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James Dooge <

Former Leader of the Seanad

James Clement Dooge was an Irish Fine Gael politician, engineer,
climatologist, hydrologist and academic who served as Minister for
Foreign Affairs from 1981 to 1982, Leader of Seanad Eireann and Leader
of Fine Gael in the Seanad from 1982 to 1987 and Cathaoirleach of
Seanad Eireann from 1973 to 1977. Wikipedia

Born: July 30, 1922, Birkenhead, United Kingdom

ONLY RESPECT TO IRISH HYDROLOGIST-
JAMES DOOGE'S LEGACY

Dooge graduated in science and civil engineering from University College, Dublin, in 1942 He then worked
as an assistant engineer on the survey and design of major river improvements in the Irish Office of Public
Works and then the Electricity Supply Board _camving out hvdrological and hvdraulic studies for

hydroelectric projects It was at this time that a lifelong interest in hydrology began] After receiving an M.S.

in civil engineering from the University of lowa in 1956 and a Ph.D. from University College Cork in 1958,
he began an influential academic career at University College Cork and then at University College Dublin.
His contributions to hydrology were seminal, including the unit hydrograph theory, flood routing, and the
theoretical foundations of a system's approach to hydrology.

Died: August 20, 2010, Monkstown, County Dublin

Spouse: Roni Dooge

Party: Fine Gael

Previous office: Leader of the Seanad (1983-1987)
Education: UCD Institute for Discovery, The University of lowa

IAHS « |IAHS « AWARDS « INTERNATIONAL HYDROLOGY PRIZE

INTERNATIONAL HYDROLOGY PRIZE / \
INTERNATIONAL HYDROLOGY PRIZE WINNERS Lesson learned:
(click header to see winners) You can be un Ique
The International Hydrology Prize is awarded annually by IAHS, with UNESCO and WMO, to as dad hYd I’O|Og|ST by
two people who have made an outstanding contribution to hydrological science. .

. | | | | | starting your career
Nominations for the Prize are made by National Committees to IAHS, National Committees . } ; .
to the UNESCO-IHP or National Hydrological Advisors to the WMO, and forwarded to the
Secretary General of IAHS for consideration by the Nomination Committee. The Committee as assistan englneer
consists of the President and a Vice-President of IAHS and representatives of UNESCO and 1 1 1 1
coneis in an Irish firm like RH
As of 2014, two medals will be awarded under the Intemational Hydrology Prize: the Dooge \ /
medal and the Volker medal. Both medals are intended to distinguish outstanding

achievements by hydrological scientists but with a different focus. The Dooge medal is
aimed at fundamental contributions to the science of hydrology, whereas the Volker medal
INTERNATIONAL is aimed at outstanding applications of hydrological science for the benefit of society at

HYDROLOGY PRIZE large.

WINNERS

The following applies to both the Dooge and Volker medals:




MY CONTRIBUTION IN THE SCIENCE DOMAIN

rhd * LUYMETOXIKO SNHOCIELHEVO
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self citations):
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DEST ACHIEVEMENTS SO FAR

« Dimitriadis Panayiotis, Aristoteles Tegos,
Athanasios Oikonomou, Vassiliki Pagana,
Antonios Koukouvinos, Nikos Mamassis,
Demetris Koutsoyiannis, and Andreas
Efstratiadis. "Comparative evaluation of 1D
and quasi-2D hydraulic models based on
benchmark and real-world applications for
uncertainty assessment in flood
mapping." Journal of Hydrology 534 (2016):
478-492.

,,,,,
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« Tegos Aristoteles, Wolfram SchlUter, Niall
Gibbons, Yanis Katselis, and Andreas
Efstratiadis. "Assessment of Environmental
Flows from Complexity to Parsimony—Lessons
from Lesotho." Water 10, no. 10 (2018): 1293.

» Koskinas Aristotelis, Tsira Pinelopi, Tegos
Aristoteles. A Stochastic Eco-Hydrological e —
Framework for Reservoir Design (rejected witt
encouraging for resubmission- Water MDPI

journal)

« Tegos et al., RESPOTION: A new global PET
dataset by means remotely monthty .
iemperaiure data and parameiric modelling Nov 23rd 2017, 9:02AM « 6,530 Views @ 2 Comments f Share 163 o Tweet EX4 Emai

Under re OrOTion ............................................................................................................................................................
( prep ) IT WAS TRULY rotten out yvesterday — so much so that many parts of the country were bad

affected by flooding.

A pub in Co Laois flooded after heavy rain, but
that didn't stop the regulars having a pint

It'll take more than that to keep them away.



