
YUROK TRIBE SUGGESTIONS FOR PHYSICAL METRICS

Topographic Variability as Measure by R*

Means Objective: Topographic variability

Hypothesis for Fundamental Objective: Topographic variability is the primary attribute defining spatially complex channel morphology (IAP objective 1). 

Target: Increase the value of the metric R*. A target value of R* has not yet been defined, but can be determined by adopting a value representative of reaches that are deemed to be satisfactorily complex. This work is currently underway. 

Locations: Throughout the TRRP restoration domain.

Spatial Scale: R* is best applied at the reach scale to river segment scale.

Frequency: Whenever updated bathymetry and topography area available. R* would be computed throughout the project domain approximately every 5 years when full topography is updated, and more often in connection with site-scale survey such as project as-builts.  

Reporting: R* with be used to identify both trends and the magnitude of changes toward increased complexity. 

Methods: R* is defined in terms of the frequency distribution of flow depths at a reference discharge according to: 
R* = [(h75 − h25) + (h90 − h10)] / (h90 + h10)			(1)

where all depth percentiles are based on the reference discharge of 2000 ft3/s. Depths are derived as the difference between a the modeled water surface elevation (WSE) at the reference discharge and the terrain models being evaluated. Modeling is performed with SRH-2d. A reference discharge of 2000 ft3/s was selected because that discharge fully inundates the active channel bed. The resulting depths are processed with a Perl script that computes a variety of depth statistics, including the 90th, 75th, 25th, and 10th depth quantiles used in the computation of R*. Depth percentiles are a better choice for assessing topographic relief than ground elevations because the continuous downstream slope of the river means ground elevations would require detrending before use. Depths, on the other hand, are automatically detrended. In addition, the wetted area associated with a reference water surface automatically defines the spatial extent of the “channel” that the metric represents. 






Normalized Wetted Area as a Function of Discharge

Means Objective: Inundation effectiveness as measured by Aw*.

Hypothesis for Fundamental Objective: Wetted area is a key driver of habitat availability at moderate discharges, of fish production, and of riparian health (IAP objectives 2, 3, and 5). 

Target: Increase the value of the metric Aw* toward an optimum target level of 0.6. Target definition and scaling are still in development.

Locations: Throughout the TRRP restoration domain.

Spatial Scale: Aw* is best applied at the river segment scale.

Frequency: Whenever updated bathymetry and topography area available. Aw* would be computed throughout the project domain approximately every 5 years when full topography is updated, and perhaps more often in connection with site-scale survey such as project as-builts.  

Reporting: Aw* will be used to identify both trends and the magnitude of changes toward increased connection between the channel and the river valley. 

Methods: Aw* is defined in terms of the area of inundation integrated over a range of flows, as determined by hydraulic modeling with SRH-2d. The metric is dimensionless to make comparisons between different locations possible. The first step in the normalization process is to normalize discharge by a reference flow that represents the maximum flow believed to be relevant to ecological function. The normalizing flows have not yet been agreed to, but for now they are taken to be the maximum fisheries flows (Qmff) within the river segment being considered. The normalized discharge in segment i is then:

					Qni = Q/Qmff 					(2)

Values of Qni ≥ 1 are discarded. In each river segment (or sub-segment) included in the analysis, Qni corresponds to an inundated area (Awi). Each valley segment also has a valley area (Avi) that could potentially be inundated by Qni = 1 if suitable valley restoration efforts were implemented. There is as of yet no accepted definition of the spatial extents of the available valley bottom areas, but development of such a definition is recommended. At present, Avi is define as 75% of the corresponding 500-year floodplain area. The dimensional inundation areas for each discharge can then be non-dimensionalized as: 

					Awi* = Awi / Avi 					(3)

Plots of Awi* versus Qni computed for different locations can then be compared regardless of differences in peak flow experienced in different parts of the TRRP domain or local differences in the dimensions of the available valley bottom. 

Finally, integrating Awi* over all Qni yields Aw*, the total area under the normalized Awi* curve. The target value of 0.6 corresponds to a hypothetic valley with a triangular cross section that is fully inundated when Qn = 1. Such a valley would exhibit the maximum possible rate of increase in Awi* that can be sustained over the full range of discharges.
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