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Subject of study

A Investigate relationships between carbon
fluxes and vegetation dynamicsin order to
estimate carbon fluxes on wide areas In
Thraceregionof Turkeyfor the first time.



Research AredbiteDescription

aracsiis \ . i o7 A F AN By S project was

wheat field in
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Ref: http://www.google.com/intl/tr/earth/index.html



Experiments and Observations
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STEM FORMATION EARING FLOWERING WINTER WHEAT PHENOLOGICAL
OBSERVATIONS DATE
Planting 09.10.2009
Germination 17.10.2009
2. Leaf 21.10.2009
3. Leaf 26.10.2009
‘ M Tillering 25.11.2009
AR ]
e e Stem Formation 31.03.2010
Hhr Earing 26.04.2010
Flowering 10.05.2010
End of flowering 24.05.2010
24.05.2010
04.06.2010

06.07.2010

04/06/2010
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Flux studies
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CO2 and H20 Flux
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Experiments and ObservatiofSontd.)




METHOD&ddy Covariance Measuring Syste

> Open path infrared gas analyzer

Threedimensional sonik anemometer

Open Path Eddy Covariance Systefr
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RESULTS&DISCUSSION
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Flux Corrections, Gap filling and Flux Partitionin

During the data processing
Apike Removal
ArequencyResponse

ANPL (Webb, Pearmabeuning)

Koordinate Rotation Corrections
have been applied to the EC data
set.

1 V.
T i B

Gapfilling and flux partitioning
of EC data have been done
according to the methods
which are explained by
Reichsteinet al. (2005 and
Falge(2001). 17

NEE = R ¢ GPP
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RESULTS & DISCUSSION
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INTRODUCTION

A Determinationof evapotranspirationET) is an important
Issueparticularly for water managementonsideringits role
as part of the hydrologicalcycle associatedvith the losses
Especiallyin the countriedike Turkey,wherethe economys
majorly basedon agriculture,water managemenis a crucial
application For an accuratewater managementpossible
lossesshouldbedetermined

A ETis notalwaysmeasuredn meteorologicastations usually
calculatedby the equationswhich take partin literature. In
this study different approachesisedto calculateET were
comparedto the measureddata which was collected by a
micrometeorologicamethod(Bowen Ratio EnergyBalance
over maize crop surfacefor 20102011 growing seasonsn
ThraceRegionwhich is locatedin the northwestermpart of



LITERATURE REVIEW

Someexampleof the comparativestudiesusingempiricalequationsn the
literaturearegivenbelow:

A

Xu andSingh (2001 comparedseventemperaturdasedeT equations
usingtwo climatic station® d RatwsonLékeandAtikokan station$ in
CanadaTheyfoundthatBlaney CriddleandHargreavesnethodresults
havetheleasterrorwhencomparedo theobservations

Er-Raki et al. (2009 comparedmeasuredET valuesover citrus orchardby
eddycovariancemeasurement@ndcalculatedeferenceET valuesobtained
by FAO-56 approadb.

Kashyapand Panda(2001), obtainedthe referenceET results by using
empiricalequationsaandthendevelopedhe crop coefficientsfor potatocrop
In asubhumidregion

K1 013, comparedPenman Monteith (PM), Copals Turc, Hargreaves
SamaniHargrevesRitchieandlrmak methodgo Valiantzag2013 method
using Adana, Antalya, Isparta and Mersin station® data The Copais
equationperforns the bestout of the nine methodswhile the worstis Turc
method

Crivvactavva et al (2701 A 11ced emnirical evvanntranceniratinnmethodc



STUDY AREA

A Experimentfield covers3.1 ha andis locatedin the
researchareaof At a tSgilrWater and Agricultural
Meteorology Researchinstitute Directorate (ARID)
(41 4153" N, 27 1237" E, 170 asb IntheKér k|

Y T efeorololcal

Station @

Figure 1 - ExperimentField in
Kar k| Tarkea | i



DATA ANIMETHOD

A Bowen Ratio Energy Balance
(BREB) methodis usedto determine
ET in this study

A Latent heat flux is computedfrom SESESE!
surface energy budget components L
and Bowen Ratio (ratio of sensible | ’
to latent heatfluxes) in this method
(Burba&Anderson2010

A Bowen Ratio Energy Balance
(BREB):

MeasuremeniSystem



Ccomponents of the bRED
system




BREB




Materyal ve Metot

Metot - BowenOraa nnérii Ecneesr(ljri

Data analysis

Dengesi
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ATSUMU OHMURA

Objective Criteria for Rejecting Data for Bowen Ratio Flux Calculations

ATSUMU OHMURA
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Assessment of reliability of Bowen ratio method for partitioning fluxes
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Materyal ve Metot

Dengesi

Metot - BowenOraa nnérii Ecneesr(ljri
Criteria
Kullanilabilir Buhar Basing Bowen )
Enerji Farka Orani Is1 Alalan
Ba-G=0 Aea= 0 p=-1 LE=0ve-1<p=0icinH=0
Aea>0 p>-1 LE=0vep>0 icinH>0
Aes< 0 B<-1 LE<0veH>0
Ra-G=0 Aes>0 p<-1 LE>0veH<0
Aea< 0 p=<-1 LE<Ove-1<p=<0i¢cinH=0
Aea <0 p>-1 LE<0vep>0 icinH=0

( B



DATA AND METHOD

A The ET measurementsvere
taken over maize crop for
2010 and 2011 growing T
seasons

A 2010seasorfrom plantingto
harvestingcoversthe period
between 27.04.2010
24.09.2010 while 2011
growing seasonis between
26.04.2011-23.09.2011
(totally 151 daysfor bothtwo

Figure 31 Phenological
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DATA AND METHOD

The BREB is expressedn the form by approximatingthe fluxes by the
temperatur@andhumidity gradient

Temperaturegradient ( e Tahd specific humidity ( aeqs) the differences
betweerdifferentlevelsof air temperaturendhumidity measurements

In our study measurementareat2 m and3 m level oversurfacearea

Daily averageddata of temperatureand humidity profile in the surface
boundarylayerfor estimatingsurfaceenergyfluxesandgrT.

BREB is usedto determineKc, water use (Malek & Bingham 1993, and
planwater relation studies(Grantz & Meinzer 1991) with continuousand
hightemporalscale(lessthanl h) data

In addition this method does not require surface aerodynamicresistance
informationto estimateactual ET and apply different surfacearea(Todd et
al., 2000.



DATA AND METHOD

A For the comparisons 18 different
equationswere usedto calculatepotential
or referenceceT.

A These equations are mainly based on
meteorologicalvariableslike global solar
radiation maximum minimum and mean
air temperaturg relative humidity, air
pressurevaporpressurewind speecketc




m—)

EMPIRICAL EQUATIONS TO CALCULATE EVAPOTANSPIRATI:

Temperature Radiation Masstransfer
basedequations basedequations basedequations
A Schendel(1967): ~ ~
. O Turc (1961): O Dalton (1802:
L ( )
Radiationbasecequations RH O 50 .
A O Trabert (1896):
O McGuinnessandBordne(l - v ( )
972). .
O Meyer (1945):
- ( )
(—) RH < 50 .
. . . _ O Albrecht (1950):
O Priestley Taylor (1972): O Makkink (1957): ( )

O BrockampandWenner

O Jenseni Haise(1963): (1963() )

- O WMO (1966): & Fa
O Irmak (2003): O Hargreaves(1975): ( )

( )

O JonesRitchie(1972):




