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Develop a wheat cropland soil moisture
monitoring system for the state of Oklahoma.
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Figure showing state-wide plant available water in ton 40 cm (16 in) under sod.
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Figure showing different land covers across the state of Oklahoma.



Figure showing a zoomed-in map of plant available water in top 40 cm (16 in) under sod.
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Mesonet station at Lahoma, OK (Winter) Mesonet station at Lahoma, OK (Summer)
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The soil water balance model

Kc factor ETC

water & environmental

stress

- FAO-56 Dual crop coefficient model (Allen, et al., 1998).

- Driven by green canopy cover instead of LAI.




Cal/Val

Cal: Lahoma Jul 2009 to Jun 2011.
Val 1: Lahoma Jul 2011 to June 2013
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Val 2: N

ine locations across the state in 2014.
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Neutron probe depths:
10, 30, 50,...,190 cm.

Manual auger and theta probe



Calibration and Validation for one location

Calibration at Lahoma, OK Jul-2009 to June-2011 Validation Jul-2011 to June-2013
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No-till Continuous wheat. About 75% Residue cover during growing season and
95-100% at the beginning of the fallow.



Validation across the state (in progress)
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Field Measurements

Locations: Stillwater, Lake Carl Blackwell, Perkins, Lahoma, Chickasha, Altus, Chattanooga



Challenge with model parameters

* Sensitivity analysis (Intensive sampling method). Use of coefficient of
correlation as sensitivity indicator.

* Total of 20 coefficients
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Need for more? Latin Hypercube? Fourier amplitude sensitivity test?



Initializing the balance
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No-till fallow period 2012 (June 15t to Oct-15t) at Lahoma, OK
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Other challenges

 Planting date and vernalization effects on canopy cover dynamics.

No-till continuous wheat Lahoma 09-10 No-till continuous wheat Lahoma 10-11
1 : : ; T : T v 1 : ; :
09 Oct: 11.7 degrees Celsius 0.0l OCt: 16.1 degrees Celsiu

Sowing: 28-Oct-09  Sowing: 5-Oct-10

o o
>
5 0.8 o 0.8
O O
§ 0.7ﬁ § 0.7ﬁ
((:)CU 06* § 06ﬁ
c 0-5ﬁ c 0-5ﬁ
g )
Q04 L 04
© 0
S 0.2- ‘g 0.2
LC O
0.1 A LL 0.1-

r r 0 d r r L
o%tog Nov09 Dec09 Janl0 Febl0 Marl0 Aprl0 MaylO JunlO Sepl0 Novl0 Decl0 Febll Aprll Mayll Julll



How can we improve our wheat cropland moisture estimations?

e Canopy cover assimilation?

* Developing tools to obtain near real-time information from farmers

* Using remote sensing?

* Mesonet soil moisture data assimilation?

* Trying to incorporate soil moisture from the Mesonet?

* Neural networks?

* Assimilation of soil physical properties from Soil Survey

Geographic Database (NRCS SSURGO)?



SSURGO

VWC (cm3 cm-3) at -1500 kPa
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Canopeo: Green Canopy Analyzer Tool
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;C \Users\Andres\Dropbox (OSU Soil Physics)\Patrignal, Input Folder
Step 1

‘ Select output directory ‘ Output Folder
Step 2

Show/Hide images during run

Step 3. Adjust parameters
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- - Noise reduction \ 10
Erase isolated or small clusters of
non-desired pixels

Sharpness |1
N, i v L J

Enhance contrast by sharpening edges

l0.96] l0.96 |
Red/Green BluefGreen: -
Ratio Ratio Apply values | i Random Image :l
Step 4 Step S
Canopy cover (%) t93.7 ‘
Run

Step 6