S

EIXATQIMH

« XKOTTOG TNG AISAKTORIKNG AIATRIRNAG eival N BeueNicdoN PIAG VEAG OXEONG AKTIVOROAIQG yia TNV ,
EKTIUNGN TNG SLVNTIKNG EEATUOSIATIVONG, KABWE TA ATTAOTTIOINUEVA UOVTEAQ EKTIINONG VAl ECAIQETIKA
f_(f)noluo O€ KABEOTWG EAEIPNG TTOWTOYEVWY, SESOUEVV. L€ ALTO TO TTAQICIO, rropoumo%/e\Tm TO

AQAUETPIKO MOVTEAD TTOL ATTOTEAEI ATTAOTTOINCN TOL KATALIWUEVOL YOVTEAOL Penman-Monteith kai
TO OTTOIO ATTAITEI TN JEON NUEPNTIA BEPUOKQATIA N TN WECN UNVIAIQ BEPUOKOATIA WG §E60UEVO ,
£l0080L. TO HOVTEAQ EPAPUOOCTNKE OE TTAYKOOUIO KAI O€ TOTTIKO TTESIO KAl TA ATTOTEAEGUATA EIVAI TTOAL
evOaPPLVTIKA, KOBWG CLVOSELETAI ATTO PYEYAAN ATTOSOTIKOTNTA O€ OAQ TA TTedIA EPAPQPOYNG TOVL.
[EVIKA, TO_TTAPAUETOIKO HOVTEAO LTTEQIOXVEI OAWYV. TV ESPAIPEVWV HOVTEAWYV AKTIVOROAIQS KAl
SIATPAAICEl TN PEATIOTN EKTIUNON TNG dLVNTIKNG EEATHOSIATIVONG. Eva 6eLTEO ETTITTESO PEAETNG TNG |
TTAEOLOAC SIATPIRNG OXETICETAI UE TO TTOIO UOVTEAO YEWOTATIOTIKNG €IVAI TO REATIOTO YIA TN JETATOOTIN
TNC ONUEIAKNG TTANPOPOPIAG O€ XWEIKN. INMOAYUATOTIOINBNKE CLOTNUATIKA PEAETN SIAPOPETIKWYV
TEXVIKWV YEWYPAPIKNG OAOKANOWAONG KAI TO ATTOTEAECUA EIvVAIl OTI N UEBOSOG AVTIOTPOPOL
XTABUIoUEVNG ATTOOTAONG €Ival N PEATIOTN TTAPOAO TTOL €IVAI N ATTAOLOTEPN ATTO OOEG
£EPAPPOOTNKAV.

e AANO KOUUATI TNG 6|0Tp|[5ng NTAV. N avAaTITLEN EVOC EQYAAEIOL O TTEQIPAANOV R VIO TNV EKTIUNON TGOV
TAOEWV O€ XOOVOOEIPEC. H UEBOSOAOYIA eKTIUQ TIC TAOEIC PE EVA TOOTTOTTOINWEVO OTATIOTIKO EAEYXO
Mann-Kendall AauBavovTag vmoywn T pLOIKN COUTTEPIPOPA TNG SLvauIKNG Hurst-Kolmogorov.

* MECW LEPOAOYIKV, YEWTTOVIKWY KAl KAIUATOAOYIKWY £€PAOUOYWYV AEIOAOYEITAI N XONOIWMOTNTA TOL
[MOPAUETOIKOL HOVTEAOL T€ SIAPOPETIKA ETTIOTNHOVIKA TTESIA.




EPEYNRTIKEL AHMOLIEY2EIX

» Publication in scientific journals

+ Tegos A., N. Malamos, A. Efstratiadis, I. Tsoukalas, A. Karanasios, and D. Koutsoyiannis, Parametric modelling of potential evapotranspiration: a global
survey, Water, 9 (10), 795, ,2017

« A.Tegos, H. Tyralis, D. Koutsoyiannis, and K. H. Haomed, An R function for the estimation of frend signifcance under the scaling hypothesis- application in
PET parametric annual time series, Open Water Journal, 4 (1), 66-71, 6, 2017

« N.Malamos, I. L. Tsirogiannis, A. Tegos, A. Efstratiadis, and D. Koutsoyiannis, Spatial interpolation of potential evapotranspiration for precision irrigation
purposes, European Water, 59, 303-309, 2017

+ A.Tegos, A. Efstratiadis, N. Malamos, N. Mamassis, and D. Koutsoyiannis, Evaluation of a parametric approach for estimating potential evapotranspiration
across different climates, Agriculture and Agricultural Science Procedia, , 4, 2-9, 2015

+ A.Tegos, N. Malamos, and D. Koutsoyiannis, A 6)orsimonious regional parametric evapotranspiration model based on a simplification of the Penman-
Monfeith formula, Journal of Hydrology, 524, 708-717, 2015.

« Conference publications or book chapters with full evaluation

+ Tegos, A. Efstratiadis, and D. Kou’rsoy}ﬂonnis, A parametric model for ]pofem‘iol evapotranspiration estimation based on a simplified formulation of the
Penman-Monteith equation, Evapotranspiration - An Overview, edited by S. Alexandris, 143-165, doi:10.5772/52927, InTech, 2013

« Conference publications with evaluation of abstract

* N. Malamos, A. Tegos, |. L. Tsirogionnis, A. Christofides, and D. Koutfsoyiannis, Implementation of a regional paragmetric model for potential ]
evapotranspiration assessment, IriMed 2015 — Modern technologies, strategies and tools for sustaindble irrigation management and governance in
Mediterranean agriculture, Bari, doi:10.13140/RG.2.1.3992.0725, 2015

+ A.Tegos, A. Efstratiadis, N. Malamos, N. Mamassis, and D. Koutsoyiannis, Evaluation of ogoromefric approach for esﬁmoﬁng potential evapofranspiration
across different climates, IRLA2014 —The Effects of Irrigation and Drainage on Rural and Urban Landscapes, Patras, doi:10.13140/RG.2.2.14004.24966, 2014.

