSK QJW L QDYLIDWLRQVWEQNROQWYQ X P.REKWG
‘\E RJ /LVWHU "\E 'H jYULJH SRVLWLRQHU HU 129%$1%$ PRQLWHULQ

L 1RUGViHQ VDPW L *UnG\EV WLGHYDQGVRPUNGH
WLGHYDQGVRPUNGH L -XYUH "\EV WLGHYDQGVRPUNGH RJ
WLGHYDQGVRPUNGH

)LIXU 5&0 PNnOHSRVLWLRQ IRU EX0& NMQWRIKIDWW EDKHG RAW L .QXGH '"\E
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)LIXU 5&80 PNnOHSRVLWLRQ IRU E¥X0& NMQUWRIKIWW EDKOHG RAW L /LVWHU '"\E

)LIXU %iMH L GHQ \GHUVWH HIJHW DURQVYWBD J\E ISQ WU Q DDXPROLENGHQ VHV
VWUiPKDVWLIKHGVPNOHU IDVWIMRUW nWILQ JHWHQ IR HQVPDUIBYWKYHNU GXQB8HQ L HQ G\E
YDQGRYHUIODGHQ 'DWD HU L GHWWH QXRYDWLPBXOIOMR NG @PAFH EWODMWLRRBIPRY DI VXVSH
IRVIRU RJ NORURI\O PnOW Sn 129%$1%$ VWDWLRQHU
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JLIXU (W HNVHPSHO Sn VDPWLGLIKHBHWLRIHWX DS WOVWGHBKBNWHGLPHQRNRQFHQWUI
/LVWHU "\E L IRUnRNUHW '"HQ VXYBEHQWHODMER Q/HGL PHRAHNR YHG NDOLERHULQJ DI

VWUiPKDVWLIJIKHGVPNOHUQH HU XGVW\UHW PHG
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SDUWLNXO UW EXQGHW IRVIRU 7RWDO
PDWHULDOH

'HU HU NXQ VM OGHQW PnOW LQGKROG 1210 ¥ X%/ § WG RIW POV HU
GHWWH QRWDW HU PnOLQJHU DI WRWDO G3ESnRU29B Y HAW D\E VI
WLGHYDQGVRPUNGH VDPPHQKROGW PHG PnOLQJH®&ODD! 630& |
VWU{PKDVWLJKHGVPNROHUH SODFHUHW FH@MWPUDOHV H SIHVUL R G H\E |
+ 9HG DW NRPELQHUH GDWD IUD GLVVHUDEYHIBIBWLRQH L
SURJUDPPHW NDQ VDPPHQK QJHQ LPHOOHP 630K LR IRIUQ/GIKQRADHIH M/t
VDPPHQK QJ V UOLJW PHG WRWDO 3 GD SDUWERXD UKRBX® G HWN
DO YDQ %HXVHNRP HW DO THWX YD P O MGN BOVBDRAW H
'DWD HU RSGHOW L V VRQHU ZLQWHU DBWH FV XFCRQH Ul H BV XVGBLU LMDXI O |
DXWXPQ VHS RNW QRY 'HU HU WDOH RP MQGHOQRBN ¥ BIBR/HW
VDPPHQK QJ LPHOOHP 630& RJ ',3 U
'DWD IRU IRUNUV RJ VRPPHUPNQHGHUQH B GSHHQH VI LW W D PR BIXQU
IRU 7TRWDO 3 RJ OLGW PLQGUH IRBRU,3,3UHU GHU HQ GHO PnOLQJH
630& PHQ ODYW ',3 'HW VN\OGHV IRUPHQWOLJ IRUEUXJ DI ',3 L °
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Total Phosphorus vs SPMC - Colored by Season
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Total Phosphorus vs SPMC - Spring & Summer Only
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'HQ RYHURUGQHGH NRQNOXVLRQ HU DW VIRAPBHQX RIIJHQ H B HO\GH
RJ GHU HU LNNH LQGLNDWLRQ Sn DW GHRQHUQH 1QGH NDRQ W\ ER U ¢
"\E RJ /LVWHU "\E 'HU HU GRJ NXQ In PnOLQJHU L .QMGHUYEH V UC

