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Problem: Change in Hydrologic
Function and Stabllity

Stable rangelands effectively capture and stor
soil and water resources, safely release water,
_ resist alteration of these functions, and recove
these capacities pedisturbanceprelliant et al., 2005).

Hydrologic function is maintained

by site specific structural and spati
~ soil and vegetation arrangements
~ that elicit hydrologic processes
favoring soil and water retention.

Fire and related plant invasions are altering tF
vegetative structure and function of desert
rangelands across the western United States.



Vegetation/Hydrology Interactions

Vegetation
Canopy cover
Ground cover
Litter accumulation
Soil organic matter
Bulk density
Faunal activity

Soil/Site Characteristic§®® ¢~ %
Slope/topography P
Soil texture TN

Surface rock

Hydrology/Erosion
Rainfall interception
Surface water storage
Higher infiltration
Lower solil erodibility




Vegetation: Protection Against
Water/Wind Erosion
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Climate:Driver for Disturbance
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Precipitation and Climate
Snowfall vs. Rainfall
Frontal vs. Convective storms
Climate change?




Hydrologic Response to Disturbanc

Soll/site 4+ Vegetation Climaie _ Hydrologic
properties protection drivers —  response



Plot Scale:
Hydrologic Impacts of Fire

Unburned:

Runoff = 41 mm
Sediment =10 g
(slightly water
repellent)

Unburned:
Runoff = 21 mm
Sediment=7 g m
3 (strongly water

“ repellent)

Burned
Runoff = 32 mm
Sediment = 129 g th
(slightly water
repellent)

Burned
Runoff = 25 mm
Sediment =77 g m
(strongly water
repellent)

Reduced surface protectioecreased rainfall interception and
surface water storage resulting in elevated rainsplash and sheetw



Hillslope Scale:
Hydrologic Impacts of Fire

Decreased surface water storage and resistance to overland flow

Increased spatial continuity of concentrated overland flow.



Hillslope Scale:
Hydrologic Impacts of Fire
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Increased concentrated flow velocitgreater erosive energy and
transport capacity.

Fire effects typically greater and more persistent for sediment yi
than runoff.