« N.Bountas, N. Boboti, E. Feloni, L. Zeikos, Y. Markonis, A. Tegos, N. Mamassis, and D. Koutsoyiannis, Temperature variability over Greece: Links between
space and time, Facets of Uncertainty: 5th EGU Leonardo Conference — Hydrofractals 2013 — STAHY 2013, Kos Island, Gréece, .
gO|:1Oh13]4O/2RO(1‘732.2.1 7739.80164, European Geosciences Union, International Association of Hydrological Sciences, International Union of Geodesy and

eophysics,




2TOPIKH ANAAPOMH

[owTEG AVAPOPES KAl PLTIKEG
EQUNVEIEG OTO £0YO TOL APICTOTEAN
UMETEWPOAOYIKON

O Perault (1611-1680) mpwTn
TTEIOAPATIKA S1IATASN ATTAEIAG PEC K
£CATMIONG OTNANG TTAYOUL

O Hamley (1686) rpwtn ammevBeiac
LETONON €SATHIONG WEC G TTEIDAPATOG
(Alaypappa)

O Dalton BepeNIcoTNG TNS Bewpiag
NG €€ATHIONG

O Penman- Monteith edpaiwoe pe

(PLOIKN CLVETTEIA TNV £EVVOIA TNG
dovNTiKNG e€aTpodiaTvonc.

120

100

Daily water loss in grains
2

= 0.63x + 23.8
= 0.63, N = 365

0—20 60 80 100
Temperature (units discussed in text)
Model type ol r;'zrt?lnlblac?:ersf
Potential Reference crop Actual Open-water Lakes/Storage Pan

Mass-transfer 0 0 1 55 0 2 349
Temperature 5 2 0 1 0 0 48
Radiation-temperature 7 8 2 5 0 1 13.9
Energy balance 0 0 0 0 3 0 1.8
Combination-single source 7 9 7 4 6 2 211
Combination-multisource 0 0 8 0 0 0 48
Multivariate 0 1 1 0 0 3 3.0
Models based on CR 0 0 7 1 1 0 5.4
Budyko-like 0 0 7 0 0 0 42
Miscellaneous 3 0 1 4 1 1 6.0
Percentage of total models 13.3 12.0 20.5 42, 6.6 5.4 100



ANOIKTA EPQTHMATA

DLOIKN CLVETTEIQ TNG XPNONG TWV uowa)\oov
egoTwcmg KAl €€aTUOSIATTVONG KAl KOTAVONON TV
cp00||<oov SIEQYATIWYV TTOL LTTEICEPXOVTAI OTNV
EKTIUNON TWV PEYEOV

AVATITLEN MOVTEAQV YIA TNV EKTIINON TNC €EATUIONG
SIXWC TOV AVEUO WG EITEQXOUEVO SESOUEVO

XWPEIKN EKTIUNON TNG duvNTIKNG EATUOSIATIVONG
ExTiuNnon TNG €mmidpaoNng oTNV «KAIUATIKA AAAAYN)
XPOVIKN KAIJOKQO EKTIINONG OTNY NUEPNTIA EKTIUNON
(CLVEXNG PETPNON N XPNON MECWY TIGWY)

ARERAIOTNTA EKTIUNONG HEYEBOLG: AClIOAOYNON
EVOANQKTIKQV JOVTEARV

Estimating actual, potential, reference crop and pan evaporation using standard
meteorological data: a pragmatic synthesis

TA McMahon, MC Peel, L Lowe... - .. and Earth System ..., 2013 - hydrol-earth-syst-sci net

This guide to estimating daily and monthly actual, potential, reference crop and pan

evaporation covers topics that are of interest to researchers, consulting hydrologists and

practicing engineers. Topics include estimating actual evaporation from deep lakes and from ...

Y7 YUY Tivetal avogopd os 303 Zysmkd dpbpa Oheg 01 18 sxdoyéc 99
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PET = :
1-c¢ (Tmin + Tmax)/z

criterion). Hence, the values taken by Ky are between
90 and 115 for GR4) and between 75 and 110 for
TOPMO. So the value of K;, which gives quite
satisfying results for both the rainfall-runoff models,
is between 90 and 110. Finally, we can propose a

simple formula according to the following equation: Which potential_evapotranspiration input _for a lumped rainfqll—runoff model?: Part
2—Towards a simple and efficient potential evapotranspiration model for
R, T, 15 ]
“ 3 100 it7, +5>0 @) rainfall ...
PE =0 otherwise L Oudin, F Hervieu, C Michel, C Perrin... - Journal of .._, 2005 - Elsevier
) _ o This research sought to identify the most relevant approach to calculate potential
where PE 1_51“10 ratc of potential evapotranspiration evapotranspiration (PE) for use in a daily rainfall-runoff model, while answering the
(mm day 7, R is extraterrestrial radiation following question: How can we use available atmospheric variables to represent the ...

