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Motivation: Field-scale resolving
hydrologic and land surface models
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Emerging new
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Land surface models that resolve processes
explicitly at scales between 10 - 100 meters
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Data requirements for these models:
Multi-scale heterogenerty of soil moisture

< Crow et al., 2012
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Data requirements for these models:
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Motivation: VWhat data do we have!
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Motivation: VWhat data do we have!
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Surely we can do better in 2018 than \

CONUS-Soil (made in 1999), right?
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POLARIS: Harnessing the wealth of soll surveys
over CONUS (SSURGO) to improve soll
“information for environmental models

COMPONENTS
o )
\" ‘.‘}‘
R\
B AN
v O
.\; N 7-‘_"L_

''''''
_d
‘U

HORIZONS

BRIUON vears of soll surveys e ﬁiﬁiﬁ: -

» Effective spatial resolution of ~1000 m  |[Ck|[TF|[[F

e 70,000+ solil series over CONUS L

5 Source: http://casoilresource.lawrucdavis.edu



http://casoilresource.lawr.ucdavis.edu

Step |: POLARIS soll series

| most probable soil
series per 30 m grid cell

Chaney, N. W., E. F. Wood, J. W. Hempel, A. McBratney, T. Nauman, C. Brungard, N. Odgers, 2016: POLARIS: A
30-meter probabilistic soil series map of the contiguous United States. Geoderma, 274, 54-67.
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Addressing the challenges in SSURGO
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tep Il: POLARIS properties
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20000+ harmonized
soil series profiles

Chaney, N. W., A. McBratney, E. F. Wood, C. Morgan, Y. Yimam, T. Nauman, C. Brungard: Building on POLARIS: A
30-meter probabilistic soil properties map of the contiguous United States, In review, Water Resources Research
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RIS properties: For each 30 m grid cell, 100
- property and layer
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POLARIS properties; Summarizing the histograms

Sand Silt Clay

*depth-weighted
average



POLARIS properties: Summarizing the histograms (ll)

Residual water content
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POLARIS properties: Evaluation examples

Bulk density (5-15 cm)
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Silt (0-5 cm)

wilting point (5-15 cm)
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POLARIS properties: Evaluation
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Motivation: VWhat data do we have!
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Motivation: VWhat data do we have!

Crow, 2012
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Using POLARIS In the new generation
of hydrologic and land surface models

Environmental data L and Surface Simulations
Model 2

HydroBlocks
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Proof of concept: 30 m simulations over the

Contiguous United States between 2004 and 2014



POLARIS application: Simulating soil moisture

November,
15th 2013
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POLARIS: Summary and Conclusions

- Soil properties over CONUS at 30m |

» Mapped soll properties with ,_ -
uncertainties (multiple vertical layers) SESETR-=— g =

» Derived data products: Brooks-Corey
and Van Genuchten parameters

* Result: Field-scale soll information

models

WWW.polaris.earth



http://www.polaris.earth



