
Climate-Aquatics Blog #64: Building real-time river network 

temperature forecasting systems 

We can rebuild him it...we have the technology…"  

 

Hi Everyone, 

For those who recall Lee Majors as the 70s era anti-hero cyborg undercover agent the opening 

sequence & soundtrack is no doubt indelibly etched in your mind (for a Youtube refresher: 

http://www.bing.com/videos/search?q=youtube+6+million+dollar+man+intro&qpvt=youtube+6

+million+dollar+man+intro&FORM=VDRE#view=detail&mid=691A561821A665D62D79691

A561821A665D62D79). Apropos then, as now, was the use of the latest technology to overcome 

limitations & solve important problems, whither it be for rebuilding crash-landed astronauts or, 

as in today’s situation, building real-time temperature forecasting systems for river networks. 

Such systems would be overkill in many places, but in those with high-value resources—think 

riverine salmon fisheries or blue-ribbon trout fisheries—that are temperature sensitive & maybe 

already showing signs of thermal stress, having accurate short-term temperature forecasts will be 

critical. This then is one of our fish people generation’s moonshots—a thing to be striven for 

even if it seems impossible or implausible. Luckily for us, most of the component parts to build 

such forecasting systems already exist and just need to be brought together synergistically.  

 

Those components are:  

A) High-resolution spatial inventories of river thermal conditions across broad areas. As 

Fullerton & colleagues showed recently, significant amounts of these data already exist in some 

places (graphic 1; study hyperlinked here: 

https://www.researchgate.net/profile/Aimee_Fullerton). And as Vaccaro & Maloy demonstrated 

earlier, there are also inexpensive ways of doing those inventories where they don’t already exist 

or where budgets are smaller (graphic 2; study hyperlinked here: 

http://pubs.usgs.gov/sir/2006/5136/pdf/sir20065136.pdf). You can bet this will be a place that 

drone technology changes the game in future years. 

 

B) Resurveys of river temperatures to measure how thermalscapes change through time as 

Dugdale & colleagues show (graphic 3; study hyperlinked here: 

https://www.researchgate.net/profile/Stephen_Dugdale). In this regard, let us also not forget the 

measurements that large & growing grassroots temperature monitoring networks now provide in 

many areas (graphic 4; dynamic map hyperlinked here: 

https://www.google.com/fusiontables/DataSource?docid=1rPY8Pe2Rfk2WfaeH7dQiDBPwet06

oBZOPqvcUbNM#map:id=3).  
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C) Forecasting models to make accurate short-term predictions about stream temperatures based 

on weather forecasts & hydroclimatic conditions, a topic that Hague & Patterson explored in 

depth recently (graphic 5; study attached). 

 

D) Analytical frameworks that let us scale river temperature forecasts throughout full river 

networks because fish swim and move throughout these networks. Achieving network scale 

forecasts, however, quickly puts us in the realm of big-data, so we’ll need computationally 

efficient network estimation routines as Rushworth & colleagues discuss (graphic 6; study 

hyperlinked here: http://onlinelibrary.wiley.com/doi/10.1002/env.2340/epdf; & for a more 

general discussion of real-time networks in ecohydrology, see Krause & colleagues here: 

http://onlinelibrary.wiley.com/doi/10.1002/eco.1646/pdf 

 

The good part about river temperature forecasting systems is that they won’t cost 6 million 

dollars to develop, but they might save us many times that in terms of improved decision making 

& management that results from better information. So, for example, if we were to know days or 

weeks in advance precisely when/where fish were to become so thermally stressed that they 

might die, we could: a) temporarily close fisheries to avoid putting additional stressors on fish (a 

practice that’s already commonly done in some areas), b) liberalize fisheries—why not catch 

more fish as a means of decreasing their density because it’s often disease outbreaks among 

dense aggregations of fish under thermally stressful conditions that triggers die-offs, or c) do 

short-term water rights swaps during thermal bottlenecks to put as much water back in the 

channel as possible, which would reduce temperature & fish densities by adding additional water 

volume (a practice that would require advance agreements and generous compensation to the 

water rights holders no doubt). Sophisticated temperature network information systems would 

also allow us to identify places that presented chronically stressful conditions & those then might 

be specifically targeted for intensive restoration of riparian conditions, floodplains, or instream 

flows (blogs 55 and 58).  

 

Or not. There will be some times & places where the degree of environmental change simply 

becomes too large & the local climate is going to move beyond the niche space of our favorite 

fish. Or in other cases, maintaining/restoring the habitat so that it continues to support that fish is 

so costly it exceeds what society is willing to bear. In both cases, better information and 

forecasting abilities will be critical to determining how close we are to those thresholds so that 

we can adapt accordingly. And part of that adaptation will mean, at times, redirecting resources 

elsewhere on the biodiversity battlefield to those places where we have better fighting chances.  

 

Until next time, best regards,  

Dan 

 

Now Tweeting at Dan Isaak@DanIsaak    
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Welcome to the Climate-Aquatics Blog. For those new to the blog, previous posts with embedded 

graphics can be seen by clicking on the hyperlinks at the bottom or by navigating to the blog archive 

webpage here: 

(http://www.fs.fed.us/rm/boise/AWAE/projects/stream_temp/stream_temperature_climate_aquatics_blog.

html). The intent of the Climate-Aquatics Blog is to provide a means for the 9,214 (& growing) field 

biologists, hydrologists, anglers, students, managers, and researchers currently on this mailing list across 

North America, South America, Europe, and Asia to more broadly and rapidly discuss topical issues 

associated with aquatic ecosystems and climate change. Messages periodically posted to the blog 

highlight new peer-reviewed research and science tools that may be useful in addressing this global 

phenomenon. Admittedly, many of the ideas for postings have their roots in studies my colleagues & I 

have been conducting in the Rocky Mountain region, but attempts will be made to present topics & tools 

in ways that highlight their broader, global relevance. I acknowledge that the studies, tools, and 

techniques highlighted in these missives are by no means the only, or perhaps even the best, science 

products in existence on particular topics, so the hope is that this discussion group engages others doing, 

or interested in, similar work and that healthy debates & information exchanges occur to facilitate the 

rapid dissemination of knowledge among those concerned about climate change and its effects on aquatic 

ecosystems.  

 

If you know others interested in climate change and aquatic ecosystems, please forward this message to 

them. If you do not want to be contacted again in the future, please reply to that effect and you will be de-

blogged.  
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