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Abstract

During the phase of the Atlantic meridional overturning circulation (AMOC) stagnation in the Hei-
nrich Event 1 (H1) period, the northern hemisphere generally became cold. Combined with the
proxy data, it is found that the surface temperature of the Indian Ocean decreases during this
stage, while the temperature of the subsurface increases. In this paper, we found that due to the
addition of melting flux in the northern hemisphere, AMOC weakens rapidly in the early H1 period,
which in turn causes the cooling in the Northern Hemisphere, the warming in the southern he-
misphere, and subsequently leading to heat accumulation in the subsurface of the Southern Ocean
and the formation of the Southern Ocean intermediate water (SOIW). At the same time, the An-
tarctic sea ice melted and the upwelling flow strengthened, promoting the formation of the SOIW.
The resulting SOIW moves northwards into the Indian Ocean, which is responsible for the subsur-
face warming in the Indian Ocean.
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Figure 1. Changes in SSTs and subsurface temperature of the Arabian Sea over the past 21 ka
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Figure 2. Thermal structure of the 15°N section of the Indian Ocean during the LGM period and the anomaly at different

stages of H1
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Figure 3. Thermal structure of the 89°E section of the Indian Ocean during the LGM period and the anomaly at different
stages of H1
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Figure 4. Trends in the surface and subsurface ocean temperature of the Bay of Bengal since the last deglaciation in con-
trolled runs and single forcing experiments
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Figure 5. Thermal structure of the 89°E section of the Indian Ocean during the LGM period and the anomaly at different

stages of H1 in CO2 experiment
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Figure 6. Thermal structure of the 89°E section of the Indian Ocean during the LGM period and the anomaly at different

stages of H1 in ORB experiment
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Figure 7. Thermal structure of the 89°E section of the Indian Ocean during the LGM period and the anomaly at different
stages of H1 in MWF experiment
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