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Objectives

Objectives

» To study the behavior of the energy balance throughout
AGRISAR 2006 using

» Observed soil moisture profiles.
» Bowen-ratio energy balance measurements.
» Scintillometer-based energy balance data.

» To assess whether commonly used land surface models can
reproduce the observed energy balance.

Pauwels et al. AGRISAR Energy Budget 3/14



Objectives

Outline

» Objectives
» Analysis of the Measurements
» Model Results

» Conclusions

Pauwels et al. AGRISAR Energy Budget 4/14



Analysis of the Measurements

Analysis of the Measurements

Daytime Average Bowen Ratio

_ 20F * 3
I = =
s 3
] E
B * 3
210 * * x —
. y * %***** * **y N ” E
: 0 * *: x X =
K] SRRX * ¥ Kk ARG

0.0 3

120 140 160 180

Daytime Average Air Temperature

Air Temperature (C)

120 140 160 180

Daytime Average Soil Moisture
0.50

0.40

’l75cm79cm7W5cm725cm747cm E

0.30
0.20

0.10
0.00

Soil Moisture (~)

120 140 160 180
Day in 2006

wels et al. AGRISAR Energy Budget /14



Analysis of the Measurements

Analysis of the Measurements

Comparisan Scintillorneter—BRER

Net Radiation (Wrm™)

8

Lotent Heat Flux (W)

Sensible Heal Flux (W)

Pauwels et al. AGRISAR Energy Budget 6 /14



Analysis of the Measurements

Outline

» Objectives
» Analysis of the Measurements
» Model Results

» Conclusions

Pauwels et al. AGRISAR Energy Budget 7/14



Model Results

Soil Moisture Content: TOPLATS

Layer 0-5 cm

Volumelric Soil
|
|

3
8
3
&
3
3
N
8
8

Loyer 5-9 cm

0.40

Volumetric Soil Moisture (~)
| | |
| | |

3
8
z
8
3
3
8
g
8

Loyer 9-15 cm

0.40

Observations
Simulations

Volumetric Soil Moisture (=)

3
8

140 160 180 200
Day n 2006

wels et al AGRISAR Energy Budget /14




Model Results

Soil Moisture Content: PROMET
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Model Results

Energy Balance: TOPLATS
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Model Results

ergy Balance: PROMET
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Model Results

Energy Balance: Intercomparison

X Yy Slope Intercept R RMSE
R,1]93.01 9323 076 2231 0.95 62.28
R,p | 93.01 13220 1.08 3157 0.92 7224

LE+ | 55.16 6237 0.67 25.39 0.90 59.44
LEp | 55.16 7242 0.62 3824 0.81 76.01

Hr | 3040 2533 056 8.30 0.73 39.26

Gt | 433 3.65 1.26  -1.78 0.71 14.18
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Conclusions (1)

» Low Bowen ratios even on dry, hot days
= Evapotranspiration rates are affected by the moisture
content of the deeper soil layers.
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» Low Bowen ratios even on dry, hot days
= Evapotranspiration rates are affected by the moisture
content of the deeper soil layers.

» The moisture contents of the upper and lower soil layers are
decoupled under dry conditions.

» Daytime maxima of the BREB and the LAS are of the same
order of magnitude.

» The LAS shows relatively large negative values at night. These
values are very sensitive to the surface roughness values.
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Conclusions (2)

» Both TOPLATS and PROMET reasonably match the
evolution of the soil moisture profile and the partitioning of
the energy balance.
= PROMET performs slightly better for the soil water
balance, TOPLATS for the surface energy balance.
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Conclusions

Conclusions (2)

» Both TOPLATS and PROMET reasonably match the
evolution of the soil moisture profile and the partitioning of
the energy balance.
= PROMET performs slightly better for the soil water
balance, TOPLATS for the surface energy balance.

» The net radiation from PROMET shows a stronger diurnal
cycle than the measurements, but the diurnal cycle of the
latent heat flux is underestimated.

Pauwels et al. AGRISAR Energy Budget 14 / 14



	Objectives
	Analysis of the Measurements
	Model Results
	Conclusions

