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APPENDIX 1 

Documented scenes for the upwelling study 

BB = Bothnian Bay, BS = Bothnian Sea, BP = Baltic Proper 

Date 

810803 

810923 

810930 

811006 

811015 

811016 

820713 

820714 

820716 

820915 

830705 

830706 

830707 

830708 

830722 

830725 

830726 

830822 

830824 

830829 

830923 

830928 

830930 

831001 

Hour (GMT) 

0709 

0748 

1205 

1232 

0750 

0744 

1303 

1251 

1227 

1203 

1319 

1307 

0745 

0722 

0723 

1237 

1224 

0755 

0712 

0704 

0807 

0800 

0717 

06 54 

Cloudfree areas 

South BP 

Southwest BS 

Southwes t BB, BS 

BB, BS 

Southwest BS (very small cloud­
free areas) 

BS 

BS, north a nd central BP 

BS, north and central BP 

South BB, BS, north and central BP 

North and central BP 

South BP (very small cloudfree 
areas) 

West BS, north BP 

BB 

BS, BP 

West BS, northwes t BP 

West BB, northwest BS, central BP 

BB, central BP 

BB, north BP 

South BB, north BS 

BB, Central BP 

North~est BP, central BP 

Central BP 

Southwest BB, west BS, BP 

BB 
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colder 

warmer 



APP ENDIX 3 

Channel 1 (VIS) . White i llus trates 
high albedo . 

Charme l 3 ( IR ) . White Hlus trates 
l ow tempe r atures . 

Channe l 2( NI R) . White ll111s t rates 
l ow a l bedo. 

Charme! 4 ( IR ) . Whi te illust r a t es 
l ow tempe ra tures . 



Channel 4 . False col our .image 
(above) and .isotherm map ( t o t he 
right) show.ing upwelling along 
the Latv.ian coast. 
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APPENDIX 5 

NOAA-7 
SEPT 30 198 1 

brnskoldsvi 

NOAA-7 
OCT 6 198 1 

Ornskoldsvi 

Skellefteå 
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lJ 

NOAA-7 
JULY 16 1982 

Ornskoldsv i 

NOAA-8 
AUG 24 1983 

drnskoldsvik 

Hiirnosan 

Sundsvall 

Hud i ksvall 

Soderhamn 
0 

Skellefteå 



APPENDIX 7 

SEPTEMBER OCTOBER 1981 

, 22 . 24 26 28 30 2 
)( 

BJUROKLUBB 

HOLMOGADD 

JULY 1982 

8 10 12 14 16 
)( 

BJUROKLUBB 

HOLMOGADD 

AUGUST 1983 

10 12 

BJUROKLUBB 

14 16 J18 120 1221 124, 

I I I 11~ X I 
Ill ,~ .il~ ~ ; 

I : I 

HOLMOGADD 

I I 

Wind vectors, north up. Wind speed scale : 1 cm = 10 ms-1 



APPENDIX 8 

BJUROKLUBB 1981 

P/\TE!: 810924 D/l'l't::: 810929 DATE: 8 11007 Ol\TE: 811013 

OEPTII TEMP S/\L OEPTII TEMP Sl\L DEPTII TcMP SAL DEPTH TEMP Sl\L 
M C 0

100 M C 0
100 M C 0 /oo M C 

0
100 

0.5 9.4 3,39 0.5 8.8 3. 48 0.5 8.2 3.61 o.s 6. 7 3.66 
10.0 9.3 3 . 40 10.0 8.4 3.57 10.0 8. 1 3 . 62 10. 0 6.6 3.68 
20,0 8.3 3.70 20.0 7. 7 3.70 20.0 6.0 3.81 20 .0 5.7 3.75 
40.0 3.8 3.89 40.0 3. 7 3.88 40.0 2. 2 4. 08 40.0 4. 0 3.87 

BJUROKLUBB 1982 

DA'rE: 820717 DATE: 820721 

OEPTH TEMP SAL DEPTH TEMP Sl\L 
M C 0 ;oo M C 0 /oo 

0.5 6.2 J.59 0.5 10. 3 3 . 52 
10. 0 4 .9 3.68 10.0 5.4 3.65 
20.0 4 . 1 3 . 74 20.0 3.3 3.77 
40.0 1 . 6 3 . 85 40.0 2. 1 3.88 

