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Fig.2 Habitat distribution of mudflat shellfish in the Yellow River Delta during 1986—2017
(Results derived from remote sensing data)
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Fig.3 Spatio-temporal variations of mudflat shellfish habitat during 1986—2017
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Tab.3 Habitat area of mudflat shellfishin
Diaokou and Estuary sections/km?
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Date Diaokou section Estuary section
1986-08-08 468 282
1993-09-28 509 265
2001-10-12 247 301
2008-10-07 201 314
2013-11-22 129 266
2017-09-30 72 249
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Fig.4 Habitat change of mudflat shellfish in Diaokou section
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Remote Sensing Monitoring of the Spatio-Temporal Dynamics of
Mudflat Shellfish Habitat in the Yellow River Delta

NIU Mingxiang™?, WANG Jun'?", WANG Andong®, CHEN Ruisheng', ZHANG Jiaxu®, ZHAO Y4gjie®

(1. Yellow Sea Fisheries Research Ingtitute, Chinese Academy of Fishery Sciences, Key Laboratory of Sustainable
Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs, Shandong Provincial Key Laboratory of Fishery
Resources and Ecological Environment, Qingdao, Shandong 266071, China; 2. Pilot National Laboratory for Marine Science
and Technology (Qingdao), Laboratory for Marine Ecology and Environmental Science, Qingdao, Shandong 266071, China;
3. Shandong Yellow River Delta National Nature Reserve Administration Committee, Dongying, Shandong 257091, Ching;
4. College of Fisheries, Ocean University of China, Qingdao, Shandong 266003, China)

Abstract Mudflat in the Yellow River Delta is the main production region of shellfish in Shandong
Province. To enable economic development, the mudflat was greatly exploited, natural condition of the
mudflat was disturbed, and the shellfish habitat was constantly subjected to changes. Based on remote
sensing (RS) data and geographic information system (GIS) technology, the mudflat shellfish habitat in
the Yellow River Delta data were obtained, and its spatio-temporal variation over the past 30 years was
analyzed. For this study, a collection of Landsat images taken during the lowest tidal levels during
1986—2017 were selected as the data source and six images were used in the study. To extract the mudflat
shellfish habitat, we chose the instantaneous waterline as the lower boundary and the reclamation dyke,
aquaculture pond, or mean high tide line combined with vegetation line as the upper boundary. The results
showed that the shellfish habitat area continued to decline from 1986 to 2017, from 1188 km? in 1986 to
396 km? in 2017. The variations were the most obvious during 1993—2001 and 2008—2013, and the
average annual reduction area was approximately 34 km?. In terms of space, the Diaokou section showed
adrastic variation, and the lower boundary expanded slightly to the sea during 1986—1993. However, the
upper boundary moved toward the sea and the lower boundary retreated to the land during al other
periods, and the area was greatly reduced. As for the estuary, its upper boundary was stable. At the lower
boundary, deposition and erosion aternated due to the dual effects of runoff, sand transportation, and
marine dynamic erosion, but the area changed only dlightly on the whole. The factors influencing
spatio-temporal changes in shellfish habitat were evidently different. Occupation by salt fields,
aguaculture ponds, and engineering constructions were the main reasons for the changes in the Diaokou
and Laizhou Bay sections. The estuary was mainly affected by changes in runoff, sand transportation, and
marine dynamic erosion. However, in the Dongying Harbor and its adjacent section, habitat function was
completely lost because of the construction of ports and oilfields.

Key words Mudflat shellfish; Habitat; Spatio-temporal dynamics, Remote sensing; Yellow River
Delta
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