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Most studies focus on the impact of climate change on the mean
state of phytoplankton and primary productivity, but little is
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Quantile Regression Model

Instead of modeling the mean response in the regression model,
quantile regression (QR) models the response at a given quantile
level [4]. We use a QR model to assess trends of CHL in various
quantile levels.
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Figure 4. (top) Trends in different quantile levels estimated by quantile regression
at regions, (a) North Pacific Subarctic Gyre Province, (b) North Atlantic Drift
Province, (c)Subantarctic Province, (d) Pacific Equatorial Province, (e) North
Pacific Subtropical Gyre Province, and (f) North Atlantic Subtropical Gyre Province
from OC-CCl-data product. The 95% confidence intervals for each regression are
represented by the vertical lines. The red horizontal dashed line is zero. In Figure 4a,

4b, and 4f, trends detected in different quantiles are consistent with an increasing
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Longitude » variability over the observational record. Figure 4c, 4d, and 4e present consistent

L ‘ : 2 trends with an overall decrease in variability. Smaller uncertainty is associated with

Figure 1. Using statistical test method verifying the first order - . o e " - . 74 PN T G w & B h O e o steady trends in the middle quantile levels, implying that the homogeneous character

of autocorrelation. The grey shadows are regions where trends . . . of CHL is distributed in North Atlantic oligotrophic gyre. Trend estimates obtained by
are not significant at a 5% level. Figure 3. (top) Maps of CHL trends from OC-CCl data product during 1997-2022 in (a)5th, (b) 10th, (c) 50th, (d) 90th, (e) 95th the OLS model are closely parallel to those for the 50th percentile in all the regions.

quantile levels, and (f) in CHL mean, respectively. Trends in lower quantiles are more scattered (a and b), and patterns become
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Figure 5. (right) Maps of CHL trends
from OC-CCI data products during 1997-
2022 in (a) 50th and (b) 95th quantile
level trends in December, January, and
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