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MHW DETECION IN FIORD ENVIRONMENT
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IN SITU DATA AVAILABLE

Providers/Campaigns :

CIMAR Cruise

IFOP monitoring system
i~mar institute campaigns
Fondecyt

Huinay Foundation

In situ data in North Patagonia

(colours correspond to the month of the

observation)
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N SITU DATA AVAILABLE

In situ data in North Patagonia
(colours correspond to the month of the

observation)
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IN SITU DATA AVAILABLE

In situ data in North Patagonia
(colours correspond to the month of the
observation)
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INTERPOLATION OF THE IN SITU DATA

In situ data in North Patagonia DIVA reconstruction
(colours correspond to the month of the SST reconstruction with DIVA
observation)
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Data-Interpolating Variational 4255
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Analysis
locTOBER (Troupin et al., 2014)
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INTERPOLATION OF THE IN SITU DATA

In situ data in North Patagonia
(colours correspond to the month of the
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VALIDATION OF THE CLIMATOLOGY

DIVA reconstruction
Climatology | Month=1,

5% of the in situ data kept apart for validation
Bias Standard
between rms crms deviation in
DIVA and :
e o e situ data
in situ (°C)
Jan 0,21 1,85 1,83 1,97
Feb 0,04 1,43 1,43 2,05
Mar 0,11 I, 14 I, 14 1,68
Apr -0,07 1,01 1,00 0,83
May -0,08 0,78 0,78 0,77
Jun -0,08 0,71 0,70 0,46
Jul 0,06 0,87 0,87 0,59
Aug -0,14 0,71 0,69 0,58
Sep 0,01 0,73 0,73 0,51
Oct 0,20 0,95 0,93 0,82
Nov 0,09 1,23 1,23 1,23
Dec 0,10 1,42 1,42 2,18
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FILLING GAPS IN SATELLITE

In a fjord-like environment

Temperature (MODIS AQUA) 30-Jan-2016
- Long-term : - Monthly climaotlogy ,
| Climatology - Moving average of 0
| 90 days 35°S
Local AQUA MODIS 4km 45°5 1

T SST 2003-2023

| SATELLITE l ‘
DATA Gaps S
N\ .
4
Detection of Cliniatolgey heatwaveRr
e AR Local SST
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FILLING GAPS IN SATELLITE DATA

Data Interpolating Empirical

Orthogonal Functions (DINEOF)
(Alvera-Azcarate et al., 2005)

MODIS AQUA

EOF-based method to fill-in
missing data from geophysical fields

J

Gap-free field
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FILLING GAPS IN SATELLITE DATA
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HOW TO DETECT MHWS?

In a fjord-like environment

Climatology and thresholds
Long-term - Monthly climaotlogy 14 Exemple in Boca del Guafo
I Climatology - Moving average of 14 Dercentile 90| -
percentile 10
I & days 13.5 ,& sst
5 B
8; 12.5
E
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— m
U 2003-2023 £ 1
(48]
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\ DATA 105
4 10
. Climatol 9.5 ' ' '
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Cate

gory reached by the MHW on 2016-5-1
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45°S =
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MHWV conditions from May 2016
to August 2017
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MHWS DURING THE LAST 20 YEARS

MHW mean frequency (2003-2023) MHW mean intensity (2003-2023) MHW mean maximal intensity (2003-2023) MHW mean duration (2003-2023)
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MHWS DURING THE LAST 20 YEARS

MHW mean frequency (2003-2023) MHW mean intensity (2003-2023) MHW mean maximal intensity (2003-2023) MHW mean duration (2003-2023)
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MHWs are cool but...
What about |

Workshop Marine Heatwaves in Coastal Environment 2024



25

Extreme

— Moderate
—{ Strong
Severe

72°W

73°W

74°W

q|r- -7~
75°W

M~
o
o
I~
o
o
o~
-
o
=
)
]
>
0
*a
()
e
o
(o
)
| ..
>
| -
O
(@)}
]
]
M0
O

42°s 4
43°S

7
—
—
=]
(=5
2
(—]
.
=
==
=]
— —
—
F=
=

Workshop Marine Heatwaves in Coastal Environment 2024




@
BS
=T
Ra]
——
=
N
==
@
=T
=1
Ra]
==
==
==
m
es
=
=
@
=)
—

MCS mean maximal intensity (2003-2023)

