Regional Hydro-Ecologic Simulation System

(RHESSys)

\l
v v
Hydro-ecological model that K i
simulates water, carbon, T Lo
and nutrient cycling. = —’W
Hillslope
Structured as a spatially = Hierarcahical B
. . an '
nested hlera?rchlcal B Distributed
representation of the naterched — Elements
~ lane . ‘ Creation of
| Worldfileand ||~
eSS Flowtable |

—



* Works with GRASS (Gmources nalysis
Support System) GIS

* Operates at a daily time step

* Has been implemented on 15t- 5t order streams.

Has been applied to different ecosystems types in

e - Forested, grasslands and i ‘I




Spatial Data Layers

Drainage networks
DEM | LAl || Soil ] (road, stream,
Classes sewers)

Landscape partitioning
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Advantages
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* Models connectivity and lateral fluxes between
landscape units

* Can model feedbacks between hydrology and carbon
and nutrient cycling, including vegetation growth

* Appropriate for mountainous areas

* Can incorporate impacts from changes in roads,
~stormwater sewer networks, and rooftop connectivi




Climate change projections estimate:

* little change in annual precipitation, with decreases during
the summer and increases in the winter.

* increase in temperature year-round, especially in the
summer

Impact on streams

Several studies have found that there has been a decrease of
streamflow during the 20" century, especially during the
mmer months :

oads are also ex to increase under climat

i hange and future urbanization .




change and land cover change in SO
Oregon.

* Model the effect low impact development (LID)
infrastructure on streamflows and nitrogen loads at a
watershed level.

* Predict |mpacts of climate change on water 4




Pilot survey: Fanno Creek Watershed

Water quality is impaired
by stormwater runoft
from existing sources
and development.

Ranks as poor on the
Oregon Water Quality
Index due to high levels
of nutrients, total solids,
and bacteria.




approximately 33% of the
Fanno Creek Watershed.
Impervious surface.

* This has contributed to
increased stormwater
runoff volumes and
velocities that can cause
stream bank instability,
undercuttmg, erosion, in-
ream sedimentation, and ;\/( \

annel incision.




°0 . (1997) suggestec
green infrastructure at the watershed scale should
restore the riverine ecosystem and address water

quality issues.

* The hydrologic benefits of adding more green
components to urban watersheds helps in restoration
of pre-development flows (US EPA, 2009; Rai, 2013).
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