BJURtlKLUBB 1983 

DATE: 830817 01\TE: 830823 

DEP'l'II TEMP S/IL DEPTH TEMP Sl\L 
M C 0 /oo M C 0 /oo 

0.5 12 .3 3 . 4 8 0.5 11. 7 3.4 1 
10.0 11.8 J . 4 7 10. 0 9.8 3.44 
20.0 7.6 3.54 20.0 3.4 3.65 
40.0 2.5 3 .76 40.0 2. 1 3.80 

F9 0/\'l'E: 830823 

DEPTH TEMP Sl\J, 

M C 0 /oo 

o.s 13.0 3. 48 
10.0 12 .6 3.48 
20.0 4. 7 3.55 
40.0 1. 8 3. 7!) 
60.0 I. 4 4. 30 
80.0 "5 4.38 

100.0 1.3 4.35 
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APPENDIX 11 

SEPTEMBER OCTOBER 1981 

17 19 21 23 25 27 29 3 5 7 9 11 13 I 15 

SKAG SU DDE 

KUGGt:1REN 

Wind vectors, north up. Wind speed scale: 1 cm= 10 ms- 1. 



APP ENDIX 12 

STORJUNGFRUN 1981 

DIITE : 8 10917 D/\'1$: 8 10926 DATE: 811006 DATE: 811015 

DEPTII 'l'EMP SAL DEPTH Tt::MP $/IL DEP'l'H TEMP SAL DEPTll TEMP S/\L 

M C 0
100 M C 0 /oo M C 0 ;oo M C 0

100 

0.5 11. 7 5,55 0.5 12 . 0 5 . 40 
0,5 11. 4 5.52 0,5 9 . 7 5.71 

10 . 0 11.4 5 . 61 10.0 11 • 8 5. 42 
1 0. 0 11 . 4 5.53 10 . 0 9.7 5 . 71 

20.0 11 . 0 5.71 20.0 11 . 3 5 . 70 
20.0 11 . 2 5.57 20.0 8.6 5 . 8 4 

40.0 9.5 5.94 40,0 5.7 6.00 
40 .o 5, 1 6.03 40 . 0 5, 1 6.04 

60 . 0 6.7 5.97 60 . 0 4 . 7 6 . 02 
60.0 L G 6.05 60.0 5, 1 6. 04 

SODERHAMN 1981 

OM't:: : 810926 DATE: 8110 15 

01<:P'l'II 'l'l<:MP S/\L DEPTH 'l'EMP S/\L 

M C 0 100 M C 0 ;oo 

o.s 12 , 0 5. 40 0 . 5 1 0. 1 5, 63 
1 0. 0 12 . 0 5.40 10 . 0 10. 1 5.64 
20.0 11. 7 5.51 20.0 1 0, 1 5.64 
40 . 0 7.0 5.99 40 . 0 4 . 9 6 , 04 
60.0 4. 3 6.07 60.0 2.7 6 . 22 
80 . 0 4.0 6.07 80.0 2 . 6 6.22 
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NOAA-7 
OCT 6 1981 

Sundsva 

LORUDDEN 

HORNSLANDET 
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APPENDIX 15 

JULY 1982 

8 10 12 14 16 
X X X 

SKAGSUDDE 

H~RNO 

KUGGOREN 

Wind vectors, north up. Wind speed scale: 1 cm a 10 ms-1. 

BR~MON 1982 

DATEt 820706 DATE: 820716 

DEPTH TEMP SAL DEPTH TEMP SAL 

M C 0 /oo M C 0/oo 

o .. s 12. 5 4.99 o.s 12 . 7 5.57 
10,0 10,7 5.33 10.0 7 . 1 5.74 
20.0 3.0 S.76 20.0 2.7 5.87 
40.0 0.9 6.13 40.0 1. 2 6 . 21 
60,0 1.2 6.25 60.0 1. 6 6.28 
80.0 1. 5 6. 29 80.0 1 • 7 6.30 
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NOAA-8 1983 JULY 22 
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NOAA -7 
JULY 25 1983 

Drnskoldsvik 

Harni:isan 

Sundsvall 

Gavle 
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Skellefteå 



APPENDIX 21 

JULY 1983 

15 17 19 23 25 

SYDOSTBROTTEN 

SKAG SU ODE 

H~RNO 

Wind vectors, north up. Wind vectors, east up. 

Wind speed scale: 1 cm= 10 ms-1. 



