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Riparian Carbon Sequestration

The Soil Component

Soil carbon stocks under woodland vs. grassland restoration 
on alluvial floodplain of the Sacramento River

Andrew Margenot
UC Davis/Univ. Illinois



Riparian Carbon Sequestration

The Soil Component

Soil C stocks to 70 cm depth were 29% higher under
oak woodland (64.7 t ha-1) compared to native
grassland (50.2 t ha-1), and both were significantly
higher relative to adjacent agricultural land use.
Significant contribution of subsurface depths (>25 cm)
to total soil C stocks; this highlights the need to
conduct deeper assessments of soil C storage in
riparian and other ecosystems with deep-rooted
species.



Soil Carbon Sequestration

• Rationale
– Grassland and woodland have different primary 

productivity, with differences in soil C accrual
– Restoration aimed at maximizing soil C sequestration 

should consider land cover 
• Objective: Quantify soil C stock in restored grassland 

and restored woodland
• Hypothesis: restored woodland will have greater soil C 

stocks than restored grassland
• Approach: soil profiles and C quantification to depth (< 

50 cm) at Kachituli Oxbow restoration under grassland 
and woodland







Woodland (W) Grassland (G)

• Same scale (to 29 cm depth)
• Similar depth of A horizons

• O horizon in W but not G
• G thicker (+1 cm) A horizon
• Presence of more and thicker 

roots in W, and to greater 
depth

• Greater compaction in G--
Anthropogenic activity?

• Fewer roots to de-
compact?



• Convergence of soil C concentrations at ~66 cm
• Higher soil C for greater depth in W
• More rapid fall-off in soil C in G tracks more sudden 

emergence of sand texture 



Calculating soil C stocks

• Initial data provide soil C as a concentration
– Grams of C per kilogram of soil (g kg-1)
– Bulk density changes how much soil is present (kg)
– Concentration × mass = total 

• Soil C stock estimates must take into account 
bulk densities of each sampled layer 



Need to go deep!
• Previous studies of soil C in restored 

riparian of Sacramento River limited 
to 30 cm depth 

• Subsurface C can contribute 
significantly to total soil C stocks

Matzek et al. 2015

Grassland

50 
Mg ha-1

Forest

65 
Mg ha-1

Kachituli (25 yr)

0-30          0-69 0-30          0-69



Summary

• 29% greater C stock to depth of 69 cm under 
woodland vs. grassland
– Similar C concentration and stock in similarly thick A 

horizons
– Difference is in greater soil C concentration in 

woodland to ~65 cm
– Below 70 cm, similar sandy texture and low (0.2%) soil 

C 
• Greater OM input (e.g., litter, roots) under 

woodland likely accounts for greater soil C stocks



Riparian Carbon Sequestration

The Vegetation Component

Carbon in Woodlands and Grasslands

Michelle Stevens
CSU Sacramento









Riparian Carbon Sequestration

The Vegetation Component
Evaluation of Carbon Sequestration

Total carbon sequestered within the woodland: 
183.33 ± 351.43 Mg/ha

Oak: 1103.13 Mg/ha   Sycamore: 165.05 Mg/ha
Ash: 143.67 Mg/ha Walnut: 45.28 Mg/ha

Cottonwood: 8.61 Mg/ha
Buckeye/Elderberry:  >1Mg/ha 



Relative Cover of Riparian Species
in Oak Woodland

% Cover

Valley Oak Western Sycamore Oregon Ash Northern CA Black Walnut Fremont Cottonwood Goodding's Willow



The WETLANDS  Component

Wetlands in Riparian Systems

Michelle Stevens
CSU Sacramento



CRAM

California Rapid Assessment Method (CRAM) 
Assessments/Evaluation of Biodiversity

Scores for depressional wetlands averaged
around 75.00 (about average compared to other
depressional wetlands in the state).
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