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The California Geological Survey (CGS) and collaborators will monitor the effects of the San Vicente Accelerated Wood Recruitment Project (SVAWRP) and develop and test novel approaches against traditional methods. Three years of repeated photo-monitoring, elevation surveys, and geomorphic mapping of large-scale wood recruitment treatment sites will be reported to the Board of Forestry (BOF).

Problem

The BOF and the academic community recognize a shortage of scientific monitoring of stream restoration projects. Scientific reviews indicate that restoration projects benefit from better understanding of the geomorphic context, repeatability, and monitoring needed for the planning, implementing, and prediction of the effects of restoration activities permitted under Section V such as the SVAWRP.

Goals

The large scale of the SVAWRP provides an opportunity to simultaneously document the effects of various designs in multiple geomorphic settings representative of many restorable Class I streams. We will demonstrate innovative, efficient, and useful monitoring approaches. Traditional stream monitoring methods, as CGS currently uses at Soquel Demonstration State Forest, will be supplemented with and compared to novel methods aimed at improved repeatability, efficiency, accuracy, and scientific relevance. Geomorphic context, change detection, and regional applicability will be emphasized.

Background

The Forest Practice Rules (FPRs), under Section V, allows for accelerated wood recruitment (AWR) to fish bearing streams. The AWR guidelines recognize the importance of geomorphic context and suggest projects avoid “unstable areas e.g., streamside landslide, …, inner gorge, ...”. AWR projects are increasingly popular stream restoration efforts. Pre-project geomorphic assessment and post-project monitoring at meaningful scales will greatly contribute to understanding the geomorphic influence of these types of restoration activities. 

The SVAWRP will recruit ~400 trees into the upper Class I reaches of two watercourses. Several distinct geomorphic units underlie the treatment areas. The set of geomorphic units resemble conditions throughout the Coast Ranges; hence, findings may be regionally informative. Monitoring of the rapidly recruited wood across geomorphic settings may generate information that would otherwise require decades of small projects. Concomitant effects may include bed elevation changes and bank erosion which may rework stored sediment or trigger slope instability and challenge prevailing paradigms. 

Methods

Topography will be modeled via low-altitude lidar, photogrammetry, and ground survey to produce ultra-high resolution digital elevation models (DEMs) of selected sites. One supra-canopy lidar acquisition will capture pretreatment conditions of the entire SVAWRP to map geomorphic reaches from which we will select 5-10 study sites. Favorable site characteristics include responsive geomorphic features representative of sediment dynamics and amenable to sub-canopy drone navigation.  Structure from motion (SfM) algorithms will produce DEMs from drone and ground-based photogrammetry. We will use a total station for DEM validation and augmentation of obscured areas, and traditional elevation surveys of thalweg, pool depth and volume, and channel cross-sections. The DEMs will be used to produce high-resolution maps of geomorphic features.

We will consider hiring a contractor to perform drone-based lidar to facilitate DEM generation.

For this work, CGS will need funds for 1) a total station and either 2) a lidar-equipped drone or contract for lidar-drone services.
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