Yer sistem biliminde
karmasiklik ve veri yonetimi
sorunlari

H. N. Dalfes

ITU Avrasya Yer Bilimleri Enstitiisi



*Yer sistem modellerinde karmasiklik
*Veriye ulasim ve yonetimi



CO2 Concentration (ppm)

Latest CO2 reading
May 24, 2018

411.62 ppm

Carbon dioxide concentration at Mauna Loa Observatory
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CONCEPTUAL MODEL of Earth System process operating on timescales of decades to centuries
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Earth System Modeling

“geospatially-explicit, process-based, & coupled”

THE DATA MODULES " COMPUTATION ENGINE |
THE MODELS AND CALCULATIONS THE OQUTPUT VARIABLES
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Mid-1970s Mid-1980s
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Mid-1970s Mid-1880s FAR SAR TAR
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GLoBAL MeaN SuRrFACE TEMPERATURE ANOMALIES
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CESM 103

National Center for Atmospheric Research, USA
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IPSL ciimate Model 5a

Institut Pierre Simon Laplace, France
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klimin karmasikhgi?

/

iklim modellerinin karmasikligi?



karmasikligin dlcuti?

* karmasiklik / 6ngorilebilirlik
*ongorulebilirlik:
* Liapunov ussu

e karmasiklik:
* Kolmogorov karmasiklig



bir ornek: Mihailovic et al., 2014

Kolmogorov complexity

Kolmogorov complexity
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veri yonetimi...



veri yonetimi: sorunlar ve cozumler

e gdzlemsel veri:
* buyuk hacim
* her zaman, her yerde veriye ulasma(ma)!

* v/ aylik ortalama atmosfer verileri
* suverisi: cok zor

 toprak, bitki 6rtlsu, v.s.: standardizasyon sorunlari



21. Yuzyil:
aclk/o0zglr veri!
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FREEDOM TO DATA!



veri yonetimi: sorunlar ve cozumler

* model ciktilar:
* buyuk hacim
* herseyi saklamak teknolojik olarak mimkun degil!
* metaveri yonetimi

* ‘kendini tanimlayan’ veri formatlari
* netCDF

 veri, modelleme siirecinin bilgisini de [provenance] icermeli

* modelleme zinciri, yani’is akisi’ belgelenmeli ve model ciktilariyla birlikte
‘dolasmalr’

* her analiz asamasi/araci ¢iktiya ‘imzasini’ atmali

e dagitim: bilgisayar aglari hala bir kisit



CMIP

(coupled model intercomparison project)

CMIP CMIP2 CMIP3 CMIP5
(1996 onwards) || (1997 onwards) || (2005-2006) || (2010-2011)
Number of Experiments 1 2 12 110
Centres Participating 16 18 15 24
# of Distinct Models 19 24 21 45
# of Runs (Models X Expts) 19 48 211 841
Total Dataset Size 1 Gigabyte 500 Gigabyte 36 TeraByte || 3.3 PetaByte
Total Downloads from archive || 7? 77 1.2 PetaByte
Number of Papers Published 47 595
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