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| spend my days trying to figure out how to use
land efficiently to conserve natural ecosystems,
feed people, and avoid climate collapse.









grant us the serenity
to accept the

the courage to change
the ,

and the wisdom to
know the difference.

- niebuhr



Buzzards Bay
MA, USA



The landscape reflects past land uses and current management.

Buzzards Bay by the numbers:

= 590 km? estuary
1120 km? watershed

563 km coastline
* 17 municipalities

250,000 people

11 m mean depth



Regional climate is expected to get wetter, with more extreme events.



Signs of bad water quality are everywhere.

Photos: BBC



The Baywatchers Program has monitored Buzzards Bay since 1992.

50 harbors, coves, rivers, salt ponds
230 stations, 160 volunteers

DO, temperature, salinity, turbidity
(every ~5 days, May-Sep)

Nutrients: chl and phaeo
(4 times in Jul and Aug)

85,000 samples over 28 years

Data publicly available

Jakuba et al. 2021, Nature Scientific Data



Translating this information for the public is crucial.



Monitoring allows us to detect and report on long term trends.



Long-term data enables us to tailor policies for specific places.






Time series data allows us to evaluate response to management.
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= Nitrogen loading on the Agawam River
= Data helped set limits on wastewater to 4 mg/L



Climate change will make it even harder to clean up Buzzards Bay.

Summer
Temperature
Chlorophyll a
Rheuban et al. 2016, Biogeosciences
= Mean summer temperatures warmed by ~2°C
Total = Same level of N results in greater algal growth.
Nitrogen

= Need to rethink water quality targets.



Adding automated measurements will enhance our
understanding.

Logger data

volunteer data




Xingu River
MT, Brazil



The landscape today is a legacy of past agricultural land uses.

1980s

2000s




Rivers connect agricultural lands with Indigenous lands downstream,.






Bloomberg News, 2018









Methane and carbon dioxide leave reservoirs via several key pathways.

Adapted from Demarty and Bastien 2011
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The smallest reservoirs have the largest methane emissions.

Macedo et al. In Prep.



Small dams have a big impact on stream temperature and connectivity.

Photo: Paulo Brando Map: Paul Lefebvre
P Macedo et al. 2013, PTRS



The legacy of mill dams in the US Northeast is similar in scale.

Walter and Merritts 2008, Science



FInding
solutions

Horseshoe Mill Dam removal, Weweantic River












We are harnessing the power of people to monitor rivers globally.



We are harnessing the power of people to monitor rivers globally.



Biodiversity could play a big role in restoring degraded forests.

WILEY

Lowland tapirs facilitate seed dispersal in degraded Amazonian
forests
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https://lwww.nytimes.com/2020/10/02/opinion/amazon-rainforest-fire-prevention.htrr


















