Zatacznik 3

do rozdziatu 3.2.1 Raportu o jako $ci polsko-niemieckich wéd granicznych w
2017 r.

Przebieg zmian st ezen wska znikdw chemicznych i fizykochemicznych
wspieraj acych elementy biologiczne (dyrektywa 2000/60/WE zat  acznik V)
w latach 2015 — 2017 oraz od 1992 roku w Zalewie Sz czecinskim

Anlage 3
zum Kapitel 3.2.1 des Berichtes uber die Beschaffen  heit der deutsch-
polnischen Grenzgewasser 2017

Entwicklung chemischer und physikalisch-chemischer Komponenten in
Unterstltzung der biologischen Komponenten (RL 2000 /60/EG) in den Jahren

2015 — 2017 sowie seit 1992 im Stettiner Haff
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Rys. 3.2.1-3/Abb. 3.2.1-3
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Rys. 3.2.1-5/Abb. 3.2.1-5
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Rys. 3.2.1-7/Abb. 3.2.1-7

Azot amonowy Ammonium-N
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Rys. 3.2.1-9/Abb. 3.2.1-9
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Rys. 3.2.1-11/Abb. 3.2.1-11
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Rys. 3.2.1-13/Abb. 3.2.1-13

Przezroczystosc Sichttiefe
Zalew Maty Kleines Haff

2015 - 2017
KH KHM KHO
0,0
0,2 S S .
E o4 - o ] 2015
5
',;: 0,6 - - = ] 2016
z 0,8 2017
'3 1,0 niem. kryt./dt. Krit.
S 1,7 m (g V-IX)
5 12
N
& 14
1,6
1,8
Rys. 3.2.1-14/Abb. 3.2.1-14
Azot ogolny Gesamt-Stickstoff
Zalew Maty Kleines Haff
2015 - 2017
1,8
1,6
1,4
2015
1,2
2016
1,0 S E—
2017
0,8 — —

Azot ogélny Gesamt-Stickstoff [mg/I]

0,6
0,4
0,2

0,0

= niem. kryt./dt. Krit.
<0,53 mg/l (¢ I-XII)

KHJ KHM KHO




Rys. 3.2.1-15/Abb. 3.2.1-15
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Rys. 3.2.1-17/Abb. 3.2.1-17

Temperatura wody - Zalew Szczecinski (warstwa powierzchniowa,
kwiecien-listopad) Wassertemperatur - Stettiner Haff
(Oberflache, April-November) 2015 - 2017
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aMin. 149|198 (9,2 (13,754 | 55 |142|115|/8,7 |84 | 42| 44|84 |43 |44 |84 |43 |44
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Rys. 3.2.1-18/Abb. 3.2.1-18

Zasolenie wdd - Zalew Szczecinski (warstwa powierzchniowa, kwiecien-
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Rys. 3.2.1-19/Abb. 3.2.1-19

Przezroczystosc¢ (kwiecien-listopad) - Stanowisko C, Zalew Wielki,
Sichttiefe (April - November) - Station C, GroRes Haff,
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Rys. 3.2.1-20/Abb. 3.2.1-20

Azot ogolny (kwiecien-listopad) - Stan.C - warstwa powierzchniowa, Zalew Wielki,
Gesamt-N (April - November) - Station C - Oberflache, GroBes Haff,
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Em $red/Mittel | 1,72 | 1,88 | 2,49 | 1,66 | 1,50 | 1,75 | 1,60 | 1,86 | 1,68 | 1,71 | 1,58 | 1,47 | 2,01 | 1,84 | 1,49 | 2,13 | 2,62 | 1,72 | 1,54 | 2,28 | 1,39 | 1,43 | 1,70 | 1,94
ceeees min/Min | 0,93 /0,83 |1,20|0,97  0,63|1,17|0,93 /0,91 | 1,00/ 1,20/ 0,78 |0,09|0,94 | 1,10 0,83 | 1,10 | 1,50 | 1,10 | 0,83 | 1,40 | 0,86 | 0,97 | 1,20 | 1,10
----- maks/Max | 3,83 | 3,80 | 4,60 | 2,60 | 3,20 | 3,40 | 4,10 | 3,30 | 3,20 | 2,80 | 4,10 | 4,20 | 4,00 | 3,50 | 3,60 | 4,60 | 3,80 | 2,60 | 2,60 | 3,80 | 1,90 | 2,00 | 3,30 | 3,60
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Rys. 3.2.1-21/Abb. 3.2.1-21

