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What is CoSMoS?

CoSMoS is an R-package available at
CRAN

CoSMoS standing for Complete Stochastic
Modelling Solution, makes time series
generation with desired properties easy.

Simulate precipitation, streamflow,
wind speed, relative humidity, or, any
other process in seconds.

Just choose the probability distribution
and the autocorrelations of the time series
you wish to generate, and it will do the rest.

Methods can be found in Papalexiou (2018)
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https://www.sciencedirect.com/science/article/abs/pii/S0309170817309892?via%3Dihub

CoSMoS-R is easy to use!

Distribution function

80~

1e+00-
= Theoretical
60 -
1e-01 -
e Empirical
40-
1e-02-
20- |
' |
1e-03 -
=
1830 1935 1840 1945 1950
o 25 50 75 100
1500 1e+00-
1000 - 1e-01=
18-02 -
500
=
% 1e-03 -
o
: . ; : ; 3 .
1930 1935 1840 1845 1850 & v ) 3
@ 0 500 1000 150
i ] [ : @
4 1e01-
1e-0,
1e-03
|' |' . b S " " ' '
1930 1935 1940 1945 1950 0.25 0.50 0.75 1.00
Temperature 1e+00-
1e-01~
Te-02-
1e-03-
L]
®
0= ] ] \ ' ' ' ' . : v
1930 1935 1940 1945 1950 V] 10 20 30 40
Year MNonzero values

1.
2.
3.

Import time series
Use the analyzeTS function

Autocorrelation

Autocorrelation function
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And CoSMoS-R will fit and report on distributions and correlations in a monthly or weekly basis



There’s a CoOSMoS-MATLAB too...

m CoSMoS MATLAB available at:

Select autocorrelation structure

R | CETI e MathWorks

: :
- e GitHub https://github.com/SMPLab

Scale Shape1 =0
Shape1 >0 Shape2 >0
Shape2 > Vg * Select the probability distribution and
- 3
N autocorrelation structure from the drop-down
T —— lists
(Generate time senes .

* Enter the parameters of selected distribution

e Super simple GUI!

and autocorrelation structure.

Synthetlc TS
Exceadance Pr

* Enter the intermittency value (as probability
zero), sample size (time series length), and
number of time series you wish to generate.

—— Target p (1)
— — —Gaussian p (1)

e C(lick the “Generate time series” button and
that’s it!
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Developed by : Salma Hobbi, Chandra Rupa Rajulapati, and Simon Michael Papalexiou (2019). License: GPL-3



https://github.com/SMPLab

Value

CoSMoS-R v2.0 is coming soon and...
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CoSMoS-R v2.0 is coming soon and...
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...Includes

 Random fields generation

reproducing marginal distribution
intermittency and spatiotemporal
correlation structures.

* Methods and examples can be found
in Papalexiou and Serinaldi (2020)
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CoSMoS-R v2.0 is coming soon and...
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...maybe includes the
DiPMacC algorithm for
downscaling

* makes simple to downscale time
series from coarse scales to any finer
scale by preserving the properties at
the fine scales...

e Methods and examples for climate

models can be found in Papalexiou
et al. (2018)



https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/2018WR022726

CoSMoS...
...made with €@

We released CoSMoS-R a year ago—today (07/05/2020) it has
5825 downloads from CRAN. ~Thank you!

We announce updates on: https://twitter.com/simonpapalexiou
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