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Other results include a detailed geochemical caractherizacion of the OM transported by 
fluvial networks under different management scenarios, the estimation of deposition 
rates of OC in sedimentary environments, and therefore the contribution of those 
process in the fluvial-network-mediated carbon cycle.  

Network perspective in fluvial hydrosystems in the face of climate change: 
moving from predictability to adaptability. 
Modern hydrology do acknowledge the implications of the network structure in 
watershed functioning (e.g. discharge regime, sediment transport). Hydrologists are 
trying to apply this knowledge to understand how much water will be moving through 
rivers or fluvial networks in a climate change scenario. They already know that we 
could not use the past for predicting the future and they are looking for features that 
remain along the time and its importance to functioning. We are taking advance in 
those approaches to understand the role of fluvial networks in carbon cycle to offer 
new criteria in designing adaptability strategies in watershed management. 
 

Network perspective in the management of fluvial hydrosystems: 
dissipate locally, connect globally. 
Network structure has proven its robustness at handling perturbance. One of the 
feautures that networks has to do so is the ability to dissipate perturbation at smaller 
scales (i.e. groups of nodes) and transmiting only the important information at the 
network scale. In the context of watershed management,  if we are able to relate 
functional attributes with the network structure then we can try to identify practices 
that dissipate perturbation effects at smaller scales optimizing the management at the 
whole watershed scale.  

Different interacting Carbon pools can be recognized in fluvial corridors: Dissolved 

Inorganic Carbon (DIC), Dissolved Organic Carbon  (DOC)  and Particulate 
Organic Carbon (POC). This last one could be subdivided into Coarse Particulate 
Organic Matter (CPOM)- Coming from vegetation, Fine POM (FPOM), resulting 

from the CPOM processing, and POM-Sed (OM attached to Mineral Surfaces). OC 
dynamics refers to matter exchange between those OC pools along the entire fluvial 
network (Figure 1). The net balance between those pools at catchment outlets could 
be interpreted as C-geochemical imprints  which are recorded on the sediments of 
both lacustrine and marine environments (Figure 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Biogeochemical and physical interactions between C pools in aquatic 
enviroments. Those interactions are highly sensitive to the residence times of 
the reactants and opportunities for reactions (see Battin et al., 2008). 
 
Due to the differences in physical-chemical properties of each OC-pool, they are 
transported by different mechanisms across the fluvial networks, i.e. they have 

different travel times and therefore different arrival times at deposition sites (e.g. 
lake bottoms). Travel times are also strongly controlled by the pathways of different 
OC pools along the fluvial networks. 
 
 

The role of network structure in Organic Carbon Dynamics in Fluvial Hydrosystems: 

Fluvial hydrosystems are composed by  NETWORKS of fluvial corridors (i.e. 
river/stream reaches) and the surrounding watersheds. The network structure is a 
recurrent pattern in nature that could be optimized for multiple functions including 
transport, processing and energy production. Fluvial hydrosystems have been 
recently recognized as important components of the global carbon cycle –core topic 
in climate change science. However most of our understanding about them comes 
from a linear perspective that compares them with ‘pipes’, neglecting the role of 
network structure (Aufdenkampe et al., 2011). To fully understand how fluvial 
hydrosystems could respond to global enviromental changes is key to gain insights 
into the constraints that network structure imposes on fluvial hydrosystem 
functioning. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Fluvial network structure provides a consistent spatial pattern for the interaction between 
OC pools and therefore influences C-geochemical imprints. Confluences, in-channel storage structures 
and lateral connections could be represented as biogeochemical hotspots for C exchange between 
large populations of channels. Climate change and watershed management practices establish 
different disturbance/perturbation scenarios for the fluvial network functioning. 
 
 
 

We will use a complementary approach between detailed studies of fluvial network functioning and 
geochemical imprints analysis at the Oregon Coast Range. For the first case we will obtain and analyze OC 
pool data from the Trask Watershed Study to understand the role of network structure in the OC dynamics.  
In the second case, we will analyze C-Geochemical Imprints in sediments from the Loon Lake Catchment 
(EPA-Project). 

We will use a detailed series of analyses to caracterize OC pools including: Elemental Analysis (C, N, S) 

Stable Isotopes (13C and 15N), Biomarkers (Cupric oxidation products-GCMS). Those characterizations and 
its spatial-temporal variations coupled with end-member analyses will be used to establish potential 
pathways and travel times under different hydrological conditions.  We will look for the relationships 
between those patterns and network properties at the watershed scale (i.e. connectivity, dendritic index). 
 
We will try to predict the composition of geochmical imprints at the outlet of watershed and compare those 
predictions with geochemical imprints coming form sediment cores. 
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We hypothesize that, since fluvial network structure affects the processing and transport 
of different OC pools by providing biogeochemical hotspots and modulating travel times, 
it should have a strong influence on geochemical imprints recovered at sedimentary 
bottoms of lacustrine environments. 
 
Our RESEARCH QUESTIONS include: 
• Which are the travel times for different OC-pools along the fluvial network? 
• How different are travel times between OC pools and hydrological conditions? 
• What is the influence of network structure (confluences, lateral connections, in-channel storage 

structures) on OC-pool travel times? 
• Do differential travel times, affected by network structure, produce recognizable C-geochemical 

imprints in sedimentary environments (e.g. lake bottoms)? 
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Figure 3. Different nework 
topolgies producing distinct 
recognizable patterns for 
geochemical imprints at 
oultets. It is expected to 
predict the impact of those 
geochemical imprints on the 
material recorded in lake 
sediment bottoms and 
sampled by sediment cores. 


