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Motivation and objective:

Evapotranspiration (ET) links water, energy and carbon
cycles (Baldocchiet al., 1991;Hussey and Odum, 1992;
Garatuza-Payan et al., 1998; Drexler et al., 2004; Gentine
et al., 2007).

The accurate estimation of water loss by ET is very
important for assessing water availability and requirements

of terrestrial ecosystems.
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Motivation and objective:

» to study the characteristics of ET and its
components at QYZ site, based on modified
SW model.




ntroduction of modified SW model
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Data and method

» Eddy covariance data: 30-min averaged CO, and H,0
flux data at QYZ site in 2011.

» Micrometeorological data: T,, RH, u, R,, G and so on.
» Satellite data: 16-day composite MODIS NDVI product
MOD13A2.

LAl = In (1— F )/0.3 (Li et al., 2006)

canopy
where |
Fcanopy = NDVI + 0.05 (Fisher et al., 2008)
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Yale Data and method

» 2D coordinate rotation and WPL correction.
» Despike when precipitation happened.
» Set the threshold of NEE to [-1 1] mg CO, m= s,

NEE =F, +F, where  F=3y

» Despike if the nighttime u™ was less than 0.2 ms(Liu et
al., 2004; Yu et al., 2004; Zhang et al., 2006).
» Despike if beyond 1.96 times of the 5 points moving

standard error.

Validated data: 84.9% in daytime and 14.4% at night.
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Data and method
Short-time gap filling (less than 3 h) was done with

linear interpolation.

Long-time gap filling was done with

E{T 1—T T iT)
Ry = Rarer at night and

NEE = R, -~/ . .
aQ, +P_ in daytime.




Yl pata and method

Monte Carlo simulations was performed to estimate
the key parameters in the model.

Regres
Rough ranges 10000 random 10000 k, R?
of parameters simulations ’
Selec@\
Mean Selection
Best 20 better <: [20(;<b:;cter ]
parameters k, R ’
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Results and discussion
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Figure 2. Energy closure balance at QYZ site in 2011.
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S=5, +5+5,

S = paCyz, AT, /At
SE=Pa (Cp/V)ZrAe/Atr
Sp=-F.C,C = 0.469 ] umol™1.

(referring to Blanken et al.,
1997)
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Figure 3. ET simulation at QYZ site on half-hour scale in 2011.
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Figure 4. Time series of modelled (solid line) and observed(dash

line) ET at QYZ in 2011.
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Figure 5. Time series of ET simulation at half-hour time scale

in rainy days.
14



ET/mms™

3 | | | | I
ETmod
s ETobs

1.5

—

0.5
0
-0 I 1 1 1 I
'525 226 227 228 229 230 231
DOY in 2011

Figure 6. Time series of ET simulation at half-hour timescale
in sunny days.
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Figure 7. Time series of modelled components of ET.

a-utml

T

LM

|

leﬂim.\ N

100 15

|

—Es

—Ec |

— Eint|]

a d |

ey
B

Wil :.uu.l.l.k‘l o .u‘
ul_l,
0 200 250
DOY

sk
300

350

16



¥

Figure 8. Time series of Ec/ET at QYZ in 2011.
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Yale Table 1. Statistics of annual data in 2011.

716.1/750.0 634.9 39.9 75.2
0.76/0.80 0.85 0.05 0.10

Table 2. Ec/ET from published papers.

Site description Ec/ET

937.6

Upland oak-dominated broadleaf Wilson et al.
forest, Oak Ridge, TN B (2001)
Stoy et
~0.72
Duke Forest Ameriflux Hardwood site, al.(2006)
: 2002-2005
Orange County, North Carolina L Oishi et al.
e (2008)
Agdal olive (Olea europaea L.) orchard Williams et
in Marrakech, Morocco 2002 0.69-1.00 al. (2004)
- : Cammalleri
Sicilian olive grove, Italy 2009-2010 0.57-0.90 et al.(2013)
Wei et al.
QYZ 2003-2008 0.63-0.68 (2012)
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Summary

» The energy closure at QYZ in 2011 was comparable to other studies.
» Esincreased rapidly after precipitation and lasted about 8-10 days.
» Ec/ET was influenced by precipitation and was about 0.85 at annual
timescale in this study.

» Eint/ET was about 10%.
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Next work

How to explain the difference of Ec/ET between mine and others?

Thanks!
Any advice are welcome.
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