CMIP6 SpCO2 separation and seasonal cylces - North Pacific [45N-50N, 140W-150W] - 1991-2010
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This summer, my research was focused on trying to better understand our oceans by analyzing various metrics such as 0| AN x ~O- ke 411
phytoplankton biomass, salinity, and several ditferent nutrients. Phytoplankton are critical to our global climate as they 25 | \ NE 5. T Ao uMLE
account for nearly 50% of the total photosynthesis on Earth. My research aims to explore their relationship with our changing A= gy
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Methods: CMIP6 SpCO2 separation and seasonal cylces - North Atlantic [45N-50N, 325W-335W] -

My research this summer has largely consisted of computational analyses (Python) of General Circulation Models (GCM) data. I
have been working on a variety of projects involving Coupled Model Intercomparison Project Phase 6 (CMIP6) ensemble data. For
one such project, [ am analyzing ditferences in present (1991-2010) GCM output under historical scenario and future GCM

projections (2081-2100) under ssp585 scenario at three locations: ocean station PAPA (45 50N, 140 150W) , NABE (45 50N, 2535W) , | 18 - ) - GroLom
and one other Atlantic ocean site (45 50N, 13 18W) . I choose these sites because they are where NASA’s EXPORTS projects are o /\ - L m‘; - pstouA L

focused ( https://oceanexports.org/ ). o GSSE21.GCC
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Figure 2. Spco2 separation for two of the three sites (PAPA and NABE) with model data (unfilled circle data points) and observational data (filled circle).

CMIP6 Model average seasonality difference for North Atlantic [45N-50N, 25W-35W] Future(2081-2100) - Present(1991-2010)
Biomass (mgC/m3) Chlorophyll (kg/m3) Diatom (mgC/m3) Zooplankton (mgC/m3) Results and Conclusions:

le—-6
0 1 w\,
% 10 -
=,

My analysis confirms the seasonal cycle of phytoplankton (biomass) and zooplankton (figure 1, panels 1 and 4). Zooplankton populations
peak in the summer months after phytoplankton bloom in the spring, which is an expected result, as zooplankton graze on
phytoplankton. We also compared subpolar Atlantic (above) and the other two boxes. For the CESM2 GCM subpolar box in the North
Atlantic, we see that observed nitrate (NO3) is in the middle range of all modeled NO3 (figure 1, panel 10) in winter and spring. In the
summer, however, observed NO3 goes to zero, while model NO3 goes to zero in only half of the models. Biological uptake by
phytoplankton is too weak in the summer in some models, while, at ocean station PAPA in the subpolar North East Pacific, the opposite
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o_— o _— components, [ was able to understand the driving forces of these seasonal changes, whether that may be temperature or biology. In

N 1 8- : addition to CMIP6 GCM data I analyzed spco2 observational data (Fay et al., 2021). I combined their spco2 product with temperature
9 » ] / data from the World Ocean Atlas (WOA) (figure 2). The culmination of this work are plots that combine model data (from CMIP6) and
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Figure 1. These plots show the average seasonal difference in twelve variables from 1991-2010 to 2081-2100. relationship between such variables will ultimately allow us to draw further conclusions on future climate projections.
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