Fosfor ogdlny (kwiecien-listopad) - Stan.C - warstwa powierzchniowa, Zalew Wielki,
Gesamt-Phosphor (April - November) - Station C - Oberfldiche, Grofes Hdff,
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19941995|1996|1997|1998|1999 (2000|2001 2002|2003 |2004 (2005|2006 |2007|2008|2009(2010/2011|2012|2013|2014|2015|2016|2017
[ $red/Mittel | 0,17 | 0,23 | 0,17 | 0,20 | 0,18 | 0,21 | 0,24 | 0,17 | 0,19 | 0,24 | 0,14 | 0,16 | 0,24 | 0,15 | 0,15 | 0,16 | 0,11 | 0,16 | 0,09 | 0,13 | 0,18 | 0,17 | 0,16 | 0,14

secees min/Min 0,09|0,15|0,12|0,08|0,11|0,05|0,10|0,10|0,06 |0,09|0,09|0,08|0,10/0,05|0,11|0,07|0,07|0,10(0,03| 0,06 | 0,06 | 0,08 0,06 |0,09
----- maks/Max | 0,310,36 (0,26 | 0,48 | 0,26 |0,33|0,41|0,30(0,29|0,34|0,20| 0,24 |0,51|0,20|0,20| 0,24 | 0,19 |0,23|0,16 | 0,17|0,32| 0,27 | 0,20 | 0,19
licz/Anzahl 8 7 8 8 8 8 7 8 8 8 7 7 4 6 6 6 5 6 5 5 5




Rys. 3.2.1-22/Abb. 3.2.1-22

Chlorofil a (kwiecien-listopad) - Stanowisko C, proba zintegrow., Zalew Wielki,
Chlorophyll a (April - November) - Station C, integrierte Probe, Gro3es Haff,
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e éred/Mittel 43,4 |41,3|40,3|39,8(30,2|37,3|32,2(28,0|23,4|28,7|30,6|34,7|42,8|34,3|29,6|23,2|57,6|40,0|40,4|34,2|30,2|38,3 34,0
ceecse min/Min  [12,6| 6,4 | 6,6 | 7,7 | 29,6| 84 |10,8|20,8| 4,8 |13,2|11,3|253| 6,7 [31,9|17,3|15,7| 9,8 | 43,4|10,1 (254 |17,3|17,2(21,9| 6,0
----- maks/Max | 68,0 | 63,2 | 68,8 | 64,1 70,9 | 48,0 | 52,6 55,1 |48,8|38,1|49,0|43,4|61,1|68,7|74,0|44,6|42,7|73,9|63,2|580589|40,7|50,4 | 49,7
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Rys. 3.2.1-23/Abb. 3.2.1-23

Zasolenie (kwiecien-listopad) - Stanowisko C - warstwa powierzchniowa, Zalew Wielki,
Salzgehalt (April - November) - Station C - Oberflache, GroRes Haff,
1994- 2017
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[ éred/Mittel | 1,0 | 1,0 | 05| 07 |08 | 09| 11|06 06 13,713,710 12]12/133 120207080211 14]15]11
cesece min/Min | 02 03 |02|01]02/03|04/01|/02|21/040102/03/02|05|0101|03|01]/09 08| 10|08
----- maks/Max | 2,1 | 1,8 | 09 | 1,0 | 1,3 | 26| 18 | 09 | 1,0 | 26 31|22 |37 |18 2225|0412 11/04/|13|22]|21]|14
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Rys. 3.2.1-24/Abb. 3.2.1-24

Zasolenie (kwiecien-listopad) - Stanowisko C- warstwa przydenna, Zalew Wielki,
Salzgehalt (April - November) - Station C - Grundnihe, GroRes Haff,
1994- 2017