APPENDIX 22 

1983 

VAGUN 

DATE: 830712 DATE: 830720 01\TE: 830725 

DEPTH TEMP SAL OEPTII TEMP SI\L DEP1'1f TEMP SI\L 

M C 0 /oo M C 0 100 M C 0 100 

0.5 17 .6 4. 53 o.s 5.2 5.56 o.s 11 . 1 5.25 

10. 0 9.8 4. 71 10 .0 4.8 5.60 10.0 6.6 3 . 35 

20.0 4.0 5 . 55 20.0 1 . 9 S.97 20 .0 3.6 S. 78 

40.0 1.4 6.08 40. 0 1. 7 6.20 40.0 "7 6. 11 

60.0 2 .0 6.33 60.0 1 . 8 6.28 60.0 2 .0 6,33 

70.0 2.3 6 .4 6 70.0 2.3 6.43 70.0 2.2 6.42 

us 2 

DATE: 830707 

DEPTII TEMP SAL 

M C 0 /oo 

o.s 14. 8 5. 13 
10 .0 12. 1 5.16 
20.0 1.8 S.9 1 
40 .o 1 . 3 6 .1 2 
60.0 1.9 6. 26 
80.0 2. 5 6.50 

100 .0 2 . 7 6,67 
150.0 2.8 6.75 

MS 2 

01\TE: 83072 2 

DEPTll TEMP SAL 

M C 0 100 

o.s 11 . 0 5.05 
10. 0 10 .8 5.04 
20.0 2.7 5,84 
40.0 1.5 6. 11 
60,0 1. 9 6.22 
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NOAA-7 
JUL Y 14 1982 

Norrkoping 

Oskarshamn 
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NOAA-7 
..,____JULY 25 1983 

NOAA-7 
--JUL y 26 1983 

/ ,' --
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NOAA-8 
1983 JULY 22 

Norrkoping 

Oskarshamn 
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APPENDIX 25 

JULY 1982 

10 12 14 
X X 

GOTSKA SANDtlN 

HOBURG 

JULY 1983 

17 19 21 23 25 'li 
)( )( )( 

GUSTAV DAHLEN 

HOBURG 

Wind vectors, north up. Wind speed sea l e: l cm = l O ms ·· l. 

GR~SSK~REN 1983 

DATE: 830707 DATE: 830722 

DEPTH TEMP SAL DEPTH TEMP SAL 

M C 0 / oo M C 0 /oo 

0.5 15.8 6.31 o.s 1 2. 4 6.60 
10.0 9. 1 6. 6 1 10. 0 11 . 5 6.63 
20 .0 6 .9 6.83 20.0 6. 4 7. 14 
40 . 0 3.7 7 . 67 10. 0 3.7 7.96 
60.0 3.3 7. 91 60. 0 3.6 8 .26 
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NOAA-6 
AUG 3 1981 

Norrkoping 

Oskarshamn 

Kalmar 
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NOAA-8 
SEPT 23 1983 

Norrkoping 

Oskarshamn 

Kalmar 

Karl~ha 

-.......... 

NOAA-8 
SEPT 28 1983 Kalmar 
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NOAA -8 
SEPT 30 1983 
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APPENDIX 31 

JULY 

'29 31 

tJLANDS S UDDE 

UNGSK~R 

HANtJ 

FALSTERBO 

DIITE: 810719 

HANtlBUKTEN PEPTH TEMP SIIL 

M C 0 100 

0.5 13 .9 7.85 

1981 
5 .0 13. 6 7 . 85 

10 . 0 13 .6 7 .84 
15 .0 13 ,6 7 . 84 
20 .0 7.6 7.90 
30 . 0 4 . 6 7.95 
40.0 3.8 8. 14 
50.0 4 . 3 9 . 12 

01\TE: 