(MIm *day "), 4 is the latent heat flux in
(MIkg "), p is the density of water (kgm ) and
T, is mean daily air temperature (°C), derived from
long-term average.

17 9Y Tivera avopopd os 602 Iysmika dpBpa Oheg 01 7 exdoyég

mog

Estimating potential evapotranspiration

GH Hargreaves, ZA Samani - Journal of the irrigation and Drainage ..., 1982 - cedb.asce.org
Increasing population and needs for an augmented food supply give greater importance to
improved procedures for estimating agricultural water requirements both for irrigation and for
rain-fed agriculture. Four methods for estimating potential evapotranspiration are compared ...
Y7 99 Tiveto avapopd os 1506 Zyemkd dpBpa Dheg ol 6 sxBoyic 88

Simplified versions for the Penman evaporation equation using routine weather
data

JD Valiantzas - Journal of Hydrology, 2006 - Elsevier

At standard weather stations the routine weather records usually available are air

termperature, T (* C), solar radiation RS (MJ/m 2/d), relative humidity, RH (%), and wind

velocity, u (m/s). A simple algebraic formula, equivalent in accuracy to the Penman equation ...

Y7 99 Tlivera avagpopd os 199 Iyemkd dpbpa Dheg o1 9 exBoyéc

Daily reference evapotranspiration estimates by the “Copais” approach
S Alexandris, P Kerkides, A Liakatas - Agricultural Water Management, 2006 - Elzevier

In a previous paper [&lexandris, 5., Kerkides, P., 2003. New empirical formula for hourly
estimations of reference evapotranspiration. Agric. Water Manage. 60, 181-198] the Copais
empirical function for estimating hourly reference evapotranspiration ET o using data of ...

Y9 99 Tivero avagpopd os 110 Iyemkd dpbpa Dheg o 10 sxboyéc
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[1Q2 Ol YAPOMETEQPOAOTIKEL
METABAHTEX EMIAPOYN 2THN PET®

§O * INUAVTIKG DYNAR OLOXETION PEONG

c kA . £TNOIAC AKTIVOPOAIAC KAl BEpUOKOACIAC

> Bl - v ye TN duvnTikn e€atpodiarvon (power-

. s |0 T type, exponential regression functions)
YN - « ApvNTiKN cvoxeTion PET pe oxeTikn
TS - bypacia

ETO

Mean Annual
ETO

* Mn ocvoxetion PET pye TaxOTNTA AVEUOUL

« AiyO piKpOTEPN cvoxeTion PET peong
£TNO1AC SIOPKEIAC AKTIVOROAIQC O€ OXEoN
LE TN OLOXETION WE TNC PEON €TNOIA
e€ayNIivn akTivoBoAia.

W £
8 Mean Annual

3500
30001
2500
2 0001
=
1500
L
1000
SO0
1]

= ELD0 35T M *

-8 B BEEEE

]

Mean Annual
- Iv\ean-AnnuoI-
ETO

L

Mean Extraterrestrial

T
Mean Sunshine

duration Nelellejile]a!



QY EZHTOYNTAI Ol EMTOXIKEX METABOAEL THY PET 2E 1XEXH ME TH
OEPMOKPALIA KAI THN EZQIHINH AKTINOBOAIA®?
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ANAITY=H NATKOXMIOY MNMAPAMETPIKOY MONTEAQY PET

« Eqpappuoyn TapaueETOIKOL HOVTEAOUL
SVO TTAPAUETPWY OE UETPNOTEIC

KAIMATIKGV 6€60UEVV KAl SLVNTIKNG

ecaTuodiarvong oe TrepitTou 4300

- OTABPOLCS TNG Paong dedopuevav
n ” CLIMWAT
- « AvVATITLEN LTTOAOYICTIKOUL
o PG AAYOPIBUOL ALTOVOUNG
v BaBuovounong ye viobeTnon
LEYIOTOL OLVTEAEOTNC
e JOTOW 14OTOW 120TUW 100U0W  BI0TW  GUTW  A000W  2000W 000 M0UUE  UUUE  GYOE  SOONE 10000E 10UCE 10UTE  16000E e O'I_I'O6OTIK(')Tr]TOg

« ClimWat 2.0 stations
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a/a Station Validation period NSE  MAE (mm) BIAS
1 Five Points 6/1982-6/2013 0.880 20.4 -0.09
2 Davis 10/1982-6/2013 0.857 13.8 -0.01
3 Firebaugh/Telles 10/1982-6/2013 0.897 16.8 -0.09
4 Gerber 10/1982-6/2013 0.896 17.9 -0.10
5 Durham 10/1982-6/2013 0.870 19.7 -0.14
6 Carmino 11/1982-6/2013 0.952 11.3 -0.01
7 Stratford 11/1982-6/2013 0.913 17.2 -0.06
8 Castroville 12/1982-6/2013 0.442 23.7 -0.23
9 Kettleman 12/1982-6/2013 0.903 18.8 -0.10
10 Bishop 3/1983-6/2013 0.475 16.5 0.03
11 Parlier 6/1983-6/2013 0.858 221 -0.16
12 McArthur 12/1983-6/2013 0.940 11.5 0.01
13 U.C. Riverside 6/1985-6/2013 0.858 13.2 0.08
14 Brentwood 5/1986-10/2006 0.930 13.2 -0.06
15  San Luis Obispo  5/1986-6/2013 0.856 12.0 -0.08
16 Blackwells corner 5/1987-6/2013 0.939 13.7 -0.05
17 Los Banos 6/1988-6/2013 0.926 14.0 -0.06