'HW YDU RSULQGHOLJW WDQNHQ DW GHQQH LFHRMHH QK@ 5 VMW DD
EXQGQH WUDQVSRUW DI IRVIRU L GH WR QEL PN R QG VD RH G Ki (
LPHOOHP 630& RJ WRWDO 3 RJ ',3 HUW HWRUHONIHR Y D/RPIPMIUPQ B
6DPPHQOLJQLQJ DI LQGKROGHW DI WRWDOIBURI W,BGSHY B Y6 WR R
YLVHU GHVXGHQ DW GHU HU WDOH RP VPn IRUWNWHOW HH N \NHPCSFHHX
IRU .QXGH G\E 'H QRJHQOXQGH HQV NRQFHQMN HWILRPGHOU JWUU RE
HVWLPDW DI KYHUNHQ WUDQVSRUWP QJGPQIBQUNH VP W RN
NRQFHQWUDWLRQHUQH LPHOOHP IORG RJ HEXGLAW DWLRSE | VRIUS
GHQ UHW VWRUH YDULDELOLWHW L VDPRRHQE@K QVYMMEFMWODWH IS 180
DOWHUQDWLY WLOJDQJ WLO RSJDYHQ KYRW GCGYHMN®VEHOQ QG
DQWDJHOVH RP HQ VWHDG\ VWDWH VLWXDWLRQ VH DIVQLW

Total P, North Sea and Knude Dyb (2016-2024)

® North Sea
® Knude Dyb

400

350

300

2016 20'17 2018 2019 2020 20|21 2022 2023 2024 2025
Date

)LIXU 7LGVVHULH DI PnOLQJHIRDIRED URWNDXDO 3UW ERQGWWQ RJ L .QXI®HV'NEV WLGHY
PHIJHW W\GHOLJ VDPYDULDWLRQ RJ GCHAUKRMNOMHH W\DWEHPDODWLNXARUY EXKQ GHW. IRVIRU Sn
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20+ DIP, North Sea and Knude Dyb (2016-2024)

® North Sea
® Knude Dyb
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Date

YLIXU 7LGVVHULH DI PnOLQJHWRGH 3\EVI RMLEGHHIQBY RP.UNGH 'HU YRQ RHJHW W\GF
GHU LNNH VIVWHPDWLVN IRUVNH@ 5 S 1 GEKER /MWD WLRSBYVW IR

6DPPHQK QJ LPHOOHP 630& RJ NORURI\O

&KO D GDWD IRU NQXGH "\E /LVWHU '\E RJ 1RUGV{HQ VWDWLRQ
GHU HU PnOLQJHU DI 630& HU YLVW L ILBXUL GDWDL RIR HLOQ &HW¥H
GHU VHV EHW\GHOLJ YDULDWLRQ EnGH LPHOOHP VWDWLRQHUQH
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Chlorophyll-a; Knude Dyb, Lister Dyb, Nordsgen (91500007)

—e— Knude Dyb
Lister Dyb
—e— Nordsgen
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z he
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5 20+
5
10 - J
2007 2008 2009 2010 2011 2012
Date
)JLIXU .ORURI\O D PnOW L 1RUGV{HQ SBVILRMLR@®WHU "\ERIJIWREBWD'QGVRPUNGH

'HW KDU Y UHW RYHUYHMHW RP V UOLJWH® MM BREIOYD QGYRPHU CA
HOOHU DQGHW RPIDQJ NDQ VN\OGHY ORNDGHHUNREYHDYERQ RJ R
Vn IDOG YLO PDQ IRUYHQWH HQ W\GHOLJ RRUWHW DQ\RNR Y UPHO
VRPPHUKDOYnNUHW RJ L VLWXDWLRQHU PMGXIQRGHKUWHIW 6BE8& SBW
SORWWH 630& PnOW PHG 5&0 VWU|PKDVWLJKHGRP nOWHWHUSNESR
PHG VDPWLGLJH PnOLQJHU DI FKO D Sn VWDWLR®U HU SODEXGH V
FHQWUDOW L /LVWHU "\E W W YHG SRVLW IDPP@HQV IR $ 3&@DR 6 QL IQ+

