Synergistic Linkage of CZ0s to SMAP

Henry Lin (Pennsylvania State Univ.) and CZ0O Teams

SMAP Cal/Val Workshop, May 3-5, 2011, Oxnard, CA
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Landscape
/Vegetation

NSF Critical Zone Observatories:

CZOs “operate at the watershed scale and that
will significantly advance our understanding
of the integration and coupling of Earth
surface processes as mediated by the presence
and flux of fresh water.”

J. Parks
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The National CZO Program is a community resource. It
serves the international scientific community through
research, infrastructure, data, and models. The
interdisciplinary teams at each CZO work on site-specific
science as well as cross-site science




GET CZO DATA

At present, CZO data can be accessed through online resources of the individual CZOs:
Boulder Creek | Christina River | Jemez - Catalina | Luguillo | Southern Sierra | Shale Hills

A national CZO portal is being developed for seamless access of data from all CZOs (see below text about CZO
Central).
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Boulder Creek CZO, CO
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Christina River Basin CZ0O
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LIDAR Surveys at Each
CZO

1. Tree scale mapping (sub-m scale)
- Location of trees
- DBH

Canopy Closure

Tree Height

LA

Species Identification

2. Bare Earth Ground Truth (Leaf off flight)
- Shale Hills Watershed (leveraged dataset)
- Mid-Basin Stream Channel Ground Control Point (downstream)
- Leading Ridge Watershed 1 Ground Control Point



Species Common Name

Number of Trees

Red maple 22
e e o Sugar maple 122
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Global CZOs
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» Shale Hills CZO (Forest)
« Kapler Farm (Crop)
* Living Filter (Crop & Forest)
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Surface Soil
Moisture (%vol.)

Time Averaged Ranked Relative Soil Moisture Content
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* 106 total monitoring locations
* 2004 — Present (~weekly)




‘ Changing controls of soil moisture I

H Valley Colored bard represent inter-quartile range
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LAl and soil moisture display inverse relationship during
growing season
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Soil moisture decreases from leaf onset to leaf maturity
and then increases from maturity to leaf senescence.




N Saturated Moisture Content at 20 cm Depth
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Real Time Moisture Monitoring
S0il Moisture Monito: 2al-time sensor network

atthe. ke o Hills G20

® Original Super Sites 3 5TM + 2 MPS + EM50
® Stevens, 5TE & MPS on CR1000

5TE & MPS on EM50
[ ) 5TE on EM50 * 2-3 5TE on EKO

* 5TE, MPS and Stevens on CR1000
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Wireless Sensor Network
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Iterative loop of mapping, nitorim modeling (3M)
may be developed into an integrated and evolutionary

approach to address the complexity and dynamics of

the Critical ZOne across scales and geographic regions
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Model inputs and validation (Lin, HESS, 2010)



1. Linking surface to subsurface

2. Linking point to area

3. Linking status to process