Zasolenie Salzgehalt [PSU]
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1994 | 1995|1996 [ 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010|2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
= $red/Mittel | 2,12 | 2,24 | 2,65 | 1,13 (1,26 | 1,75 | 2,49 | 1,73 | 2,44 | 3,76 | 3,14 | 2,14 | 2,65 | 2,51 | 1,41 | 1,38 | 0,22 | 0,77 | 0,93 | 0,19 | 1,08 | 1,58 | 1,44 | 1,16

eessse min/Min 0,19|0,64 | 0,60 |0,10 | 0,38 | 0,40 | 0,80 | 0,20 |0,50| 1,50 | 0,90 0,80 |0,20| 1,50 | 0,20 | 0,50 | 0,10 | 0,20 | 0,40 | 0,05 | 0,80 | 0,80 | 1,10 | 0,80
----- maks/Max | 4,75 | 4,99 | 5,80 | 2,40 | 2,30 | 5,30 | 5,90 | 4,20 | 4,30 | 6,00 | 7,10 | 5,80 | 5,30 | 5,60 | 2,60 | 3,00 | 0,40 | 1,50 | 1,30 | 0,50 | 1,30 | 2,80 | 1,90 | 1,40
licz/Anzahl 7 7 8 8 8 8 7 8 7 8 7 8 4 6 6 6 5 6 5 5 5




Rys. 3.2.1-25/Abb. 3.2.1-25
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Temperatura wody (warstwa powierzchniowa, kwiecien-listopad) - Stanowisko C, Zalew Wielki,
Wassertemperatur (Oberflache, April - November) - Station C, GroRes Haff,
1994 - 2017
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14,1 | 14,7 | 14,8 | 15,4 | 15,5 | 15,3 | 16,2 | 15,5 | 14,8 | 14,8 | 15,3 | 15,7 | 16,5 | 15,2 | 12,5 | 15,6 | 17,9 | 16,2 | 18,7 | 17,5 | 18,4 | 16,2 | 13,2

ecccee m|n/M|n
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25,5

22,5|19,7|22,6(19,0 | 23,1196 | 23,7 (215|238 |221|21,4|24,7 (213|226 225249216 |216|239)|238|224(209|204
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Rys. 3.2.1-26/Abb. 3.2.1-26

Temperatura wody (warstwa przydenna, kwiecien-listopad) - Stanowisko C, Zalew Wielki,

Wassertemperatur (Grundnahe, April - November) - Station C, Grof3es Haff,

1994 - 2017
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1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
= $red/Mittel | 14,5 | 13,1 | 13,2 | 14,4 | 15,0 | 15,2 | 14,4 | 15,3 | 14,9 | 14,0 | 14,4 | 14,6 | 14,4 | 15,5 | 15,2 | 12,0 | 15,4 | 17,1 | 15,8 | 18,4 | 17,3 | 18,2 | 17,8 | 15,6
eceeee min/Min 42 (52|34 |50(95|59 77|81 |51|59 8472|600/ 103|860 |43 10,7|135| 7,4 |154| 88 |143| 94 | 8,4
----- maks/Max | 23,1 | 22,3 |19,5|22,4 | 18,6 | 22,0 | 18,5| 22,2 | 20,9 | 22,8 | 20,2 | 21,1 | 18,2 | 20,6 | 22,6 | 21,1 | 24,5 | 19,4 | 21,0 | 23,6 | 23,3 | 22,3 | 20,6 | 20,2
licz/Anzahl 7 7 8 8 8 8 7 8 7 8 7 8 4 6 6 6 5 6 5 5 5




Rys. 3.2.1-27/Abb. 3.2.1-27

Przezroczystosc - Stanowisko KHM, Zalew Maty,
Sichttiefe - Station KHM, Kleines Haff,
1992 - 2017
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1992|1993|1994| 1995|1996 | 1997 [ 1998 | 1999 | 2000 2001|2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013|2014 |2015| 2016|2017
I $red/Mittel | 0,52 | 0,65 | 0,67 | 0,65 | 0,72 [ 0,67 | 0,85 | 0,79 | 0,67 | 0,89 | 0,68 | 0,88 | 0,58 | 0,66 | 0,89 | 0,66 | 0,90 | 0,68 | 0,55 | 0,52 | 0,60 | 0,59 | 0,87 | 0,81 | 0,93 | 0,81
eeeeee min/Min | 03|04|02/0205/03|05|03|04|04/|03|03[03|03/04/03/03/02|05|03|02/|04/04/05/|03)|04
----- maks/Max | 0,8 | 1,1 | 1,4 | 1,0 [ 09 | 1,518 | 20|12 2016 | 20| 10|14 | 15|11 [15|18 |06 08 12|08 | 14| 12| 16| 1,4

licz/Anzahl | 18 | 20 | 9 |10 | 6 |17 |11 |12 |11 |12 |10 | 4 | 9 | 8 | 7 |8 | 9 |10 5 |5 | 7|7 |3 |11|11]|11