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

ENAAHOEY2ZH NMATKOXMIOY

[TAPAMETPIKOY MONTEAQY

Buntingville
Temecula
Santa Ynez
Seeley
Manteca
Modesto
Irvine
Oakville
Pomona
Fresno State
Santa Rosa
Browns Valley

5/1986-6/2013
12/1986-6/2013
12/1986-6/2013
6/1987-6/2013
12/1987-6/2013
10/1987-6/2013
11/1987-6/2013
10/1989-6/2013
4/1989-6/2013
11/1988-6/2013
1/1990-6/2013
5/1989-6/2013

Lindcove 6/1989-6/2013
Alturas 5/1989-6/2013
Cuyama 10/1989-6/2013
Tulelake FS 5/1989-6/2013
Windsor 1/1991-6/2013
De Laveaga 10/1990-6/2013
Westlands 5/1992-6/2013
Sanel Valley 2/1991-6/2013
Average

0.953
0.769
0.842
0.845
0.796
0.922
0.803
0.930
0.701
0.906
0.894
0.856
0.782
0.916
0.950
0.922
0.905
0.676
0.932
0.939
0.855

111
129
13.6
18.4
25.2
14.7
13.2
13.3
19.0
18.4
11.5
22.3
31.0
10.4
11.5
11.9
11.4
21.8
15.0
11.0
16.0

AEITMA ENMAAHOEYXIHY KAAIOOPNIA

a/a Station Country  Validation period @ NSE MAE (mm) BIAS
1 Aachen Germany 01/1951-5/2011 0.955 6.8 0.06

2 Bremen Germany 01/1951-5/2011 0.954 55 0.03

3 Alicante Spain  01/1980-09/2010 0.916 11.1 0.00

4 Badajoz Spain  01/1961-05/2005 0.921 13.0 -0.09

5 Valencia Spain  09/1954-08/1964 0.893 10.0 -0.06

6 Zaragoza Spain  02/1974-01/1996 0.953 10.8 -0.01

7 Herakleion Greece 01/1968-12/1989 0.947 10.2 -0.00

8 Kerkyra Greece 01/1968-12/1989 0.936 9.8 -0.09

9 Kavala Greece 01/1968-12/1989 0.835 13.5 0.04

10 Limnos Greece 01/1968-12/1989 0.762 24.3 0.12
11 Athens Greece 01/1968-12/1989 0.924 13.6 0.03
12 Melbourne Australia 01/2009-1/2016 0.752 18.5 0.17
13 Dublin Ireland  01/2013-6/2016 0.870 5.1 -0.09
14 Bandar-Anzali Iran 1/1990-12/2005 0.875 13.9 -0.16
15 Ramsar Iran 1/1990-12/2005 0.788 16.2 0.15
16 Khorram-Abad [ran 1/1990-12/2005 0.400 38.3 0.37
17 Kashan Iran 1/1990-12/2005 0.804 19.6 -0.13
Average 0.852 14.1 0.02

TYXAIO AEIT'MA ©EXEQN EMNAAHOEYIHL
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NAHTYEH [TAPAMETPIKOY MONTEAQOY
CALIFORNIA (CIMIS NETWORK]}

* BaBuovounon TpImapapeTPIKOL
LUOVTEAOL O€ 58 OTABUOLG TOL
SIKTOOL CIMIS KaI ELPWTTAIKOVG
oTaBuouvg (Fepuavia, lomTavia).

* TOYKQION TNG ATTOS00NG TOL
TTAPAUETOIKOL HOVTEAOL E ELPEIAG
XPNONG HOVTEAQ AKTIVOROAIAG KAl
EUTTEIQIKA UOVTEAD BEQUOKOATIAC

* YOYKQION Kal a§loAOyNon
YEWOTATIOTIKWY XWPIK®V HEBOSWY
YIQ TNV TTAPEUPBOAN TGV
TTAPAUETOWY PE OKOTTO TNV EKTIMNON e,
TNC duvNTIKNC e€ATHOSIATTVONG -

1:6,000.000

CIMIS Network
A Satons Vaidation



P =

LYTKPIZH TTAPAMETPIKOY ME MONTEAA
AKTINOBOAIAY KAl EMITEIPIKA MONTEAA

CE

Thornthwaite

Blaney-Criddle

Cal

Val

95-100

90-95
80-90
70-80
60-70
50-60
0-50
<0

w o oo oo

MONTEAA ©EPMOKPAZLIAL (CIMIS)

MONTEAA ©EPMOKPAZLIAY (EYPQIH)

