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Tab. 1 Imaging dates for HJ-1A/1B CCD images and MODIS images from 2011 to 2021
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7 HJ-1A/1B %# MODIS %3
2011 5-28,6-27,7-9,7-28,8-9 6-15,6-19,7-4
2012 5-21,6-3,6-12,6-20,6-22,8-6 5-28,7-11
2013 5-7,5-20,6-26,7-24, 5-13,6-3,6-29,8-5
2014 5-22,7-3,7-18,7-21,8-1 5-30,6-13,6-24,6-30,7-14,7-26
2015 6-3,6-6,6-12,7-14, 8-5,8-13,8-17 5-20,6-21,7-4,7-30
2016 6-17,7-22,7-25,7-30 5-17,6-1,6-13,6-25,7-14
2017 7-8,7-11,7-28 5-24,5-28,6-4,6-8 ,6-11,6-17,6-27
2018 6-24 6-12,6-21,6-29,7-16
2019 6-7,6—-11,6-23 5-20,5-29,6-3,7-2,7-8,7-20,8-16,8-20
2020 6-1,6-21,7-1 5-18,5-27,6-8,7-10,7-20
2021 5-31,6-21,6-23,7-14 5-21,5-28,7-9,7-18,8-11
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Fig. 2 Spatial and temporal distributions of Ulva prolifera (2015,2019,2021)

T (CR) FRm —F LK,
3 i 2 A I ) AV o 1 AR5 2 i
Fig. 3 Fitting analysis of Ulva prolifera outbreak time and

area covered
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Fig. 4 Drift paths of Ulva prolifera from 2011 to 2021
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Fig.5 Landscape pattern indexes for Ulva prolifera patches from 2011 to 2021
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Fig. 6 Temporal and spatial distributions of monthly mean sea surface temperature (using 2014,2015,2016 and 2017 as examples)
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Fig. 7 Statistical chart of monthly average sea surface temperature and area of Ulva prolifera
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Spatiotemporal Characteristics of Ulva Prolifera Patches
in the Yellow Sea from 2011 to 2021

LIU Jiayan', WU Mengquan', ZHENG Longxiao’, XUE Mingyue', LIU Longxing', LIU Bowen'

(1. School of Resources and Environmental Engineering, Ludong University, Yantai 264039 , China;
2. School of Geography and Planning,Sun Yat-Sen University, Zhuhai 519000, China)

Abstract; In recent years,the green tide disaster caused by Ulva prolifera proliferation has occurred frequently
in the Yellow Sea area of China,which has had a serious impact on aquaculture and tourism. In this study,
based on multi-source remote sensing data,the informations of Ulva prolifera in the Yellow Sea from 2011 to
2021 were extracted, its spatial and temporal distribution characteristics were analyzed ,and the effects of tem-
perature and wind on its growth and disappearance from the perspective of patches were explored. The results
are as follows. Ulva prolifera was initially detected at the end of May in the vicinity of Yancheng Sea, Jiangsu
Province ,and its coverage peaked at the end of June and the beginning of July,and then died out at the end of
July and the beginning of August in the Qingdao Sea. Ulva prolifera patches gradually increased connectivity
and aggregation, and decreased the degree of separation during the growth stage, and during the extinction
stage , the patches were fragmented, and the connectivity and aggregation weakened, and the degree of
separation increased. Below 25 °C ,the area covered by Ulva prolifera increased with increasing temperature ,
while above 25 °C , temperature was a non-dominant factor in the distribution of Ulva prolifera. Moreover, the
drift path of Ulva prolifera was highly compatible with the wind direction. This study explores the spatial and
temporal evolution of Ulva prolifera disaster and its causes,and provides a scientific basis for the development
of effective prevention and management strategies to reduce potential risks.

Keywords ; Ulva prolifera ; spatiotemporal characteristics ; patches ; ecological factors ;the Yellow Sea
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