+ PDUWV L /LVWHU "\E RJ IHEUXDU + PDUWV L .QXG
5HVXOWDWHW VHV KHUXQGHU L ILJXU 'HE R MKK® 0 QRVYDH IN |
VWDWLRQHUIRU .QXGH "\E RJRU /LVWHU '"\E )RU .QXGH '\E HU
V UOLJW KiM Y UGL DI FKO D PHQ GHQ HU REVHUYHUHW YHG PR(
'HW HU YLJWLJW DW KROGH VLJ IRU MBI LD.\WXREY HE YLIINVNIHR Qb U R b
Sn VDPPH VWHG L WLGHYDQGVRPUNGHWLRNIQ 6D \Y R JIHIG Y WHWMK W F
LPHOOHP 630& RJ FKO D RJ GHU HU GHUIRUMMNNK®RI¥YQ G QISW N/
ORNDO UHVXVSHQVLRQ
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SPMC vs Chlorophyll-a (Lister & Knude)
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MXQL MXOL DXJXVW UG HIWHUnU VHS RNW QRY
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(VWLPHULQJ DI YDQGXGYHNVOLQJ L WLGH

6RP HW DOWHUQDWLY WLO QXPHULVN PRGH®®RUL®VYHNDQ LQHWE
RSO{VWH Q ULQJVVWRIIHU L HW WLGHY D QGMPR\PHI G_HWH \G/M LYFDHILEHA
RJ GHW WLOJU QVHQGH KDY VDPW WLOI{UVOWQ4RIHWUNGYDQG \
HQGHVY NRQFHQWUDWLRQHQ DI Q ULQJVVWR3HW @ LIHUOHNGHQ 6 X
HVWLPHUH KYLONHQ DQGHO IHUVNYDQGVW DO IQUWIOGHKY X\E Rjl UHDII
%HUHJQLQJHQ XGQ\WWHU GHW IDNWXP DW \DDAD IGHUNHNN H UVH Q|
HOOHU PLVWHV VDOLQLWHW W 3@ IGHW SVSCHAVD HRSUWH HEHWYLLPCHIWALHDG H QY
VWDWLRQ U WLOVWDQG VWHDG\ VWDQWDRHVYEGJBEBGHW WHBA!
IRUKROG L YDQGV{MOHQ (U EHJJH GHOH RSI\OGW NDQ XGYHNVO

4Z A 64Z 4Bl A 6Z

KYRU
+ 4E QHWWR YDQGXGYHNVOLQJ PHG KDYHW >Pfi V@
+ 4Bl IHUVNYDQGVWLOI{UVHO >Pfi V@

1t 6 VDOWKROGLJKHG L KDYHW

+ 6E JHQQHPVQLWOLJ VDOWKROGLJKHG L WLGHYDQGVRPUNGHW
4Bl NHQGHV Sn EDJJUXQG DI NRQWLQXHUWH PnOLQRKRO®UIYDQGI
KHGHQ HU PnOW L 129%$1% SURJUDPPHW $nHD VQWG MWEW LRYQUHU ' LE!
RJ /LVWHU '\E

IHWWR XGYHNVOLQJHQ DI YDQG LIJHQQHP WLGHYDQGVG\EHW ND

4Z 4Bl A 6Z 6U i 6Z

JHUVNYDQGVELGUDJHWY DQGHO DI GHQ@ VDO OW\GWRQ HW WL O Lj.
ILQGHV YHG RPVNULYQLQJ DI OLJQLQJ

4Bl 427 6U i 6Z 672
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'HQ VLGVWH UHODWLRQ XGWU\NNHU KYRU VQURGHWQXBQ @HO/ il
IHUVNYDQGVWLOIjUVHO (W ODYW IRUKROG LQY®IONHUHU DW XGY
+YLV NRQFHQWUDWLRQHQ DI Q ULQJVVWRI|GH QIGI) DY IV WNDB 8 Ya
UHODWLYH IRUKROG LPHOOHP WLOI{UMHHIQHD VH® G \R JP XIDV K.
NRQFHQWUDWLRQHUQH PHG 4Bl RJ 4H