MCS mean intens

MCS mean frequency (2003-2023)

MCS mean duration (2003-2023)

74°wW 300 73°W 30" 72°W

30'

75°W

74°W 300 73°W 30" 72°W

30'

%
o
o
o
™
o
ol
o
>,
=

75°W

74°W 300 73°W 30" 72°W

30'

75°W

74°W 300 73°W 300 T72°W

30"

42°5 -
43°s |-
44°5 -

75°W

15 20 25 30

10

-1.5 -0.5

-2.5

1.5 2.5

[events]

0.5

[days]

[°C]

[°C]

Workshop Marine Heatwaves in Coastal Environment 2024



=
Z 2 =
= “B. O SRLL T, =
= 0 2 A~ _
| | |
s 5 OC d | | |
c m — o . —’ we (. A T——"7
m ~ < > | & | |
o 1
1] Y <+ Q7 -
o ™~ - = _ | | *
%] " | | | a
Q oW G I | 4 |
s n Mo P Rs- - =S -
r~ ) wn ) wn wn
o o o o o
o~ m < n Ite)
< = < = =
|y o =
5 N e, &
< ~ M. T o~ , _
| | |
5 2 Ol | | _
c m = 7 — = = (- el T———
m I~ - 2 1 . | |
£ W T f il
W 1B =) af’ (s >
5 I X
© c I | I p *
(V] | | |
Q £ oW G I | 0 | |
s RGN - — o —— =S el
wn wn wn wn wn r~ = wn wn wn wn wn
o o o o o o o o +] o
o m < T} Ite] o M < T} O
< < < < < < <t < < <t
=
= ~ W f , , , f
- |
> ‘P M, 2~ Y
| | |
S o WL i [ I I
S m 2 T — =l s S (. dnlai T———
~ < - | | |
o L]
£ = T | I
] o o K _\\\\\1"\\ E ..
E ~ W~ g
| 3 |
- 1 I I L]
jom [ WAE ol e ca
- n Mo Bttt EENge S e a2 s
[ ] = wn wn wn wn wn r~ = ) wn ) wn wn
o o o o o o o o o o
~ m < n w0 o~ m < n Ite)
l < < <+ < < < < < < <
o o o
s o~ o f , ! ! t
o
0 ~ o P _ ”\$ ~ ” “ m
| | |
._hL, cW ML | | I |
c m = i A = (el Zalal T———
m ~ - > | | |
— ‘@ ! j
Bd B |3 Ak e
s > W~ S ™=t 5
M £ I | , . \W
| | / [
@) oW 6 I | (R |
= L el =t - S S
r~ wn wn wn wn wn
o o o o o
o M < T} O
< <t < < <t

tnvironment 2024

75°W 74°W 73°W 72°W

75°W 74°W 73°W 72°W

75°W 74°W 73°W 72°W

75°W 74°W 73°W 72°W




Why is it so important to understand
MHWSs/MCSs at high resolution in

coastal environments ?
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High productivity area !!

o]
LENCEER

®| 0s Muermos

Artisanal fishing
cove

Area suitable for
aquaculture

SpueroAsn Aquaculture

YPlierto Chacabuco
] _Il 71.» : "W

v € B8 P
: \‘ ;& ‘lc 1“'&' Centre

Data from Spresca'CI 8.op Marine Heatwaves in Coastal Environment 2024



HAB threat

Risk index

Very low

Low

Moderate

High

Very high

No data

Risks for salmon aquaculture.

Maps from
https://arclim.mma.gob.cl/atlas/view/a
cuicultura f salmon_fan/ based on

Soto et al.’s work

Environmental

index

Very low

Low

Moderate

High

Very high

No data

- Water age
- Pre-existence of red tides

- Spatio-temporal variability
of surface temperature

- Freshwater inputs

Risks that can be

enhanced by
MHWs/MCSs

Importance of
studying MHWs in

coastal environment
and at small scales !
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N SITU DATA AVAILABLE

