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The Variability Characteristics and Influential Factors in
Peru Upwelling over 2014—2016 EIl Nino Years

WANG Lin-Hui', SHI Jie!?, GAO Hui-Wang?*?
(1. The Key Laboratory of Marine Environment and Ecology, Ministry of Education, Ocean University of China, Qingdao
266100, China; 2. Laboratory for Marine Ecology and Environmental Sciences, Pilot National Laboratory for Marine Science
and Technology (Qingdao), Qingdao 266237, China)

Abstract: Peru upwelling can bring nutrient-rich colder water to the surface, which supports high pri-
mary production and fishery resources. El Nifio events occurring during 2014 to 2016 is nearly the stron-
gest one in recent years, which have significant impacts on Peru upwelling. A three-dimensional hydro-
dynamic model(ROMSs) is used to explore the variations of Peru upwelling during the 2014-2016 El Nifio
events. In the springs of 2014 and 2015, the positive SST anomalies along the Peruvian coast were main-
ly caused by the increase of water temperature due to the decrease in vertical advection and the enhance-
ment of horizontal heat advection. The horizontal heat advection reduced and the upwelling strengthened
in the summer of 2014, which hindered the development of the positive SST anomalies. However, in the
summer of 2015, the increase of horizontal advection continued and the upwelling was suppressed,
which kept the SST anomalies continue to be warm until the spring of 2016. The variations of the verti-
cal velocity in Peru upwelling were consistent with the variability of the wind stress along Peru coast in
summer, while the upwelling weakened along the Peruvian coast in the springs of 2014 and 2015, which
were mainly derived from the enhancement of Peru Countercurrent. There were no significant inter-an-
nual variations in the wind stresses along Peruvian coast during 2014 to 2016. The variation of Peru
countercurrent is the key factor determining the inter-annual varhathong of Peru upwelling.

Key words: upwelling variability; El Nifio; upwelling indices; wind stress; Peru countercurrent
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