$QWDJHOVHQ RP VWDWLRQ UH IRUKROG GHO WLD \GMINQ B bl @ FEHLQ
IRU DW GHQ DQWDJHOVH HU RSI\OGW +YRU O VQiHU HDOK H) JBIU
WLGHYDQGVRPUNGHW RJ YDULDELOLWHWH®HW IBIQWDY B QG \DML G
QRJHQOXQGH VWDWLRQ UH IRUKROG QnU GDWDHH YR O XKiYUHHIMVRE BiV
EHUHJQHW HW JHQQHPVQLWOLJW XGYHNVOEGUVIRDGXIRW KNEWUX
KYRU GHU HU WLOVWU NNHOLJW GDWD WLORNQHGHUGH YR IGRIO
NHQGHWHJQH VLWXDWLRQHQ XPLGGHOEDUWULD GHIQV YWN G\W VIV RIG
9LQWHUHQ HU OLJHOHGHV GHQ nUVWLG KYROVGIQURRUVVWDWLVRQ
IRUKROG HU RSI\OGW NRQVWDQW Ki{M WLOIjUVHO DI IHUVNYDQG
9DQGXGYHNVOLQJHQ EHUHJQHYV YHG DW PROWES R R4 BSRHHUQK Y X B G
GDWD IUD 129%$1$ PnOHSRVLWLRQHUQH L KKHGWQWL &R YWY GMR PsU
GHU YDOJW JHQQHPVQLWWHW DI YLQWHUPNOLQ@JHBISAKF IHE

SRVLWLRQHQ *HQQHPVQLWVVDOLQLWHWH® IRU BBE8WRUP
GHQQH VWDWLRQ )RU DW WHVWH {0V R PEHBHQY QRIUHYDGHHWO DJ
IRUHWDJHW EHUHJQLQJHU PHG 6 VDOLQLWHW ¥XBHW MULO 12
JHQQHPVQLWVVDOLQLWHWHQ L YLQWHUPNQHGHUQH 368

6DOLQLWHWVGDWD
$QWDJHOVHQ RP YHORSEODQGHGH IRUKROG NDQHXQIGRHU P naHV
VWDWLRQHUQH RJ Sn Q U HQNHOWH VLW XDW MR BNV HPS HG! B W DIO\
L ILIXU KHUXQGHU KYRU VDOLQLWHWY SURILOHUQH IRU .QXG
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Station (91620003)

0 5 10 13 20 25 30 35 40
salinitet promiiie

)LIXU 6DOLQLWHW Sn VWDWLRQ L .QXGH "\E L SHULRGHQ

3n Q U HQNHOWH XQGWDJHOVHU HU GHU WDOH RP YHORSEODQG!

6RP SULP UW LQSXW WRP 13D VDPH\QWHWH®/6Q L GHW RPJLYHQGH K
VDOLQLWHW Sn 1RUGV|] VWDWLRQHQ VRP HU GREDONLYWURH
KYRUIUD GHU HU VW{UVW WLGVOLJ G NQLQJ 3URIKBHMQBHRU St
'HU HU HQNHOWH VDOLQLWHWYVSUR I LEG@HP HKY RH GG Pl iJOW XGH/ O\ UYH
PHQ ERUWVHW IUD GHP Vn HU GHU WDOHDRFGMBHWRNEKAB G ORIQ
IOHVWH GDJH

Staton (Y15U0UU7)

Dybde
I T SR

0 s 10 15 20 25 30 35 an
Salinitet promille

YLIXU 6DOLQLWHW Sn VWDWLRQ DI 1RUGWGH® NRPWY HWGWGHOP IUD )DQj 1nU GH!
VWU{PQLQJVYHMHQ IRU WLGHYDQGWEW YD HOMHAQ UDU 12WHIVS LRROHWERQABUL .QXGH '\E

'HW VDPOHGH VROUQLEHWMEDWDGKHBYDQGVRPUNGHU VDPW 1RUG\
PLGGHOVDOLQLWHW IRU SURILOHW IRU KYHU IRDIJKGHWU IFUdAH® W
KYRU GHU HU PnOLQJHU
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Daily mean salinity (profiles averaged by day), 2010-2024

2 \d ° °° . b

32 [Y o, o (4 & o o
5 '..-:‘\ o : > .‘-.',p',} é&&c*' T+ 3 L -t‘ :’.ﬁ"s's$ ;‘r.: Y
D30]{ g Jp WL LHE oI g el PR T oaly 0 e8RS B g T ey @
o o S N . s ‘o¢, 0g e s 0 Vg B, - v . N o
= o ias RS ¥ el ST ot T TRty Y v o
e D T S T B L T I O
= b -8 ol ' . e R g ¢ N
© 26 : - :: S > v
[ ™ 3 -
© 24 - o oo < . o g
g Gradyb . . e > b"
>22 Knude Dyb e i
‘© ¢ Juvre Dyb
© 20 Lister Dyb

18 e Nordsgen

32

N
©

—e— Gradyb
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—e— Nordsgen

Monthly mean salinity (PSU)