Rys. 3.2.1-28/Abb. 3.2.1-28

Azot ogdlny Gesamtstickstoff [mg/1]
o = N w E~Y (6, ] [e)} ~

Azot ogolny (Powierzchnia) - Stanowisko KHM, Zalew Maty,
Gesamt-Stickstoff (Oberflache) - Station KHM, Kleines Haff,
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Rys. 3.2.1-29/Abb. 3.2.1-29

Fosfor ogdlny (Powierzchnia) - Stanowisko KHM, Zalew Maty,
Gesamt-Phosphor (Oberflache) - Station KHM, Kleines Haff,
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19921993 | 1994|1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011|2012 | 2013 | 2014 | 2015 | 2016 | 2017
Emm éred/Mittel |0,218/0,164(0,151/0,142|0,147|0,213|0,137|0,1920,232|0,203/0,158|0,314|0,1630,149|0,3020,194(0,112|0,102|0,150|0,1610,164|0,182|0,126|0,161|0,159|0,101
«eseee min/Min  |0,042|0,036/0,089|0,0960,108|0,092|0,089(0,077|0,076/0,091|0,0790,193|0,033|0,070(0,099|0,0490,047|0,0640,089|0,066|0,075/0,092|0,0330,077|0,053|0,056
----- maks/Max |0,538|0,404|0,319/0,219|0,186|0,393|0,216|0,328/0,480(0,551/0,250(0,455|0,327|0,244|0,719/0,341|0,193|0,166(0,362|0,259/0,288|0,320/0,220(0,288|0,274|0,142
licz/Anzahl | 18 | 20 | 9 | 10| 6 |17 | 11|12 |11 |12 |10 4 | 9| 8| 7| 8|9 |1w|5 |5 | 7| 7|3 |12]11|11




Rys. 3.2.1-30/Abb. 3.2.1-30
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Chlorofil "a" Chlorophyll a [mg/m?]

Chlorofil a (Powierzchnia) - Stanowisko KHM, Zalew Maty,
Chlorophyll a (Oberflache) - Station KHM, Kleines Haff,
1992 - 2017

1992

1993

1995

2016

2017

e $red/Mittel

55,69

58,3

45,22

62,11

73,45

eeeeee min/Min

14,7

19,8

15

23,3

8,5

128,2

121

98,5

125,1

250,6

licz/Anzahl

9

10

10

11

11




Rys. 3.2.1-31/Abb. 3.2.1-31

Zasolenoie (Powierzchnia) - Stanowisko KHM, Zalew Maty,
Salzgehalt (Oberflache) - Station KHM, Kleines Haff,

1992 - 2017
4
2 3
1%
&
=
S
S 2
2
[~
S 1
<
3
Q
3 0
N 19921993 199419951996 1997[1998] 1999 2000[ 2001 [ 20022003 2004|2005 | 2006 | 20072008 2009 [ 20102011 2012[2013[ 2014 [ 2015 [ 2016 2017
s éred/Mittel | 2,1 | 2,4 | 1,5 | 1,9 | 1,1 | 1,3 | 1,2 | 1,1 | 1,6 | 1,2 | 09 | 1,8 | 20 | 20 | 1,7 | 1,8 | 1,7 | 1,6 | 09 | 0,8 | 1,6 | 0,6 | 1,7 | 22 | 2.2 | 1,6
ceeeee min/Min | 12|15 06| 11|09 04| 08|04 11|06|05|14|11/10/08 1110100605 10|04]|14]14]16]11
----- maks/Max | 3,2 | 3,9 | 29 | 31|15 24| 17|23 2821|1524 32|35|29/32/28|29/13/16/|28|10/19/31/|32]26
licz/Anzahl | 18 | 20 | 9 | 10| 6 |17 |11 | 12 |11 |12 |10 4 | 9 | 8 | 7 | 8|9 10|55 |5 |77 311|111




Rys. 3.2.1-32/Abb. 3.2.1-32

Zasolenoie (warstwa przydenna) - Stanowisko KHM, Zalew Maty,
Salzgehalt (Grundndhe) - Station KHM, Kleines Haff,
1992 - 2017