6 +©10° Number of SST points per month
In situ data in North Patagonia
5
(colours correspond to the month of the
" 4 observation)
c
3 DECEMBER
5 3
2 NOVEMBER
g
=2
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1
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0
1 2 3 4 5 6 7 8 9 10 11 12 AUGUST
months i Total number of samples
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15 - lemberlof SSTI pointls per y‘ear ~ 3 ml||i0nS
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:6 }’
Z10; s
8 ’ ' APRIL
o ; K X
| g @ Do R 7
: L Glv/d
g | B e\ 4 MARCH
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INTERPOLATION OF THE IN SITU DATA

In situ data in North Patagonia
(colours correspond to the month of the
observation)

.'; l ,_ -~

.60 ‘i_ \,,:}
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AUGUST

JULY

JUNE
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APRIL

MARCH

FEBRUARY

JANUARY

Data-Interpolating Variational

Analysis
(Troupin et al., 2014)

X

DI | /
/Us:s scattered in situ points to

generate a continuous field

Horizontal correlation length: 50km
Lower weight attributed to data clusters
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VALIDATION OF THE CLIMATOLOGY

5% of the in situ data kept apart for validation

Whose Whose Total data DataT kePt appart for Da.lta I.<ept appart for
Month Total data ) not from validation (whose validation (whose not
mooring . kept apart : .
mooring mooring) mooring)
Jan 9128 8693 435 |04 99 5
Feb 14369 13685 684 | 045 995 50
Mar 14397 13711 686 221 210 I
Apr 8792 8373 419 169 161 8
May 9952 9478 474 633 603 30
Jun 9531 9077 454 349 332 |7
Jul 9798 9331 467 519 494 25
Aug 8985 8557 428 488 465 23
Sep 10017 9540 477 786 749 37
Oct 9633 9174 459 509 485 24
Nov 8086 7701 385 1062 1011 51

Dec 9471 9020 451 229 218 I
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FILLING GAPS IN SATELLITE DATA

EOF n°1

Latitude

-100 -90 -80
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0.06

0.055

0.05

0.045
100 200 300

days of year

-50

-55

-100

0.1

0.08

0.06

0.04

0.02

-0.02

-0.04

-0.06

-0.08

EOF n°2

30May —\ 25November

100 200 300
days of year

0.08

0.06 1

0.04 1

0.02 r

-0.02 ¢

-0.04 +

-0.06

Year = 2016
EOF n°3 %103 EOF n°4 «103
3 3 - — 3
30 r
2 2
-35
11 1
-40
10 0
-45
11 -1
5 50 5
-3 -55 SR i n AR RTen) 5 SRR e b gt SR .3
-100 7100 -90 -80
0.2 0.1
0.15
0.05 |
0.1
0.05 or
0 -0.05
-0.05
-0.1
-0.1
-0.15 -0.15
100 200 300 100 200 300 100 200 300

days of year days of year days of year

36

Workshop Marine Heatwaves in Coastal Environment 2024



	Diapositive 1
	Diapositive 2 MHW traditional detection
	Diapositive 3 OISST Product
	Diapositive 4 MHW detecion in fjord environment
	Diapositive 5 MHW detecion in fjord environment
	Diapositive 6 MHW detecion in fjord environment
	Diapositive 7 MHW detecion in fjord environment
	Diapositive 9 In situ data available
	Diapositive 10 In situ data available
	Diapositive 11 In situ data available
	Diapositive 12 Interpolation of the in situ data
	Diapositive 13 Interpolation of the in situ data
	Diapositive 14 Validation of the climatology
	Diapositive 15
	Diapositive 16 Filling gaps in satellite data
	Diapositive 17 Filling gaps in satellite data
	Diapositive 18 How to detect MHWs?
	Diapositive 19 Example of mhw
	Diapositive 20 MHWs during the last 20 years
	Diapositive 21 MHWs during the last 20 years
	Diapositive 22 MHWs during the last 20 years
	Diapositive 23 Mhw seasonality
	Diapositive 24 Yes, but…
	Diapositive 25 Marine cold spells
	Diapositive 26 MCS during the last 20 years
	Diapositive 27 MCS seasonality
	Diapositive 28
	Diapositive 29 MHWs and human ressources
	Diapositive 30 Risks
	Diapositive 31
	Diapositive 32 In situ data available
	Diapositive 33 Interpolation of the in situ data
	Diapositive 34 Validation of the climatology
	Diapositive 35 Validation of the climatology
	Diapositive 36 Filling gaps in satellite data