)LIXU ONQHGOLJ PLGGHOVDOLQEXWHM L\EUAGYRY HIQ XXEHRIJELRUGV{iHQ 129%$1% VWDWLR

'HW VHV DW VDOLQLWWHRPHQHLQ WRIWG V YWHRUVE VHW KHOH WLGHQ HU
VWDWLRQHU RJ GHW HU L jYULJW RJVn GHQQWEDWLURQW N D P PE\C
WLGHYDQGVRPUNGH KYRU GHU HU EHGVW G NQLEBUWYBGU /WAL GVS
HU GHU V UOLJW RP YLQWHUHQ Y VHGWVRL DD \UDYHOWHODRP QLWL
IRUKROG HU IRUPHQWOLJ LNNH RSI\OGW KRLD HH WV 1§ ¥DQIRWWAHDW; W
9DUGH ¢ RJ PnOHVWDWLRQHQV SODFHULQJ WLR QWU N L'GHQKYR L
REVHUYHUHVY GHU RJVn JHQHUHOW ODWNWRGHQ L VE W URIPI WIQQ @ H U
EHVNHGQH IHUVNYDQGY WLOI{UVHO VRP HU EHUHJQHW IRU GHW
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JHUVNYDQGVWLOI{iUVHO 4BI

JHUVNYDQGVWLOI{UVOHQ 4Bl WLO GH ILUHWVDRDGHYDQGWRRPGHGQH
nUOLJH VXP HU YLVW L ILJXU KHUXQGHU )HQVUNDIDRGEFBDIVWI
WLOI{jUVOHQ DI IRVIRU IUD ODQG RJ OMHWWRWHONBIW WH Q HYD QIRM
PRGWDJHU Y VHQWOLJW PLQGUH IHUVNYDQG HQG GMEYYULJH G
WLGHYDQGVRPUNGH PRGWDJHU IHUVNYDQG DI VDPPH VW jUUHOV|

1e9 Arlig Q (2010-2024) — 4 stationer
141 mmm Gradyb (1610)
B Knude Dyb (1620)
1.2{ W juvre Dyb (1630)
Lister Dyb (1651)
1.04
E
5 081
<
o
—
~ 0.6.
o
0.4
0.2
) 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Ar
)LIXU 6XP DI nUOLJ YDQGI{jULQJ WRPUKGHU DISGHH LRGHKLGH¥DQG 'DWD IUD 7KRGVH

7L0 EHUHJQLQJ DI YDQGXGYHNVOLQJHQ L YLOQWRFHRPQHGHUQH!
YLQWHUQHGE{UHQ GHQ HU YLVW L ILJXU
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1e8 Vinter-sum af Q (DJF) — 2011-2024 — 4 stationer

EEE Gradyb (1610)
B Knude Dyb (1620)
47 mmm Juvre Dyb (1630)
Lister Dyb (1651)

w
L

Q (108 m3)
¥

O_
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Vinter-ar (Dec,Jan,Feb)

Y)LIXU 6XPPHQ DI YLQWHUQHGE {GHQL GH D HMEQUVRPUMWGHU L SHD I7KRBYHQ HW I
DO

.ROQOFHQWUDWLRQ DI IRVIRU

.RQFHQWUDWLRQHQ DI WRWDO IRVIRU L GHW Y D QMU G i®U HXEGHH N V'
EHUHJQLQJHU DQWDJHW DW VYDUH WLO GHDWRREHQWUDWLRC
7LGVVHULHQ IRU GHQ VWDWLRQ VDPW VVRDWLRGHIXQGBXGH '\E F

EOHY GHU PnOW KiMH Y UGLHU L .QXGH '"\EWPRQVKHUHHWMH
QRJHQOXQGH DG GRJ PHG JHQHUHOW OLGW RRWHURUY GHG LHWL L
WLGHYDQGVRPUNGHU HU YLVW L ELODJ $
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Sl Total P, North Sea and Knude Dyb (2007-2015)

@® North Sea
q ® Knude Dyb
350

p
300 p

250

iR

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Date

YLIXU .RQFHQWUDWLRQHQ DI WRVENVOMRVHRY D QCRAMRPO NG H .I»0GHS$' WWDWLRQ ;
VWDWLRQ , RJ EOHY BHIGPHOW PRXNGW KEMRHQ KHUHIWBOQGHW NRQFH Q
PDUNDQW RJ OLJJHU JHQHUHOW NXIWQR®MEiMHUH HQG Sn 1RUGV| VW

