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Introduction

Carbon cycling dynamics in floodplain soil, including the storage and respiration of carbon, are
regulated by complex interactions between:

* Temporal factors (precipitation events, hydrograph, groundwater trends, air temperature, etc.)

* Environmental factors (soil temperature, soil water content, organic carbon content, etc.)

* Because soil carbon is the largest terrestrial reservoir of carbon untangling spatial and temporal

drivers of carbon respiration has a direct impact on global carbon accounting.

This work aims to:

 Quantify carbon respiration rates across varying temporal and spatial scales

* Determine the drivers of carbon loss in semi-arid floodplains
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Figure D. Spatial variability of mean CO, flux across riparian units and sites. Bars
Figure C. Average CO, flux (umol m~2s~") by site across the sampling period (May-August 2025). show average CO, flux (umol m~?s™") by vegetation unit and site. Labels inside bars
Fluxes vary through time and between sites, with Crawford peaking mid-season, Harrison fluctuating indicate mean flux values.
throughout, and RGNC showing a delayed peak.
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Gas Source from Carbon |Isotopes & g
) . 513C (%o) CO2 vs 1/CO2 (1/PPM) F) Soil Moisture Positively Correlates with CH4 Flux G) Soil Moisture Not Correlated with CO, Flux
. o8 "9 14 o
s
—101 . .. o:‘,—""'// ~ 05 .. ® ~ 12
C4 end member range p e ’;,—'—"’::/’; o SIF EUERHRI w ° ° ° ° “ o ® ’
e A o | T 10
“H e "6 e = . . 0 ©_o = ° o °
% e . ° . g- 0.0 ..o . ) 8 .. o L g 8 ? .
96 """"""""" g :..o. o® .: ° ° g ® o ® o o ° °
A T 05 & ¢ =6 e T, .
-20| -7 Site T o° ° o o R o |9 o ¢ °
[ @ RGNC © ® " e C4l e, . ° e
@ Harrison 10 ° ‘;: o o
@ Crawford | ®o | 2 e, o © . e
A Linear Fit (63C @ x=0 = -21.10) o
_____ R? = 0.821 ® 0 o ° ® o® °
‘ -15
| | | | 0.0 0.1 0.2 0.3 0.4 0.5 0.0 0.1 0.2 0.3 0.4 0.5
QQQQQ Q&& 096\9 Q‘QQN’O) Q.g&g 0961'6 Soil Water Content Soil Water Content

1/C0O2 (1/PPM)

Figure F-G. Relationships between soil moisture and gas fluxes at the Crawford site. (E) Soil
moisture vs. CH, flux shows a significant positive correlation (r = 0.63, p <0.001). (F) Soil moisture
vs. CO, flux shows a weak, non-significant relationship (r=0.10, p = 0.43).

Figure E. The relationship 8'°C values and inverse CO, concentrations. The linear trend (R* =
0.821) suggests mixing between distinct carbon end-members (C3 and C4 vegetation types) and
atmospheric air.

Conclusion

* CO,fluxesvary across spatially across vegetation units and sites as well as temporally influenced by

hydrologic events. funding, Tobias Fischer for use of his lab to analyze gas
samples, CSl for assistance with soil analyses, and
* Isotopic Analysis suggest gas samples represent a mix between atmospheric airand C;and C, Caitlin Cu rry for he[p with field Samp[ing.

vegetation.
* These findings underscore the importance of geomorphic context, vegetation type, and seasonality
in understanding drivers of carbon loss in semi-arid floodplains.

| thank BEMP for site access, SEV LTER for summer

* Methane (CH,) fluxes at the Crawford site showed a strong positive correlation with soil moisture, CO,
fluxes were less correlated.
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