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Presentation Notes
Spatially this low-frecuency mean a decrease in abundance and contraction of the distribution range. 
Not during cool conditions (snap-shot) but during a gradually cooling period (dyamic).


________________

Past



Presenter
Presentation Notes
Cycles in nature are important, because characterizing the parameters of 


Low-frequency
Vs
specific periodic signals



AUTOCORRELATION
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The inclusion of each signal...

1) impact on
signal projection

2) affects statistical confidence
& complicates interpretation
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We face the problem of : 


Macias et al., 2012 / Pineda et al., 1995;

Ocean
Physics
Multi-scale variability

Upwelling

Low-
frequency

i




Upwelling activity
— Ocean productivity

— Pelagic habitats

— Ecological interactions

— Biomass fluctuations

>20% of the global fishery catches

Garcia-Reyes et al., 2015 / Rykaczewski & Checkley, 2008 / Blanchette et al., 2009 / NASA Earth Observatory
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Presentation Notes
Upwelling activity is the oceanographic process which governs some fraction of: ocean productivity, the state of pelagic habitats, ecological interactions, biomass fluctuations and ultimately, impact on global fishery catches. 


Upwelling activity

I

Economy

Food security
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So it is not hard to see the conecctions between the Economy and Food Security of many Coastal Countries. 
In this sense it is fundamental to keep advancing our understanding about upwelling variability, patterns and mechanisms. 


Strategy

A) clean signalgs)
B) Converging results
temporal resolutions.

C) Compared

D) forecasting skill



A)

clean signal(s)



15th Stations

21 —60° N
From 1946 to 2012

Atmospheric pressure fields

Geostrophic winds

(( Ekman transport

Total upwelled water per year
(m3*s1/100 m coastline)

http://www.pfeg.noaa.gov/



MAXIMUM
AUTOCORRELATION
FACTOR ANALYSIS

A Signal

AUTOCORRELATION

Structure of data in time Noise

Switzer y Green, 1984; Shapiro y Switzer, 1989
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Presentation Notes
Each mode of variability (MAF) is related differentially to geographic positions (the original time-series).





DECISION

(selecting single periodicities)

|

All available analytical tools are imperfect in this point



Converging results
temporal resolutions.



C)Compared centitied periodicities (o
those described in (scientific) literature.



Spectral Density

Cyclic Descend +
Periodic regression
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Vanable Low-frequency signals

Monthly  Annual
MAF1 ':i:' : :-: : : 089 043
MAF-2 e e ] 1] ed ] o053 0865
MAF-3 I:'IEIJ : % %El 047 057
MAF-4 ® | o ] o064 ot
MAF-5 (o] | e |1 e 11 [®] 034 o070
MAF-6 jﬁj : :-: szj:j 027 055

Range 6080 2834 2496 2123 1720 1316 011 < 8
Periodicity

likely 60 33 25 22 186 15 11
associated

Years



Presenter
Presentation Notes
Table 2. The vertical dashed lines show energetic spectral regions accordingly to Fast Fourier Transform for annual (red) and monthly (blue) resolutions of the low-frequency signals found in upwelling activity (MAFs). In addition, results from cyclic descend and periodic regressions for each MAF are shown in annual (black circles) and monthly resolutions (black rectangles).  The coefficients  of determination (R2) are indicated and significance p was <0.001 in all cases. 



forecasting skill
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periodicities
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We fitted periodic regression models 


SKILL STATISTIC

EXPLANATION

Positive Qutlier

Frequency (%)

Negative Outlier

Frequency (%)

Root Mean

Square Error

Correlation coefficient:

Observed vs. predicted

Fraction (percentage) of

errors greater than X

Fraction (percentage) of

errors less than X.

N

1 2

RMSE = EZ e
t=1

Selected
periodicities
Vs
False (random)
signals

Zhang A, Hess KW, Wei E, Myers E.
Implementation of model skill assessment
software for water level and current in tidal
regions. US Department of Commerce, NOAA

Technical Report NOS CS 24. 2006.






How can we explain the presence
of this cycles?
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High atmosphere

e Transitions of Meridional to Zonal winds dominance



Meridional dominance Zonal dominance

January — March 1974 January - March 1998
S | > /
N //
> N Heat content (0-2000m) /
N N /
/
N N P
N\ /
N /
RN ¥
N
N
N
N
I

California Current Sea Surface Temperature



« Displace atmospheric
pressure centers

* Increase /reduce
atmospheric
pressure gradients

* Regional attraction
of air and water masses.
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La luna gira alrededor de la tierra. Eso provoca mareas altas por el efecto de arrastre. Si pintamos una linea imaginaria a la mitad del sistema Tierra-Luna, y lo 


Solar Irradiance

 Pressure centers
strengthening /
weakening.

* Increase / reduce ascending and
descending air  fluxes at
atmospheric cell boundaries.



atmospheric circulation

Under an scenario of weak
T (zonal winds dominance)

Water column stratification

Less nutrients availability

—

Primary Producers (big cells) ——> PP (small cells)



CONCLUSIONS

1) MAFs (low-frequency signals) are composed by similar periodic
signals.



CONCLUSIONS

2) The relative importance of each detected MAF was variable,
according to the geographic location, reflecting interactions of
(underlying-common) large-scale to local climate conditions.



CONCLUSIONS

3) The Ekman transport studied through the Upwelling index for
the geographical domain 21 - 60°N, contains low-frequency signals
that vary in proximity to changes in long-term dominant winds,
the lunar nodal cycle and solar irradiance.



. . . These natural phenomena are known to influence
upwelling/downwelling at shorter time scales, for
example: the predominance and intensity of
zonal /meridional winds in the scale of days to weeks, and
the lunar phase cycle that modulates water and air masses
distribution in a daily and weekly basis (tides).



... whatis coming?

What are the upwelling-downwelling MAFs

relationships with physics of coastal and pelagic
habitats ???

e.g. vertical velocities, eddies, eddy kinetic energy, offshore
advection. ..
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