
Climate-Aquatics Blog #55:  
Managing with climate change, part 2: Streams in channels & fish in streams 
 

 
 

“Whiskey is fer drinkin, water is fer fightin”  

 

Or so goes the saying from spaghetti westerns about the importance of water in the semi-arid 

West. Water’s always been a touchy subject where it’s dry, and will become even more so as 

human populations continue to grow. Since fish have a certain proclivity for the substance too, 

our use of it sometimes puts them in a bit of a bind. A simple and highly effective management 

strategy, therefore, is keeping water in streams and fish in those same streams. That’s a lot 

trickier than it sounds given the forces at play, but there are ways to do both.  

 

First, it’s useful to have a sense of the magnitude of what we’re talking about. In the United 

States alone, we withdraw or divert 400 billion gallons of freshwater per day for various 

municipal, industrial, and agricultural purposes (Kenny & colleagues – study hyperlinked here: 

http://pubs.usgs.gov/circ/1344/). That’s B as in BILLIONS each day, and that’s a lot of aqueous 

matter our fishy friends might otherwise be using as habitat. There are many ways that water is 

withdrawn from freshwaters but one of the more common on smaller systems is to simply create 

small checkdams that create a bit of hydraulic head and then divert a portion of the flow into a 

ditch. It’s an eye opener to see just how common those sorts of diversions are in some river 

networks—we’re talking about hundreds of diversions in some cases (graphic 1). The issues 

these diversions create are two-fold. First, obviously, there’s less water in the stream channel to 

provide habitat. Second, in the process of diverting water, we also sometimes divert fish into 

places they shouldn’t be (graphic 2). There are some estimates of how many fish can be lost that 

way (see Roberts & Rahel – study hyperlinked here: http://www.uwyo.edu/frahel/pdfs/roberts-

2008-1.pdf), but it seems to be a greatly underappreciated problem in many places (see King & 

O’Connor – study attached). 
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So let’s first examine that latter problem—fish being diverted into the wrong places as they swim 

through networks sometimes acting as sieves. In a detailed treatment of the topic, Walters & 

colleagues studied the survival of juvenile Chinook salmon in an eastern Idaho river that were 

migrating out to the ocean (graphic 3; study hyperlinked here: 

http://www.wyocoopunit.org/index.php/download_file/view/1312/220/). Not surprisingly, they 

found that a higher proportion of juveniles were diverted when a higher proportion of the overall 

flow was diverted. That issue was well-known in the basin for a long time, so a lot of people & 

agencies have committed time & resources to put fish screens on many diversions in an attempt 

to keep fish in the river where they belong. Those efforts have made a big difference, as 

mortality rates now are much lower at screened diversions than unscreened ones (graphic 3). 

 

It’s a great success story, but there’s always a potential climate fly in the ointment. In a 

subsequent companion study, Walters & colleagues (graphic 4; study hyperlinked here: 

http://www.wyocoopunit.org/index.php/download_file/view/1515/220/) asked how future 

climates—specifically changes in summer temperatures and spring flows—might affect juvenile 

survival in those same salmon populations. First they documented historical linkages between 

inter-annual variation in those climate variables and salmon survival. Then they asked what the 

climate model projections were for those variables and used the new values to rerun the fish 

survival models. They found that if the future is wet, survival rates would remain pretty 

consistent with what they have been. But if the future is a drier one, then survival rates would 

decline, and water diversions would compound that decline. 

 

And that points us back to one of the key uncertainties regarding the climate models. In many 

places, they don’t provide much resolution regarding whether the future will be wetter or drier 

(Blog #18). But there’s new science emerging to suggest it will be drier in at least some places 

(see Luce & colleagues “The Missing Mountain Water” – study hyperlinked here: 

http://www.sciencemag.org/content/342/6164/1360.full.pdf). That stems from the fact that the 

climate models for some mountainous areas have been missing important historical trends 

towards less precipitation because the monitoring networks haven’t adequately represented 

precipitation at high elevations. It’s sparking a lot of discussion and debate in the hydroclimate 

world (see Dettinger “Impacts in the Third Dimension” hyperlinked here: 

http://aquadoc.typepad.com/files/ngeo2096-aop.pdf ) so expect to hear more about this in future 

years as science works to resolve this fundamentally important question.  

 

So even if we catch a break and the stream freshwater pie does grow a bit this century, with more 

human mouths eating the pie, there could still be fewer pieces left for fish. Given the 

uncertainties in water, but strong certainties in human population growth, one of the smartest 

ways of making the pie last longer is to use it more efficiently. And in the case of water use, 

there’s often an enormous amount that can be done relatively inexpensively to improve the 

efficiency of water delivery systems & monitoring networks using modern technologies (Blog 

#21). Those systems are being adopted in many places, but wanted to highlight another success 

story that Mike Roberts and his colleagues are pulling off in the Big Hole River of western 

Montana (graphic 5). There, through dedicated efforts over many years & partnerships & 

collaborations with willing landowners, they’ve implemented a modern system that greatly 

increases the efficiency of agricultural water use. The landowners still get what they need, but so 

do the rare and fantastically finned grayling populations that have called the Big Hole home for 
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thousands of years. What’s going on in that river basin is climate adaptation in action at the 

grassroots level. Similar efforts, multiplied thousands of times over in thousands of river basins, 

are exactly what local solutions to global climate change will look like this century. 

 

Collectively, those river basin efforts will add up to big things for biodiversity and our fishy 

friends, but even as we become hyper-efficient, it’s still a virtual certainty that we’ll have to 

make some hard choices in some places. That’s where water issues often remind me of a quote 

from Ted Bjornn, who was my graduate research advisor 20 years ago & was one of the world’s 

foremost salmon researchers in the last decades of the 20th Century. Ted said, “We wouldn’t 

have the luxury of caring about fish if we didn’t have a strong economy and weren’t relatively 

well off…” You see, Ted grew up in farming country & knew first-hand that wealth ultimately 

flows from our use of some of the Earth’s resources. But that same Earth and its critters also 

inspired him to devote his life and career to the study & conservation of salmon. That’s the 

dichotomy we all face and have to balance as we work our way through this. How do we 

simultaneously support ourselves and the things we care about in the natural world? It’s certainly 

possible at some level but we can’t have everything everywhere and maximizing what we bring 

with us through this transitional century will require being really smart, efficient, and willing to 

make choices (Blog 54).  

 

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_aquat

ics_blog.html). The intent of the Climate-Aquatics Blog is to provide a means for the 7,451 (& 

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.  
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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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