Parametric Hargreaves Jensen-Haise McGuiness  Oudin Parametric Hargreaves Jensen-Haise Mcguiness  Oudin © Penman-Monteith ==~ Jensen-Haise
ce 0 v o va o va on va orval L Le - o
Val Cal Val Val Cal Val Cal Val Cal Vval Cal Vval Cal Val Cal Val Cal Val| .,
95-100 26 26 23 0 7 6 15 O 0 95-100 10 9 6 0 0 0 0 0 9 1 2300;
90-95 5 10 7 0 2 6 7 0 0 90-95 4 4 4 6 0 0 0 0 2 8 ]
80-90 2 8 3 9 1 2 100 10 1 0 8090 © 0 3 7 0 0 0 0 0 2 | £ 2000
70-80 0 0 0 0 6 3 3 3 3 5 70-80 O 0 1 1 0 0 7 1 1 1 fj 1700
60-70 0 0 0 0 1 6 2 3 7 4 60-70 O 0 0 0 0 0 3 1 1 18
5060 0 0 0O 0 3 4 1 1 12 6 560 0 0 0 0 0 0 3 1 1 |40
0-50 0 0 0 0 9 1 0 16 24 0-50 0 1 0 0 5 1 2 9 0 1 g 1100
<0 0 0 0 0 6 0 0 0 0 <0 0 0 0 0 9 13 1 2 0 0 | 500

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

CE Thornthwaite  Blaney-Criddle st A
cal  val cal val ation number

95-100 5 0 0 0 Method CE MBE MAE RMSE
9095 5 1 0 0 (%) (mm) (mm) (mm)
8828 (2) 9 0 0 Parametric  99.1 4 6 17
70- 1 1 1
60-70 0 1 0 0 Hargreth-as 78.9 2 60 82
50-60 1 1 0 1 Jensen-Haise <0 417 452 493
0-50 1 1 12 1 McGuiness  30.1 19 111 149

<0 0 0 1 11 Oudin <0 -393 393 411




A=IOAOIHIH MEOQOAQN XQPIKHY
OAOKAHPQXHYX NAPAMETPQN

N d 9] U
Parameter '”t,f/rlzg:ggo“ CE(®%) MBE MAE  RMSE Station (kgkI®)  (kgm?) eCch
DW 100 35010° 108107 197107 Arroyo Seco 1.3810* 1.06 1.2010°°
(kg ?(J,l) NaN 100  -1.03 10;37 4.77 10:; 8.95 10:; Carneros 9.10 10j 5.48 10*1 2.42 10*2
é)sKs 322 1'32 184 iég 1875 g-gi 1875 Green Valey Road  1.16 10 7.7510° 7.26 10
' ' ' ' King City Oasis 1.3410* 1.09 9.5310°
b IDW 100 29510° 17210° 306107 SantaBarbara ~ 1.0310¢  55610% 198107
(kg m?) “&N 22:2 _49"24 481100_3 %Z%i 18_1 g:éé ig_l Alpaugh 1.2310*  8.2710° 1.67 102
BSS 652 19710° 26810" 3.8810° Auburn 1.0410*  62010"  1.9910°
. IDW 100 256 10:; 8.82 10j 1.52 loj Borreg(-) Springs 1.73 10j 1.44 . 9.33 10_2
Y r\(l)aKN ggg égg 184 i'gg 18-3 g.ig 18-3 Lodi West 1.10 1041 8.54 10 2.0510 2
BSS 68.9 257107 32510° 58710° Merced L3010 - 120 - L73107
Station IDW NaN OK BSS A Statons vaiaton
®  Stations
Arroyo Seco 7.7 78.9* 76.8 66.8 DEM
Carneros 96.1 96.2* 836 95.9 o 242
Green Valey Road 71.6* 69.5 70.2 65.7 Lo
AZIOAOTHEH ME BATH TO AEITMA ENAIAMEZON R 03 036r 643 O
STAOMON Santa Barbara 47.9 72.4 78.2* 23.4
Alpaugh 95.7 95.5 96.0* 95.9
Auburn 94.4* 93.6 94.3 85.8
Borrego Springs 85.3* 81.3 <0 70.1
Lodi West 94.0* 93.7 92.9 92.3
Merced 96.9 97.1* 96.9 89.5

Palmdale 69.6 70.3 91.1* 56.0




XQPIKH METABOAH INMAPAMETPQON
KAAIDOOPNIA

* TevIKN AaLENON TWV TTAPAUETOWV
a,b amo Boppd mpog NOTO e
GVTleaTn TAON VA AVIXVEVETAI YIO
TNV TTAPAUETPO C.

Mn YOQUUIKN N OXEON TGV TRIGV
TTAPAUETOGV HE TO LYOPETPO KAI TN
YEYPAPIKN BEonN,.