4
5)
s 3
g
&
B
o 2
2
3
o 1
s
9
I
8 o0
N 1992(1993(1994|1995|1996|1997|1998| 199920002001 2002|2003 |2004 | 2005 | 2006 (2007 {2008 |2009|2010|20112012|2013|2014|2015|2016(2017
B dred/Mittel | 2,1 | 2,4 | 15| 1,9 | 1,1 1312 311,713 0918 20 20137191716 0908|1706 17212217
cecece min/Min | 1,2 | 1,6 | 06|12|09|04 08 04|122|0605|14/11]20/08|11]1010/06|05|11]04/|14|1416]11
----- maks/Max | 3,2 (38|29 |31|15(|24|1,7|23|28|22|15|24/33|35|29|32/28|30(|13|16|33/10/|19/36]32]28
licz/Anzahl | 18 20 9 10 6 17 11 12 11 12 10 4 9 8 7 8 9 10 5 5 7 7 3 11 11 11




Rys. 3.2.1-33/Abb. 3.2.1-33

Temperatura wody (Powierzchnia) - Stanowisko KHM, Zalew Maty,
Wassertemperatur (Oberflache) - Station KHM, Kleines Haff,

1992 - 2017

30

25

20

_ 15

S

= 10

5

0
1992 (1993 (1994|1995 1996 1997|1998 |1999| 2000|2001 | 2002 | 2003|2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010|2011 2012 2013|2014 |2015|2016|2017
[ $red/Mittel | 10,7 [ 10,8 [ 12,0 (12,7 | 13,7| 16,1 | 11,8 | 10,5 | 13,3| 10,3 | 12,8 | 14,6 | 11,3 | 12,4 | 11,6 | 10,7 | 10,6 | 11,8 [ 13,2 [ 11,2 | 12,7 | 14,9 | 15,5 | 11,1 | 10,8 | 11,3
eeeeee min/Min |28 |00| 16|38 75|12|42/09|38|08|38|57/30|16[01/02|28|00|83|36/|1735/|81/|21]|31]|24
----- maks/Max |21,3|21,1|24,7|22,9|19,9 | 25,6 | 20,1 |23,8|26,6 19,1 |23,3|18,3|22,5(19,8(22,2(22,2|19,1|21,2|21,6(19,4|20,9|21,8|22,2|20,1|19,1 20,0
licz/Anzahl | 18 | 20 | 9 |10 | 6 |17 |11 |12 |11 |12 |10 | 4 | 9 | 8 | 7 | 8| 9|10 5|5 |7 |7 |3 |112|11]|11




Rys. 3.2.1-34/Abb. 3.2.1-34

Temperatura wody (warstwa przydenna) - Stanowisko KHM, Zalew Maty,
Wassertemperatur (Grundnahe) - Station KHM, Kleines Haff,

1992 - 2017
30
25 -
,” \s\ ,’-\\ TS - - -
s \\‘ _’ AN 7’ ~ 7N e "f— o POt LI "____—— ~~\
20 4 ~ ‘~~_"’ \\\-’I’ - e = Il e——
_ 15
s
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5
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199219931994 |1995(1996|1997|1998|1999|2000 | 2001|2002 | 2003|2004 [ 2005|2006 | 2007|2008 | 2009|2010|2011|2012|2013|2014|2015|2016|2017
B éred/Mittel | 10,4 | 10,7 [ 11,8 | 12,4 [ 13,5 | 15,6 | 11,2 | 10,3 | 12,4 | 10,2 | 12,6 | 14,6 | 11,2 | 12,2 | 11,5| 10,7 | 10,6 | 11,7 | 13,3 | 11,2 | 12,8 | 14,9 | 14,9 | 11,6 | 10,8 | 11,2
esseee min/Min 280816347213 |28|08/39|13(39|57/|30,18|01|03/36,01(83(|36|23|35|81|23)|32]25
----- maks/Max | 21,4 20,0 |24,7(22,1|20,0|23,7|19,2|22,7|20,1|18,7|22,1|18,3|21,3|19,7|21,9|22,0(19,1|20,7|21,6|19,4|20,9|21,8|22,2|19,9|18,9 19,7
licz/Anzahl | 18 | 20 9 10 6 17 | 11 | 12 | 11 | 12 | 10 4 9 8 7 8 9 10 5 5 7 7 3 11 | 11 | 11