Total P, North Sea and Knude Dyb (2016-2024)

® North Sea
® Knude Dyb

400

© 200
°

150}

100}

50

072016 2017 2018 2010 2020 2021 2022 2023 2024 2025

Date

JLIXU .RQFHQWUDWLRQHQ DI WRVEINVOWRGHRD QGRAMRPONGH .ITPOGHS$S'WWDWLRQ F
VWDWLRQ L SHULRGHQ + GHRQFHOGM GBWLRRQMRPWLWNGX HU JHOYHUHOW NXC

HQG L 1RUGV{HQ L GHQQH SHULRGH

7LO EHO\VQLQJ DI RP GH PnOWH IRVIRUMWRQAHR@DW UDMRIUREQH H Q
UHSU VHQWDWLYH IRU GHW YDQG GHU XGYHNY®MAD WHB QVQ GHYDF
SORWWHW L ILIXU RJ VDPPHQ PHG GDWD NHDVWWRWLPQ j

SHULRGHQ + RJ VWDWLRQ VRP HU SODFHUHW FD
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'HW VHV DW V UOLJW GDWD IUD V\MDMMWRWDSRU DGQYWW AHQ
RYHURUGQHGH ELOOHGH HU DW NRQFHRQYNWDWYRQHQ DR MR
KLQDQGHQ RJ GHU HU LNNH QRJHQ W\GHOLJH V\VWHPDWMDRWNRQR!
HU HW ULPHOLJW YDOJ WLO EHUHJQLQJ DI QHWWRLPSRUWHQ DI

o Total P, North Sea and North Sea Offshore (2007-2015)

® North Sea
® North Sea Offshore
350

3001

100

-

2007 2008 2009 2010 2011 2012 _ 2013 2014 _ 2015 _ 2016
Date

YLIXU ,QGKROGHW DI 7RWDO 3 PnOQRUSWKVBMDWERQHURHID )DQj RJ KRUH 1RUWK 6}
FD NP IUD )DQj L SHULRGHQ R DIVAXIRQUIHH V @/ \R BR QUARHL S n
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Total P, North Sea and Offshore (2016-2024)

400
® North Sea

® Offshore
350

300

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Date

YLIXU ,QGKROGHW DI 7RWDO 3 PnOVWSEn6¥WDROLR QRUIQIM )DQ; RURU 1RUWK 6HD
FD NP IUD )DQj L SHULRGHQ Sn0@BQQHHRQWKRHUMH QGWDHW LRQ L PHQ HU PH

SHVXOWDW DI HVWLPHULQJHUQH DI QHWWRXGYHNVOLQJ PHG 1R

'HQ IOXYLDOH DQGHO DI QHWWRWLOIjUWOLHD KOYHW RV IOG HRWD R G V'
DQJLYHW L ILJXU RJ , DOOH EHUHIQHQJHUQH H
VYDUHQGH WLO GHQ PnOWH VDOLQLWHW Sn VWDWLRQ

JRU *UnG\E .QXGH "\E RJ /LVWHU '"\E HU GHU EUXJEDUH GDWD VL
PHGHQV GHU NXQ HU WLOVWU NNHOLJW GDWD GRE HX YRHG WD YH @&
KHU IRU IXOGVW QGLJKHGHQV VN\OG PHQ HU Q SSH WURY U
EHUHJQLQJHUQH VWDWLRQ UH IRUKROG RJ KHI@®HR S\ELGIHMG HW Y 0L
RP YLQWHUHQ )RU GH jYULJH WUH WLG H¥DBG \RBRPUNGWM O ¥ ) U\G HU
DI WLGHQ RJ GH UHVXOWDWHU YXUGHUHVOGWDUR D WLLFROQ DI W DY nWH\
GHQ YDULDWLRQ VN\OGHV HQWHQ YDULDWRR®&RD @GHWWRE;PQLQ.
REVHUYDWLRQV SDUUHQH GH HQNHOWH nU
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Grédyb, ferskvandsandel af TP (fixed SO = 29.95 PSU)

100
Gns. vintermiddel (veegtet): 27.3 %
Gns. vintermiddel (uveegtet): 29.3 %
80 -
S
K]
2 601
©
S
e
©
2
4
g
a
'_
0_
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Vinter (Dec-Feb)
JLIXU (VWLPHUHW I1O0OXYLDO D®HOI DW RAMmO VO PAALHDG HU WE\EINUWLGHYYD @GVRPUNGH

