[bookmark: _GoBack]Appendix S1. Methods for characterizing stream types 
To identify the hydrological type for each stream reach in the river network, i.e., ephemeral, intermittent, and perennial or near-perennial streams, we constructed a classification tree model using field sensor data on water permanence from Jaeger & Olden (2012) [1]. We modeled three categories of flow permanence: 0 (ephemeral), 1 (intermittent), and 2 (perennial or near-perennial), as a function of watershed geology, upstream drainage area, and elevation. The geology data (i.e., the types of mineral) were collected from USGS (Arizona Geology layer: http://mrdata.usgs.gov/geology/state/state.php?state=AZ; and North American Geology layer for Mexico: http://www.arcgis.com/home/item.html?id=2967ae2d1be14a8fbf5888b4ac75a01f). The geology data layer was imposed on the catchment delineation layer so that each catchment in the river network was labeled with its major mineral type, which was used as one of the input variables for the classification tree model. The analysis was carried out in R [2] with the package ‘tree’ [3]. It is important to note that the sample size for the classification tree model was only 25 sensors, that is, flow permanence data for 25 streams (compared to a total of 561 streams within the whole drainage area) and sensors were concentrated within a relatively small area (sensors were located in streams sampled for macroinvertebrates) (Fig 1). While these sensors did not capture the entire spatial extent of variability of the large drainage areas, their recorded data ranged from 0 to 100%, representing the full gradient of flow permanence.
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