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What purpose does this isotope analysis 
have?

- Recharge predominance/bias

- Kriging

- Mean transit times

- Periodic regression analysis

- Storm-based fraction contribution

Quabbin Reservoir, MA
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Preliminary Analysis on Groundwater 
Recharge Patterns

Jasechko et al., 2014
Stahl et al., 2019Summer: April-September

Winter: October-March
Precipitation data from September 2017 to August 2018
Groundwater data from August 2019 to January 2020

Groundwater -8.71

P Summer -5.62

P Winter -8.99

P Annual -7.12

Rwinter/Rannual 0.92

Rsummer/Rannual 0.08 Jasechko et al., 2014

Schematic showing an isotope-based derivation of the seasonality of the 
groundwater recharge ratio (recharge as a proportion of precipitation: R/P)
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Challenges, Data Sources, and Sample Sites

• Sources to Isotope Data:
• GW data in the Wachusett watershed 

provided by DCR
• GW, SW, and precipitation data in 

Massachusetts from Cole and Boutt, 
2021 (including precipitation data in the 
Quabbin reservoir)

• GW data in Massachusetts from Stahl et 
al, 2020

• Precipitation and SW data from 
Waterisotopes.org (including data close 
to the Quabbin reservoir)

• Precipitation data in Boston from the 
International Atomic Energy Agency 
(IAEA)
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Exploratory Analysis on Prediction Curves
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Precipitation in the Quabbin (data from Cole and Boutt, 2021)

Precipitation near the Quabbin
(data from Waterisotopes.org)

SW near the Quabbin (data from Waterisotopes.org)

Sanchez-Murillo et al., 2015:

Amanda Carneiro Marques, EGU 2022



GIS
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MTT and Recharge Patterns - Wachusett
Sanchez-Murillo et al., 2015:
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Next Steps, Discussion, and Insights

• Different geospatial interpolation 
methods

• Geospatial interpolation used to 
predict mean and amplitude 
isotopic composition values for 
the study region. Considering 
lack of on-site data, are there 
any insights for the estimation of 
phase shift values for the 
prediction curves?

• Shallow vs. deep groundwater

Winter Precipitation

δ18O = -4.57 to -13.57 ‰

-8.99 ‰ (average)

Groundwater

δ18O = -8.27 to -9.66 ‰ 

-8.71 ‰ (average)

Summer Precipitation

δ18O = -2.14 to -8.98 ‰ 

-5.62 ‰ (average)

ET

?
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Thank you!

Amanda Carneiro Marques
acarneiromar@umass.edu


