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(a)−(h) show the monthly anomalies in GIMMS NDVI (NDVIG), MODIS NDVI
(NDVIM), TRENDY LAI (LAIT), GIMMS FPAR (FPARG), MODIS GPP
(GPPM), TRENDY GPP (GPPT), CAMS NEE (NEEC) and JENA NEE (NEEJ),
respectively. (i)−(k) show the monthly anomalies in temperature (TEM), total
precipitation (PRE) and soil moisture content (SWC), respectively. The dotted
lines indicate the boundaries between years. The red shadows indicate the upper
and lower limits in the 5th and 95th confidence interval percentiles by Monte
Carlo simulations. The light blue, green and gray shadows indicate the spring,
summer and autumn in 2015 and 2016, respectively. Credit: Science China Press
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Based on multiple evidence from remote sensing observations, global
ecosystem model simulations and atmospheric CO2 inversions, a study
led by Dr. Fangzhong Shi and Dr. Xiuchen Wu (Faculty of Geographical
Science, Beijing Normal University) has found continuous vegetation
greening and a slight increase in land carbon sink during the maturation
phase of the 2015/2016 El Niño event over the Northern Hemisphere.

The study reported average increases in net ecosystem exchange by
23.34% and 0.63% in spring and summer of 2015, and 6.82% in spring
of 2016. The study is published in the journal Science China Earth
Sciences.

The vegetation greening and increase in land carbon sink were
attributable to the significant seasonal compensation effect. The
favorable hydrothermal conditions in the winter of 2014 and the warmer
and wetter spring in 2015 significantly stimulated vegetation growth in
the early phase of the 2015/2016 El Niño event, and a reasonable water
supply from the soil until early autumn was maintained.
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https://link.springer.com/10.1007/s11430-022-1224-1


 

The ΔNDVI, ΔGPP and ΔNEE (ΔC Sink) shown here were calculated from the
average of different datasets. PRE, TEM and SWC are precipitation,
temperature and soil moisture constant, respectively. The inset shows the
evolution of the 2015/2016 El Niño event. The orange, blue, pink, and gray
shadows in the inset indicate the winter in 2014 and spring, summer and autumn
in 2015, respectively. Credit: Science China Press

Together, these factors would have compensated for the potential
vegetation growth reduction in the subsequent summer and even autumn,
when a warmer and drier climate negatively affected vegetation growth.

By comparison, this study found the seasonal compensation effect was
much stronger than that in 1997 and 1998, and significantly alleviated
the adverse impacts of the 2015/2016 El Niño event on vegetation
growth during its maturation phase.
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https://phys.org/tags/drier+climate/


 

(a) and (c) are the spatial distributions of legacy time scales of PREPGS to
GIMMS NDVI (NDVIG) and TRENDY GPP (GPPT), respectively; (b) and (d)
are the partial correlation coefficients between NDVIG and GPPT, and PREPGS
(also considering pre−growing−season temperature, and current season
precipitation and temperature) at different legacy time scales, respectively. Insets
in (a) and (c) are the frequency distributions of the legacy step for spatial grids,
and correlation coefficients are not significant (p 

Finally, this study further revealed that the remarkable legacy effect of pre-
growing-season precipitation on subsequent vegetation growth could last
approximately two seasons (six months).

Those findings provide new insight into the crucial seasonal compensation
effects on vegetation growth in regulating terrestrial functioning in response to
episodic climate extremes, and open a valuable avenue for better understanding
the land-atmosphere interactions in a warmer and drier future climate.

  More information: Fangzhong Shi et al, Seasonal compensation implied no
weakening of the land carbon sink in the Northern Hemisphere under the
2015/2016 El Niño, Science China Earth Sciences (2023). DOI:
10.1007/s11430-022-1224-1
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