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Background

In the late 1980’s, the fishing industry of the § = o T -\
former USSR had ordered several seasonal | Vdifs: =% WUCHA TN Dead Sea Level, 3-deg.polynom.trend Spectrum of DSL 1st spectral component, fit function
prediction projects from the Ocean- [ . e - e 390 | | | | | | ' | | | | |
Atmosphere Interaction Lab., Leningrad (now i
St. Petersburg). To accomplish these projects, -400
a spectral decomposition techniqgue was
developed and then applied to the North -410

-420

-430 |

Atlantic SST, Caspian Sea levels, Sea of
This technique required a single input data: s 1940 1960 1980 2000 44 3y 2y 1y 0.67y 0.5y 1940 1960 1980 2000 2020 1965 1970 1975 1980 1985 1990 1995
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amplitude spectral density (ASD),
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residuals, [m]
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'm below MSL]

Data SIO, NOAA, U.S. Navy,
IBCAO Landsat/Copernicus
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Okhotsk ice extent, Volga River discharge etc.
the long-term monthly time series of the [ i
element to be predicted. The algorithm s DSL deseasonalized Spectrum of DSL deseasonalized 2nd spectral component, fit function (b) 2002/8: FC 2002/2003, verification
consisted of the following steps: (1) time |+ @ - 1 - 1 ; 1 1 - 1 - 1 - - 1 1 1 - preprocessed
series spectral decomposition; (2) for each - 1930/1-2019/8
spectral component, assigning its most recent ‘ original data
part as a training pattern and finding its best
analog along the historical part; (3) projecting
a tendency following the historical analog

onto the 1-2 forecasted years; (4) adding up
all the forecasted tails.
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Upgrading the Method = I A PLTEAL
In the present work, a core idea of spectral £ |~ woka "/
decomposition and analyzing each spectral §
component separately was applied to the

Dead Sea level monthly data. But, due to the

data specifics, the time series was first §F !
deseasonalized and detrended. Steps 2 | = |¢ -‘ JORDAN
and 3 of the original technique were replaced T

by finding a waveform fitting function. This .

was done using the Nelder-Mead simplex f e e e g s

14 my e lowe s, (Barioy e 6l 2000

algorithm. o w1

DSL detrended and deseasonalized __Spectrum of DSL residuals 3rd spectral component, fit function

(c) 2018/8: FC 2018/2019, verification fitting function

| ' ' | | | ' based on the data
truncated up to
(a) 1991/8,
(b) 2002/8,
(c) 2018/8
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From: Joef Duff, 2014, https://thenaturalhistorian.com/2014/09/03/dead-sea-

origins-strangest-geological-features-earth/

IZlooml-In ?pe?t"fm of DSL residualsl | DSL residuals, sum of 3 components (d) 2019/8: FC 2019/2020, to be verifie
3rd component _ | | | - - - - - . . .
(bandpass) A
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Deseasonalizing and detrending the input The Dead Sea is a hypersaline lake in a

data: long-term monthly data time series 5 closed drainage basin that lies -
Cars between Jordan and Israel. The Dead 1 St SpeCtraI

Sea represents a dead end to all its - Component 2nd CQmpOneﬂt

tributaries, including its largest source

of new water, the Jordan River. I (IOWpaSS) (bandpaSS)
Spectral decomposition of the residuals and  F | T B R TR S | |
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For each main spectral component, finding | 1930/1-2019/8 time series
the fitting function and its extrapolating. SE
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