ApvNTIKN O'UO')(&TIOT] rrapopanoov a
KAl b YeE TO LYOUETPO Kal TN Beon

ACNUAVTN CLOXETION TNG

TTAPAUETOOL C HE TO LYOUETOO KAl
N 6¢on




[TAFKOXMIOI XA

PTEX AYNRTIKHZ

« [Mapaywyn TAyKOoUIWV
UNVIAIWY XOPTWV ,
£CATUOSIATIVONG HE XpNoN
TAAETTIOKOTTIKCOV. 6IO Tnv
TepIodo 1973-2006

« YAomroinon o¢
meQIPAAOV G.I.S ue
non dedouevay |

EPUOKOACIAC ATTO
Goddard Space Flight
Center NASA, Globdadl
Land Data Assimilation
System

« [1pwTN ATTOTIEINA WE,
QVETTAPKN ALIOTTIOTIA TOL
SEIYUATOC BEQUOKOAOIAC

E-ATMOAIATINOHX

00000000

1:90.000.000
e Teobve

o TR



To overcome this limitation we follow an alternative approach.
Our objective is to predict time series of monthly air
temperature for each gridcell in a global grid of remotely sensed
land surface temperature observations. We therefore develop
independent models for each month of the vear, which bypasses
the problem of training and predicting different months and
seasons in the same model (there is little reason to expect the
relationship between air temperature and land surface

temperature to remain consistent over different seasons). This.
however, still leaves the ‘geographical problem) whereby training

data from the same month can actually include different seasons
(as the data come from different locations, or even, given that
we are developing a global model, different hemispheres). To
address this, we use geographically weighted regression
(GWR'%) 5o that predictions of air temperature at a given
location and month are based on a ‘local’ model that is trained
on ‘local’ observations. The training data are now ‘close’ in space
(as we use GWR) and in time (as the model is developed for the

individual month).

SCIENTIFIC DAT Af-

Data Descriptor Open Access Published: 06 November 2018

A global dataset of air temperature
derived from satellite remote sensing
and weather stations

Josh Hooker, Gregory Duveiller ® & Alessandro Cescatti

Scientific Data 5, Article number: 180246 (2018) = Download Citation &

« XpNnon evog VEOL PNVIAIoL
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| EKTIMHZH TALEQN ME MAKPOOEXLMH
EMMONH-TAQXXA R

AvATITLEN O€ TTEPLIRAAANOV R TOL TOOTTOTTOINUEVOL
oTaTioTIKOL Mann-Kendall yia Tnv avixvevon TACEwWY
O€ XPOVOOEIQEC UE HAKOOTTOPOBECUN EUMOVA. i T— e e o 3

1950 1960

Eqpappoyn Tou povtedov oe 10 otabuoug TnG E.M.Y ot
SelyUaTa TNoicV BepHoKPATI®Y TNG TTEPIGd0L 1950- &4

2000.

O ovvTteAeoTNG Hurst petaBaAAerar ammo 0,43-0,76 oT1O E -
e€etalouevo seiyua u l l l l

1960 1990 2000

YTO &€lyHa TNG ANUvoL Kal ToL HpakAgiov eugpavideTal
TA0N AQUPBAvVOVTAC LTTOWN TNV PAKEOTIPOBECUN
EUUIOVI TV ETNCIWV XPOVOTEIDWY
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1 1 1

Pi
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 ITAOMOZ AHMNOY




METABOAEL PET 2TON EAAAAIKO
XQPO
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EOAPMOIH HMEPHZIOY KAI MHNIAIOY

[TAPAMETPIKOY MONTEAQY (MNEAIAAA APTAZ)

BaBuovounon Je xpnon I0TOPIKWY
XPOVOOEIPWY 3 OTABUWV KAl
TTEPIOXOTTOINON NUEPNTIWYV KAl
UNVAIWV TTAPAUETOWV

MEYQAOI GLVTEAEOTEG ,
ATTO60TIKOTNTAG OTA ONUEIOKA
SEIYUATA EAEYXOL PE PAON TIG
EKTIUQUEVEC PM.

[leploxOTTOINCN NUEPNTIWY KAl
gnwolwv XPOVOOEIDWV ,

EQPUOKPAOIAG ATTO 6 OTABUOLG PE
xponon [.D.W

[Mapaywyn XapTwy SLVNTIKNG
e€aTuodiarvong (5 ynvaiwy kai 5
NUEQNTIWY XAPAKTNPIOTIKNG NUEQAG

pnva 1:3,000,000 0 260008000 10000 Meters

1:200,000




MHNIAIA METABOAH AYNHTIKHY
E= ATMOAIAHNOHZ (APTA)

« Meicoon TIuwV PET atmo
Boppd mpog NOTO
« MeTaBOAN YEONG KNVICIAG

PET ammo 80.6 mm (ATTpIAIO)
o€ 174 mm (loLAIO)

¢ Mn oNUAVTIKN XWEIKN
uaToBo)\n TOLGC £€QPIVOLC
UNVEG (Arrpl)\lo Maio)
OT]UCIVTIKI’] TOLGC BEPIVOLC
unvec (lovvio, lovAIO,
ALYOLOTO).




