Stable isotope variations in monsoon precipitation related
to atmospheric moisture transport in southern Peru

Motivati ‘

« /0% of tropical glaciers globally are located in the tropical Andes

* Improving stable isotope model performance can enhance interpretation of
tropical ice core records

« High-frequency observations of precipitation can help improve forecast models
of rainfall

Objective
ldentify controls on sub-seasonal spatiotemporal variability in stable isotope
values of precipitation

Figure 1. Map of
study area. SACZ =
South Atlantic
Convergence Zone,
SALLJ = South
American Low
Level Jet, Bolivian
e High, and location

LP = Laguna Pumacocha lake record
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Figure 2. Daily precipitation amount and isotope measurements at each site. Inset -
580 and 8D of all sample stations with local meteoric water line (LMWL). Difference 0 Is0GSM
between normal and weighted LMWL calculations shows minimal influence of © Measured Values g
amount effect. A pronounced decrease in February 1-15%" isotope values is observed =
at all sites.
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1osee Figure 5. Precipitation and fog isotope values of measured samples

o compared to IsoGSM model results for 8'®¥0O-vapor along east-west

oo transect of the south central Andes. Western Andean rain values are
higher than expected given Amazonian source suggesting vapor

mixing with Pacific moisture.
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Figure 3. NCEP reanalysis data show decrease in upper atmosphere wind cc?rl'cjelate tg sf[r1e7no%th © sqgalce V\lles.te(;hes 4 measures gf SALLJ (L SSOFP)wPa)
speed and a change in direction over the study period. IsoGSM model wingd speed a and mig=ievel wind specds o -
of SALLJ (index based on Guy et al.,2019). and Westerlies (v_surface).

results showing decrease in 60 isotope values in southern Peru when a
decrease is observed in measured precipitation in early February.

Conclusions
Methods

 Citizen scientists volunteers collected precipitation in southern Peru Strength Of WeSterIieS and mid_level

(Jan — Mar ‘19). Coastal fog llected T | t | : -
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- Temporal variability in isotope values is compared to ERA5 (global \[alues in WeStern Andean rain.

atmospheric reanalysis model), NCEP and IsoGSM model data for
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Bold * values p < 0.01.




