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SCIENTIFIC PROGRAM

Wednesday (10.05) - Geostatistics today - pre-conference short course by Janos Geiger
(Venue: Chamber of Commerce and Industry of Pécs-Baranya, Pécs,
Majorossy . u. 36., 7625)

10:00- Registration
10:30-12:00 Course lecture
12:00-13:00 Lunch
13:00-14:30 Course lecture
14:30-15:00 Coffee break
15:00-16:30 Course lecture

Thursday (11.05) -
09:00- Registration

11:00-11:30 Opening ceremony with speeches by:
Ferenc Fedor - President of the Geomathematical and Informatics Section of the
Hungarian Geological Society
Tamas Sikfdi - President of the Chamber of Commerce and Industry of Pécs-Baranya
Zoltan Unger - Associate President of the Hungarian Geological Society

11:30-12:00 Opening lecture by Janos Geiger - Statistical Process Control in The
Evaluation of Geostatistical Simulations

12:00-13:00 Lunch
13:00-14:30 Climate modelling past and future - chair: Istvan G. Hatvani

e Keynote speaker: Gabriella Szépsz6 - Climate adaptation in Hungary: from the
climate model outputs to the end-users

e Daniel Topal Detecting breakpoints in annual 5180 ice core records from North
Greenland
e Csaballyés Examination of 110 year long Rainfall Data using Spectral and

Wavelet Analysis
e Timea Kalmar Regional climate modelling with special focus on the precipitation-
related fine scale processes
Péter Szabd Sources of uncertainties in climate model results

14:30-15:00 Coffee break
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—
INTRODUCTION

« On Earth approximately 400 000 km?3 volume of water
is being transported annually in the water cycle.

« Which is affected by the changing climate and the

meteorological extremities present in recent years. @

» These changes in the behaviour of precipitation have
an impact on the groundwater resources through the
recharge, so we chose to investigate the
precipitation
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DATASET

» Hungarian Meteorological Service
Online Database

» Cyclic properties of 110 year long
data of annual and mothly rainfall

» Forecasting in Debrecen

+ Wavelet-analysis from Debrecen and
Pécs datasets

|0 | ae<a

A7TS Acos(2nf(t+At),
/N Ar<.

r-) f/ %

T
(\ \ \ Acos(2xft)
L3 \ 1
Where, f :frequency,

T=21T: period length

Acos(2xf(t+An),

2T 2w 1
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Where, A :amplitude,
®: phase angle F(F) = A(f)e!*®)

o Fourier-spectrums based on the
Re[F(f)] =I_ F(t) cos(2nft) de The real and COS(QTTH) and Sln{27Tff) functions.
imaginary spectrum
gives the weights of\
the sin-cos Search for periodic components in y(f)
components. precipitation functions.
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ANNUAL PRECIPITATION

» Debrecen
+ 16 cycles _
+ 10 major, 6 additional s
* Most dominant: 3,6 year long g_ i Pécs
* Pecs bt e | B
. 17 cycles N Y g
+ 16 major, 1 additional s :ﬁ‘Ml ‘ % ! [l g—
+ Most dominant: 4,5 yearlong  |i= ”}‘ ’1 | v gg_
« 2nd: 5 year long : Rkl { ' : ]
i , e
* The annual dataseft: l Period of i yen] " .: .
* Time period: 1901-2010 Ta
* 110 year
+ Number of samples: 110 Debrecen 3- HHHH—HHHH
+ Sampling rate: 1 yr ‘ Paiodoftime[yem]

.

+ Most dominant: MONTHLY PRECIPITATION

+ 1 yearlong

+ 6 months long o :
H 1
» Debrecen i )
* 43 cycles §% i Pécs
« Dominant: g ] [ Ts-
- 59,14.7, 378 month i | 5 \
long § '\ z, |
s &g Il ;éa
» Pécs £ \ B |
3 %
* 65 cycles £q NN %7 l
« Dominant: R : | v | 5] \
. 5.5,54,12.2, 60 5- Rl ‘A T
month long ' o 1 1000 P i B
Period of time [month] _g - AL ‘ |
* The monthly dataset: g !
» Time period: Jan 1901. - Dec 2010. Debrecen & W vl e 4
* 1320 months Period of time [month]
» Sampling rate: 1 month
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From annaul From monthly
- A(T)ige: s A(DEE,
precipitation D, precipitation Ans, AC R OSS H U N G A R Y
Iyr] [month]
5 80,17 % 1 94,16 %
3,5-3,6 71,25 % 0,5 61,97 % . Budopes’r
11,8-13,5 66,11 % 4,92-5,00 28,61 % . Debrecen
2831 57,27 % 1,13-1,15 23,14 % )
* Pécs
6,1-6,3 52,36 % 1,2-1,21 23,08 %
4,5-4,6 47,36 % 3,42-3,67 22,83 % * Szombathely
7.5-7.8 38,79 % 0,4-0,43 22,76 %
2,36-2,39 21,85 % » 7 cycles from annual
Rl A + 13 cycles from monthly
11,75-13,67 19,34 %
2,8-3,17 17,35 %
6,08-6,25 15,21 %
7.58-7,67 10,56 %

FORECASTING - THEORETICS

+ With the A(f) amplitude spectraand  « With the major and minor cycles,

the ®(f) phase spectra, the original and their period of time, amplitude
measured data can be and phase spectra values, the
recalculated: deterministic precipitation fime series

can be calculated:

+f

18
_ N . _ 2 21
y) =7+ f A(f)el2mft+®(Dlgf y()det =7 + E Aj cos [— (t —1901) + &(Ty)
0 Treg = Ti



® 10 fmajor cycles

® R=0,6893

°* Medium
correlation

® All 18 cycles

® R=0,7339

® Storng
correlation
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FORECASTING

Annual
prec.
2011 632,2241
2012 494,7366
2013 576,3424
2014 526,2386
2015 537,4061
2016 567,6647
2017 594,0211
2018 592,067
2019 490,4126
2020 599,6852
2021 573,7112
2022 527,4424
2023 5770714
2024 579,3427
2025 563,8536
2026 437,2421
2027 507,218
2028 480,0853
2029 437,4212
2030 638,9421
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FORECASTING

Annual
prec.

2011 690,8934
2012 534,0055
2013 532,3459
2014 507,6688
2015 486,8898
2016 520,2941

2017 595,7828
2018 598,6286
2019 510,3985
2020 656,009

2021 617,2546
2022 477,5907
2023 581,1527
2024 587,3426
2025 604,5649
2026 475,6356
2027 577,1597
2028 471,7733
2029 494,1645
2030 669,1239
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15 cycles
R=0,4735
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« Wavelet time series analysis is a well-known
method to investigate the time-
dependence of a cycle within a time series.

* The periodic components from the previous
examinations were used for this analysis.

» The wave packet used for the calculation
was a 1 year long period of fime sine wave.
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WAVELET ANALYSIS

* Local Maximum:
» Debrecen

« 1956, 1963, 1916, ,
1945 and 1938 Pecs
« Pécs ,D S e S
.+ 1918, 1971, 1973 £ e i
and 19216 . Il
« Local Minimums: .
« 1910’s, 30’s and in the do
70's
Debrecen )

e WAVELET ANALYSIS
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CONCLUSIONS

» Several cycles calculated from long-term rainfall fimeseries’

Both locally and country-wide
» From these cycles forecasting can be calculated

* Future:
+ Connection with the shallow groundwater.
+ Calculating the time lag between rainfall cycles and groundwater.

TN
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