HANtlBUKTEN DEPTH 

M 

0.5 
5. 0 

1982 10. 0 
15.0 
20.0 
30.0 
40.0 
50.0 

DIITE: 830913 

tJLANDS S UDDE DEPTII 'l'EMP SI\L 

M C 0 100 

0.5 14 . 7 7 .89 
10.0 13.8 7.93 

1983 20 . 0 8.8 7 . 91 
40.0 4.9 8 .2 1 
50.0 4. 4 8. 43 

AUGUST 

2 
X 

KARLSKRONA 

820827 

'l'EMP Slit 

C 
0 /oo 

14 . 2 7.65 

13. 6 7.66 

11 . 6 7.70 
5 .4 7 , 82 
4 . 1 8 . 14 
4 . 6 9.00 

KARLSKRONA 

1981 

DATE: 810728 

DEPTJi Tf~MP SIIL 
M C 0 100 

0.5 13. 7 7 . 79 
5.0 13. S 7.80 

10 . 0 13. 1 7.8 2 
20.0 7 . 5 7 . 9 1 
30.0 5. 4 7.95 

DIITE: 820930 

DEPTH TEMP Slit 
M C 0/oo 

0.5 15. 0 7 . 72 
5.0 

1 0. 0 14 . 9 7 . 72 
15. 0 
20.0 14. 9 7 . 72 
30 .0 14 . 7 7.73 
40 . 0 10.9 7.80 
50 .0 5. 4 7 ,84 

Dll'l'E : 830917 

DEPTH TEMP SI\L 

M C 0
100 

0.5 13 . 1 8.07 
5. 0 13. 1 8.08 

10. 0 12 .4 8. 10 
20.0 8.6 8 .27 
30.0 8.4 8.29 



GUSTAV DAHLEN 

tlLANDS NUDDE 

tlLANDS S UDDE 

UNGSK~R 

HANtl 

GUSTAV DAHLEN 

HOBURG 

tlLANDS S UDDE 

UNGSK~R 

SMYGEHUK 

SEPTEMBER 

SEPTEMBER 
3 5 13 15 17 

)C 

Wind vcctors , north up. Wind speed scale: l cm = 10 ms-1 . 
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1982 

1983 
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APP EN DIX 41 

NOAA-7 
OCT 6 1981 

Skellefteå
0 

brnskoldsvi 

Soderham 



IN snu DATA 
OCT 6 1981 

Ornskoldsv i 

Soderham 

APPENDIX 42 
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IDAA-7 
JULY 16 1982 



IN snu DATA 
JUL Y 16 1982 

Ornskoldsv i 

C 
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15 



APPENDIX 45 

NOAA-7 
~ .. 

SEPT 15 1982 ,,. ) ,,/ 

4(o. ~1 _,,/' / 

_'89 1 ~,,,- - ___ ..,,,,,,,,,, 

\ r/// ,//J' t '-(( / 

/ \D b ~I 

Viister 1/ --- / 

Oskarsha ~, 

/ / 
I 

/// 

Kalm tJ // k f7-. 12 '--.../ 
/ 11 l b1

J / 

~ 'tl / 
13 j\\) 

_.,,.-:,-------
1/ 

-,s 
13 15 . _, ~ <- -/7"' _______ ) I 
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IN snu DATA 
SEPT 15 1982 

Oskarshamn 
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LI 
HA 

N 
MARSUNO 

NO HAMMAREN 

ALMAGRUNOET 
LANOSORT 

ÅROS. 
ITE 



APPENDIX 48 

UPWELLING FREQUENCY IN PER CENT OF TIME 

JULY % AUGUST ¾ SEPTEMBER % 

1 TRELLEBORG 28 1 RATAN 25 1 KALMARSUND 37 

YSTAD 28 2 KARLSHAMN 23 2 RATAN 30 

3 RATAN 27 3 TRELLEBORG 22 3 KUGG!JREN 27 

4 BJUROKLUBB NW 22 YSTAD 22 LANDSORT NE 27 

5 KARLSHAMN 18 5 FUROGRUND 19 5 FUROGRUND 25 

6 KUGGOREN 16 6 KUGGOREN 16 6 AL MAG RUN DET 24 

7 KALMARSUND 15 7 LANDSORT NE 15 7 KARLSHAMN 20 

8 SUNDSVALLSB 7 8 KALMARSUND 13 BJUROKLUBB NW 20 

9 LANDSORT NE 5 9 BJUROKLUBB NW 11 9 SUNDSVALLSB 18 

10 FUROGRUND 4 SANDHAMMAREN 11 10 HUSUM 14 

11 HUSUM 2 11 SLITE 7 11 YSTAD 11 

ALMAGRUNDET 2 12 AL MAG RUNDET 6 12 TRELLEBORG 10 

KLINTEHAMN 2 SUNDSVALLSB 6 KLINTEHAMN 10 

14 FARO S 0 14 KLINTEHAMN 5 14 SLITE 8 

SV HtJGARNA 0 15 HUSUM 2 15 SV HOGARNA 0 

16 SV HtJGARNA 0 FARO S 0 

FARO S 0 



APPENDIX 49 

Upwe lling statistics 1973-1982: Meas urcmcnt frequency , upwclling frequency in 
pe r cent of eime , dist ribution of maxirnum tcmpc r ature drop fo r each upwe lling 
e vent. 

