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Outline

« MET Norway buoy in Lake Vanern, Sweden

« Validation results from OSI SAF SST product
In this lake

« Observed cycle of diurnal warming events
« Observed profile of diurnal warming events




Lake Vanern

« Europe's third largest lake
o 5650 km?

o Altitude 44m

« Latitude 59N
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Lake Vanern
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Europe’s third largest
lake

5650 km?

Altitude 44m
Latitude 59N
Average depth 27/m
Max depth 106 m

Turbid waters (Secci
depth 3-5m)
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Buoy data

« Buoy moored at 59N, 13E, ~20m
depth (MetOcean iISPHERE buoy)

« Observations every 30 minutes

« Buoy termistor placed at ~20cm
below surface

« 3rd May to 15th October 2013

« Also temperature loggers at 30cm
to 220cm depths and ambient light
and air temperature sensor

GHRSST XV, Cape Town, June 2014

: fOnam~ zmr " o
e 2 ﬁw iken HJmstadw'kon E
4
-
1lin 4 Rosn
Fo‘gad' n YE} R‘ 938! Vittensk
FI WRG ps 13M Y Runhésudden
BYBy Barsfjarden Yindrid
har.

Tosse AA i

Storén
4

sjon 1

a Mélgr

4

Strammen 71

Djupgtérsgr
mmen Vingenshamny

L Lo
BYB
Snicke St Rotdon

9

4.5

!..
m hamn -
Kraklingarna

Kraklingerev
w 7
*nané hamfé‘; Toppgr -
4 et
4
Visské‘sgr / 4;
> B

Jam G55An
| 10 km |

Ié%a{sgr
If}n 47

yJ: Miui‘sviks "}
’
43‘{ 'Ln

v j 4
Wagbergs *’4

Millesvik ‘K’ Gaper
han
~

Eskilséter
2 Klasgr skargard
Klasbadarna
QW 1 y f
Kartungens S\¢ sph
29 grqu

Dalbosjén

4
4 o
d ; ocv
e Megrundet # K
vBY B FI(2)W 20s 8M .
utkkottet 11

4
/'- Gasen L

Norwegian
Meteorological
v Institute



30cm

Buoy setup 2013
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SST data from the buoy

SST [C] (time)
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Some validation results

« Comparing OSI| SAF products (from CMS,
Meteo-France) with this single buoy

« Using confl 3,4 and 5

Night time (> 95) Daytime (< 85)
bias std num bias std num
METOP-A -0.23 0.49 55 0.00 0.67 146
NOAA-19 0.06 0.45 82 0.03 0.68 108
NPP VIIRS | 0.04 0.34 68 -0.02 0.53 90
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Diurnal cycles

SST20 [C] (time)
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Diurnal cycles

SST20 [C] (time)
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Mean monthly diurnal cycle

. Using all days where
SST15 >= SSTO06 and

SST1 5 >S= SST23 1.flgllean monthl)ll diurnal cyc!e (only DW Icases), Lake IVaenern 2013
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10} October

0.8

0.6

0.4

Mean monthly diurnal cycle (at 30cm) [C]

0.2

0 5 10 15 20 25
Time of day (local)

Norwegian
Meteorological

GHRSST XV, Cape Town, June 2014 v Institute



SST [C]
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1st June case

SST [C] (time)
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GHRSST XV, Cape Town, June 2014

- Closer look at 1st June case
- 7 deg C warming case

- First, look at OSI SAF AHL

SST 1.5km product
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NWP wind at 09UTC (HIRLAMS)
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NWP wind at 09UTC (HIRLAMS)
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SST20 [C]

SST20 [C], wind speed [m/s] (time)
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With NWP wind from Hirlam
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1st Junhe case —
SST profile

GHRSST XV, Cape Town, June 2014
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SST30 [C], SST45 [C], SST65 [C], SST115 [C], SST240 [C]

1st June case - SST profile

SST time series at different depths
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SST30 [C], SST45 [C], SST65 [C], SST115 [C], SST240 [C]
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depth [m]

Temperature vs depth

Temperellture profile through day

Temperature profile through day
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GOTM
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modelling (wind 2m/s, Jerlov 1)

Jerlov type 1 skagerrak norwen wind :2 ms-1
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SST30 [C], SST45 [C], SST65 [C], SST115 [C], SST240 [C]

25th June case
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Mean diurnal cycle profiles

- Look at all days with diurnal

Warmlng > 1OC 16 Mean‘daily SST cycles in DW ca§es, LakeIVaenernl 2013
. — SST30
- DW = SSTmax — SSTmin06, L4 — SST42
. . . — SST45
where SSTmin06 is minimum ~ _ 22| — sses
£ — SST115
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- Mean profile for May-October ¢ ™|
data with diurnal warming > £
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Further work

« New buoy setup was deployed
in Lake Vanern in April 2014

« Added wind speed instrument
and temperature loggers at 5
and 10 m depths

. Will leave buoy to stay over
winter (lake freezes during
normal winters)
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Conclusion

. Satellite SST products validate as expected in Lake
Vanern

« Diurnal warming is frequent and might be very strong in
lakes such as Lake Vanern

« Lake Vanern is a good location for validating satellite lake
temperatures, testing measuring equipment and study
diurnal warming
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Thank you for your attenti
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SST[C]

Diurnal variability

SST [C] (time)
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Satellite SSTc & Buoy SST
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- Comparison with AHL gridded swath SST
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What was the max DW amplitude?

SST [C]
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