EUXJEDUH SDUYLVH REVHUYDWLRQKUYHU YDOQWGRIUWHWRHUQH 6 RJ 6H IRU

Knude Dyb, ferskvandsandel af TP (fixed SO = 29.95 PSU)

100

Gns. vintermiddel (veegtet): 12.6 %
Gns. vintermiddel (uveegtet): 13.2 %

80 1

60 1

40

TP, ferskvandsandel (%)

201

0- T . .
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Vinter (Dec-Feb)

YLIXU (VWLPHUHW 10OXYLDO DQGBO VDRVEBQ ¥ MPLAH GHX ®/HL OV EWV VU CHOWD RGO RWUD G H
EUXJEDUH SDUYLVH REVHUYDWLRQKY HU YVDOQWHIUWHWRHUQH 6 RJ 6H IRU
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256 Juvre Dyb, ferskvandsandel af TP (fixed SO = 29.95 PSU)

Gns. vintermiddel (veegtet): 27.2 %
Gns. vintermiddel (uveegtet): 25.4 %

801

60 -

401

TP, ferskvandsandel (%)

20 n$5

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Vinter (Dec-Feb)

)LIXU (VWLPHUHW IOXYLDO DQGHX WR®WBDQ@ BDWD® G XYW HO'NEW MV DNWIDACEHAMR FOUn G H
EUXJEDUH SDUYLVH REVHUYDWLRQKUYHU YDOQWGRIIUWHWRHUQH 6 RJ 6H IRU

Lister Dyb, ferskvandsandel af TP (fixed SO = 29.95 PSU)

100
Gns. vintermiddel (veegtet): 21.8 %
Gns. vintermiddel (uveegtet): 20.9 %
801
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Vinter (Dec-Feb)
YLIXU (VWLPHUHW IOXYLDO WG BODD WRND @ D3P /M GH IWMHY "\EWD QMIBE Y B QWGIVIRP U T

EUXJEDUH SDUYLVH REVHUYDWLRQKUYHU YDOQWRIUWHWRHUQH 6 RJ 6H IRU

*HOQQHPVQLWWHW IRU KYHUW WLGHY D Q GIWEIDIWW IDQV HKR © G\HWVL Jl U R
UHVXOWDWHW IRU *UnG\EV WLGHYDQGVRPUDnG&GH KJ MSBIHHLQ IGHOW
IOXYLDOW L ELGUDJ DI WRWDO 3 L *UnGHEX OW.BW WIRPCGNRRKXQGHYV
PRGHOOHULQJ DI (ULFKVHQ HW DO )RW KXMWHIREKRIDWGH JG
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VNV\OGHV GHQ UHW ODYH VDOLQLWHW WRWDWRILWEHBOLY HUY PH C
WLGHYDQGVRPUNGH )RU .QXGH "\EV WLGHYDQGVRPUNGH HU GHU

'HU HU UHW VWRU YDULDWLRQ L GHW EGNHO@HGWLUBHKRQ G VIR
RJ GHU HU NXQ VLJQLILNDQW IRUVNHO Sn IHUUNBDER) RYDRBH D H (
'\E GHU HU LNNH VLJQLILNDQW IRUVNHO Sn [BHVNYDIQINDQ !
WLGHYDQGVRPUNGHU

Ferskvandsandel af TP (middel £ STD)

100

& ()] [e0)
o o o

Ferskvandsandel (%)

N
o

Gradyb Knude Dyb Juvre Dyb Lister Dyb

YLIXU '"HQ JHQQHPVQLWOLJH VY WLLFOH PUNVGIHH QD B Y MDROMDIDQIS WQ O KYHUW DI GH ILUH \
JRUXGV WQLQJHUQH IRU HVWLPHULQRHQ UG E % SHL HOOW RBRVOGVEH RJ UHVXOWDWHW
WLGHYDQGVRPUNGH VNDO GHUIR UHR/SNDRHUHAG M ROPQIGH®L NRDUNVAXYY UHQ\EDW WHGEMD QG VRP L
KiM WDJHW GHQ UHODWLYW ODYH |HYXK®WDUNGCHAW VO N WHDHDWLYIW QDEH BnOWH VE
WLGHYDQGVRPUNGH