TRELLEBORG 
9 years 

64%~ 

0 
FREQUENCY 

421 t Jn I =7 
...._...!2-+-+-~4---+-1-[l~6 --il],_e.,___-> 4T 

JULY 

YSTAD 

8 years 

54¾(§ 
FREQUENCY 

:t On-Il " 
2 " 6 e 

JULY 

SAND HAMMAREN 

0 
FREQUENCY 

:1 - != 
'-T,-,2 ,.-.-'4""Tj--..-,G-r,-.,r-8T""j -r, ➔➔ 4T 

JULY 

2 

9 years 

70%~ 

0 
4 

2 

2 4 6 8 

AUGUST 

8 years 

~ 
45¾~ 

AUGUST 

8 years 

~ 
37%~) 

I =t2 

I =6 "Lrum 
2 I. 6 ~ 

/\UGUST 

9 years 

SEPTEMBER 

8years 

~ 50¾\____) 

SEPTEMBER 

0 
SF.PTEMBER 



KARLSHAMN 
10 years 

FREQUENCY 

42t t dJ I=5 ........ rzri ......... _,4 l-+-6........,18_,,,...........-->> 6T 

JULY 

KALMARSUNO 
10year s 

JUL Y 

KLINTEHAMN 

8 years 

I=2 
,
8

, , ➔ ~T 

JULY 

APPENDIX 50 

10years ,o years 

AUGUST SEPTEMBER 

8 years 
9years 

47¾c, 
:t l dJ r-4 

i , , n, » 
2 4 6 8 

AUGUST SEPTEMBER 

7
yeaurs 5% 

45% 

8years 

AUGUST SEPTEMBER 



APPENDIX S1 

SLITE 

8 years ayears 

0 56%C) 
FREQUENCY 

:t I • 
---,....,2---.1--r-14..,..1 "T,--,6,r--r-18"T1-r-,,_;;,, dT 

•f 
2{ D D I:=4 

12 4 s''e''> 
d] I=J 

46 1 'e' ' ➔ 

JULY AUGUST SEPTEMBER 

0 " 

FARO S. 
10years 10years 

8 years 

53%C,"\ 

0 54%0 55%~ 

0 
FREQUENCY 

:r - i.= 0 
'--r,-,-,..., "T",..,.,-.-, -.-,-.,~•► 6T 

2 4 6 e 

:t 
......... , ........,,,....,...., .... , ~,,....,...., .... , --.,-) 

2 4 6 8 

JULY AUGUST SEPTEMBER 

LANDSORT 
10 years 10 years 10years 

63% ~ 

JULY AUGUST SEPTEMBER 



AL MAG RUNDET 

Byears 

67%~ 

0 
FREQUENCY 

42t t I =2 
~,2+m--+-,, ,___,_,6 ..... , ..... ,e_,,,...,...-► åT 

JULY 

SVENSKA HOGARNA 
10 years 

FRFQUENCY 

:1 [ 0 
.__,_, -.---.,-,.--.-, ...... , .... ,-.,-~> 61 

2 4 G 8 

JULY 

KUGGOREN 
IOyears 

63%~ 

0 
FREQUENCY 

:~[}] 
2 '• G '8

1 

JULY 
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10 y ears 10years 
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Wind statistics from Falsterbo station (represents Trel leborg coastal 
section) during July to September 1974-1982. Top di agram: 186 days of 
upwelling (ca lculated one day befare the beginning to one day befare 
the end of each upwelling event). Bottom diagram: 612 days of no up­
welling. 
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Wind s tatistics f~om Holmogadd station (represents RoLon coas ta l section) 
during J ul y to September 1974-L982. Top diagram: 219 days of upwel ling 
(cal cul ated one day be fore the beginning to one day before t he end of 
each upwelling event). Bottom diagram: 579 days of no upwelling. 
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Bathymetric chart of the Baltic. The isobaths of 25, 50, 100 and 200 
metres are marked. 
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