HMEPHXIA METABOAH AYNHTIKHX

EZATMOAIATINOHYL (APTA)

« MEYAAEC NUEPNOIEC TIMES PET

TTAPATNEOLVTAI OTO POPEIa

XOUNAEG TIWEC OTA VOTIA YEITOVIKO

TV AKTWV

« MEOEC NueEENOIa LYN ATTO 2Mm
(ATTPINIOG) 0€ 4.9mm (loLAIOC)

« TNUAVTIKN NUEPNOIC UETAROAN O¢€

OAOLC UNVEG

* Mn TOTTOTTOINMEVN TTEQIOXIKN
UETAPROAN KABE unva

KAl




AZIOAOTIHXH ENAAAAKTIKQN MONTEAQN
HMEPHXIAL XQPIKHX METABOAHL PET (APTA)

° Aglo)\évngn Julian PM PET (mm)

dates  Agios Spiridonas Vigla Ammotopos TEI of Epirus Kommeno Kompoti

YEQQO'T(]HO'T”(QO\/ H6606Q)V 105 3.4 3.2 34 3.2 3.2 3.1
' 135 41 44 45 44 45 41

BSS kar IDW o€ nuepnoia
6€IYU aTta PET EKTIMCOUEVA 199 6.2 5.2 6.7 6.4 6.1 6.3
' 229 4.6 47 5.0 47 49 48
Kata PM (20 ] 5) OTO 259 3.8 3.4 3.8 3.7 3.6 3.6

SIKTLO (6 oTABOI)TNG
ApPTAC.

Agios Spiridonas Vigla Ammotopos TEI of Kommeno Kompoti

° z €Ed L)Tr'] T r] \V4 E(p d p L,I O Y r'] T BSS IDW BSS IDW BSS IDW BsEspinll;w BSS IDW BSS IDW
' MBE (mm) 0.0 08 00 04 00 04 00 01 05 16 -17 17

d TrOTE:)\EO- IJ artarT I’] g BSS MAE (mm) 0.1 08 01 04 00 04 01 01 05 16 17 17
£iVCI | KO )\Ll)T Ep a ad 'ﬂ'(') T r] V RMSE (mm) 0.1 08 02 05 01 04 01 01 08 16 19 17

|DW EF 0.99 0.18 095 0.47 1.00 085 0.99 0.98 0.44 1.55 -2.02 1.44




LYMITEPALMATA

To MapAueTPIKO MOVTEAO ATTOTEAE! PIa AEIOTTIOTN EVAAAQKTIKIN TOL £60AIWUEVOL
LOVTEAOL PM yia TNV akpIPn ekTipnon TNG SuvNTIKNG €EATHOSIATTVONG O€ OAEC TIC
XPOVIKEC KAIUAKEC.

TO YEVIKELUEVO OXNUA TOTTIKNG BABUOVOUNONG TWV TTARAWETPWY KAl XWPIKOTTOINONG
eUPAVICel ONUAVTIKA TTAEOVEKTAUATA EVAVTI OAWY TWV ANV PEISWAWV-
ATTAOTIOINUEVV JOVTEAWY TNG PIPAIOYPApIAC.

AEIOAOYNON KAI CLYKPITIKA TTAEOVEKTNUATA ATTO ELPEIA EPAPPOYN KAl ETTAANBELON
YEWOTATIOTIKWV PEBOSWV

EmTixeionoiakn xpnon o€ JeyaAnc KAIAKAC EPpAPUOYES
XWPO0BETNON ACTOXIWY TTAPAMETPIKOL JOVTEAOL KAl AITIOAOYNON CPAAUATWV

AvaTTuén eoxpnom)v KAl EAeLOEPA 6|06£0|poov EOYOAEIV YIA TNV EKTIUNON TWV
KAIJATIKQV TAOEWYV T€ TTOANQ ETTIOTNWOVIKA TTESIA KAl LOPOAOVYIKES EPAPUOYEG.



OEMATA TIA MEAAONTIKH EPEYNA

APON AOTOXIWV JOVTEAOL TE€ NEN XWPOBETNUEVES TTEQIOXES TNC LPNAIOL UE XPNON
A&IOTTIOTWV KAI TIPWTOYEVQY SeSouEVY Kal TTIBAVN XPNon WS METARANTAG TOL AVEUOL
KAl TNG bypadciag.

AvATITLEN UNVIAIWY XOPTWY SLVNTIKNG e€aTuOdIaTTVONG ¢ oLZELEN HE ASIOTTIOTA
TNAETTIOKOTTIKA 6£60uéva el0060L

TOTTOTTOTTOINC N PEBOSOAOYIAC YIA TNV ALTOUATN E€AYWYN XAPTWY SLVNTIKNG
£€ATUOSIATIVONG O€ MEYAAN XWPEIKN KAIUGKC

[NlaykOouIa e€ETaON TACEWY PETAROAWY SLVNTIKNG £EATHOSIATTVONG

Eqpapuoyn pebodoloyiag otny mooRAeWwn LEATIKWY AVAYK®Y KOANIEQYEIWY (YEWPYIT
AKPIPREIAC) peE OKOTTO TO XEIPIOUO TNG APeRaloTNTAC TTPORAEWNC.

YTOXAOTIKN avo)\oon NS S0uNG TOL ocpo)\pmog peETaly rropc:uanu(ou LOVTEAODL KAl
PM UOVTENO E OTOXO TNV AVATITLEN OTOXAOTIKOL TTAPAPETPIKOL JOVTEAOL



TEAOL;