'HW HU OLGW RYHUUDVNHQGH DW GHW RPUNM.G®H H B GRIDUHW L\@ L.@
Vn ODYW 'HW NXQQH L SULQFLSSHW VN\OGHW LGH® QHRIDMH UR
VDOWKROGLJKHGHUQH L 1RUGV{HQ YHG VWDWLRQ QGV RJ VDC
RPUNGH PHQ EHUHJQLQJHU KYRU GHU L VDWHGHW HU EUXBW VI
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OLJJHU NQDS NP XGH L 1RUGV{HQ YLVHU VDPVPHMYB@QGEWEH G UBB
DI WRWDO 3 IRU DOOH ILUH WLGHYDQGVRPUnGHRH GE IGAHIIQ H 3
ERNVPRGHO NDQ GHW VNnOHGHV NRQNOXGHUHVVWMD IHHUNNOY D Q B/N\RE
3 WLO .QXGH "\EV WLGHYDQGVRPUNGH HU ODYBVRRAOG HU RUIGODW
HQG PHQ LNNH VLJQLILNDQW IRUVNHOOLMhGWD DQGHOHQ L /LVW
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5HIHUHQFHU

(ULFKVHQ HW DO $IUDSSRUWHULQJ £+ \VWYDQGUNGHW IRU !
ORGHOXGYLNOLQJ RI VFHQDULRDQDO\VH '+

*HUW] ) +X ) 7KRVWUXS /. JRUMU RORQRYWND GGRMDDW LUIT
L, QQRYDWLRQ

7TKRGVHQ + O0XIl ( RJ 7TRUQEMHUJ + $QDO\VH DI YDQGDIV
WLO 9DGHKDYHW $DUKXV 8QLYHUVLWHW U8+ 1IDWLRQDOW &HQ

YDQ %HXVHNRP - (( %RW 3 &DUVWHDKDUW +UDIBHWYFKROE

3HWHQDWL 7 DQG 5LFN - ‘DGGHQ 6HD 4XDOLW\ 6WDWXV 5
9DQ %HXVHNRP - ( &DUVWHQVHQ - 'ROAKQKDUW DIH .HULHFRRPC
2 .ROEH . 3IWVFK - G5LFN - DQG 5/|QQ / ORQJDMGHUHRQ VG IBQ(C

DQG UHJLRQDO GLIIHUHQFHV )URQWLHUV LQ PDULQH VFLHQFH

4X | +HWODQG 5 ' DQG 6FKOLFKWLQULPSOH ERL[RRGHDW kR
BK\VLFDO 2FHDQRJUDSK\ SS
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%»LODJ D 7LGVVHULHU DI RSOjVWHIRMURU L
WLGVYDQGVRPUNGHU

. DIP, North Sea and Gradyb (2007-2015)
® North Sea

® Gradyb
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. DIP, North Sea and Gradyb (2016-2024)
® North Sea
® Gradyb
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DIP, North Sea and Knude Dyb (2007-2015)

® North Sea
® Knude Dyb

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Date
) DIP, North Sea and Knude Dyb (2016-2024)
® North Sea
® Knude Dyb

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Date
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DIP, North Sea and Juvre Dyb (2016-2024)
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® North Sea
® Juvre Dyb

2016
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2020 2021 2022 2023

Date
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2025
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DIP, North Sea and Lister Dyb (2007-2015)

® North Sea
® Lister Dyb

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Date

DIP, North Sea and Lister Dyb (2016-2024)

® North Sea
® Lister Dyb
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2016 2017 2018 ) 2019 2020 ] 2021 2022 2023 2024 2025
Date
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%»LODJ E 7RWDO 3 L 1RUGV{iHQ RJL&HHWULUH

Total P

Total P
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Total P, North Sea and Gradyb (2016-2024)
® North Sea
® Gradyb
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Total P, North Sea and Knude Dyb (2007-2015)

® North Sea
® Knude Dyb

073007 2008 2009 2010 2011 2012 2013 2014 2015 _ 2016

Date

Total P, North Sea and Knude Dyb (2016-2024)

® North Sea
® Knude Dyb

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Date
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200~ Total P, North Sea and Juvre Dyb (2016-2024)

® North Sea

@® Juvre Dyb
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Total P, North Sea and Lister Dyb (2007-2015)
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Total P, North Sea and Lister Dyb (2016-2024)

® North Sea
® Lister Dyb
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%LODJ F 6DPPHQOLJQLQJ DI IRVIRUGDWD |
1RUGV{HQ
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