
Climate-Aquatics Blog #71: Enhancing effectiveness by harnessing social 

& digital network technologies 

 

Stream networks, social networks, digital networks…all are equally relevant…

 
 

So everything that’s been discussed here the last 4.5 years—Earth getting warmer, aquatic 

environments changing, fish habitats & species responding (blog 52)—has been an effort to 

develop an overarching narrative and common consciousness within the aquatics community 

about what’s happening & how we might adapt & invest our time and limited resources 

efficiently. But being truly effective at conserving aquatic biodiversity & managing fisheries this 

century will ultimately mean making some hard choices & integrating the rapidly growing 

corpus of climate knowledge into the DNA of the ways by which conservation investments are 

made. Doing that means not only developing good understanding & predictive models about 

stream networks & their critters, but also packaging and communicating that information 

effectively because what we know & where we know it ultimately affects what we do & where 

we do it.  

 

That being the case, it is worth noting & taking advantage of the fact that humans are hugely 

social animals & collective learners (as evidenced by the fact that retaining, using, and building 

upon the hard-won lessons of our forebears was what allowed us to develop civilization over the 

last 10,000 years). The digital networks associated with the internet revolution simply put that 

capacity for collective learning on steroids by making it possible to communicate huge amounts 

of information anytime anywhere through email, blogs, websites, smartphones, Facebook, 

Twitter, YouTube, etc. Graphic 1 shows the growth in monthly peta-bytes of information 

transmitted through the internet since its inception in the early 90s (1 peta-byte being 1 million 

giga-bytes & we’re somewhere around 50,000 PB/month at present). Those rivers of digital bits 

http://www.fs.fed.us/rm/boise/AWAE/projects/stream_temp/blogs/52ClimateAquaticsReviewAndKeyUncertainties.pdf


flowing around us provide profound possibilities because the barriers to river entry and 

participation are so low and inexpensive as to be nonexistent, which creates a meritocracy of 

sorts wherein ideas and technologies will spread rapidly if they provide value (more semi-

random thoughts linked here). And at climate times like these, we definitely need to be learning 

and applying the best information as fast as humanly possible. 

 

The digital revolution is also transforming the way science gets done. Hyper-connectivity makes 

it possible to shuffle big digital datasets anywhere in a plug-&-play world, which shrinks the 

world and makes it possible to perform complex workflow tasks with diverse sets of 

collaborators spread across time-zones or continents. As a result, diverse interdisciplinary 

science teams are now more often spontaneously emerging, a phenomenon that has itself become 

the subject of scientific inquiry (graphic 2; Baker-hyperlinked here; Cheruvelil & colleagues-

hyperlinked here). The performance & productivity of those teams ranges from the mundane to 

the magnificent & seems to be strongly related to “group intelligence” as discussed in this 

NYTimes summary of a recent study by Woolley and colleagues. Having participated on several 

geographically disparate science teams, I’d echo many of their basic insights but also add that 

success seems to require: 1) a motivating vision towards some useful & obtainable goal, 2) 

complementary technical skillsets, 3) people that like each other and enjoy working together, 4) 

frequent communication, and 5) standard protocols for how things get done and passed to other 

team members (graphic 3). Also indispensable are the things they tried to teach us in grade 

school like basic social etiquette, being responsible & on-time with assignments, empathy 

towards team-members, and having sufficient time to form group chemistry. 

 

The digital technologies that enable the existence of those science teams also enables the 

information they produce to be packaged in a variety of user-friendly formats so that those 

finding it useful can use it. If that information has a strong geographical conservation 

component, it can be integrated to spatial databases that “paint” the science on real-world 

landscapes & the information served out via websites to make it broadly accessible. A threshold 

is often passed at that point wherein those applying the information start to provide feedback on 

its utility and the dialogue rapidly broadens among researchers, managers, conservationists, and 

other members of the public. That dialogue leads to joint identification of key uncertainties, 

which then sets the stage for subsequent data collection efforts. When the information is spatially 

explicit it can be used to guide broad efforts undertaken via crowd-sourcing and citizen science 

collaborations (graphic 5; Newman & colleagues—study hyperlinked here) because so many 

important types of data can now be collected inexpensively using standard protocols (blogs 21, 

30, 60). That leads to bigger datasets, new science, revised applications, and improved decision 

making. Getting there in such a manner is especially powerful because it democratizes the 

process of science, engages a broad cross-section of society, and harnesses the power of the 

aquatics army. Most importantly, it helps create and strengthen the social networks and 

collaborations that are ultimately needed for effective conservation and prioritization this 

century.  

 

Until next time, best regards. Dan 

 

 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 ~9,000 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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