Supplement of “The sea level rise of the 8.2ka event simulated by the iCESM1.3”

1. The meltwater release forcing details of the TraCE simulation during 9ka BP-8ka BP period.

[bookmark: OLE_LINK1][bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK23][bookmark: OLE_LINK24]The global freshwater release regions, inferred from reconstructions, have been divided into several regions in the TraCE simulation. For each region, the different freshwater release amounts have been given. In the TraCE simulation, the location, intensity and mode of meltwater release during the 9ka BP-8ka BP period are shown in Tables 1-3 and Figure 2a. Table 1 presents freshwater release locations, location names and abbreviation used in the TraCE simulation. The freshwater release location of the Arctic ranges in longitude from 200°E to 275°E and in latitude from 70°N to 76°N. The acronym for the Arctic location name is “A”. The information for other locations is given similarly to that for the Arctic. 
Table 2 shows the forcing of the ice sheet, geography and freshwater release locations during 9ka BP-8ka BP in the TraCE simulation. During 9200-8701BP period, the ice sheet and topography are in the 9.0ka BP condition. The NH (North Hemisphere) freshwater positions includes the A (Arctic), SLR (St. Lawrence River) and HS (Hudson Strait). The SH (South Hemisphere) freshwater positions includes the RS (Ross Sea) and WS(Weddell Sea). The locations abbreviation names and their ranges are in Table 1. The global geography has not changed. The geography just maintains the Bering Strait opening that began at 12.9ka BP. During other periods, the conditions are similar to those of the 9200-8701BP period. 
Table 3 shows the freshwater release flux during 9ka BP-8ka BP in the TraCE simulation. In the NHMW (north hemisphere meltwater release), the Arctic releases 0.42 m/kyr. The St. Lawrence River releases 0.42 m/kyr. The Hudson Strait releases 7.47 m/kyr and 5 Sv at 8.47ka for half a year. In the SHMW (south hemisphere meltwater release), the Weddell Sea releases 1.12 m/kyr. The Ross Sea releases 1.12 m/kyr, too. 
For more details, see the TraCE website (https://www.earthsystemgrid.org/project/trace.html). 

Table S1. Freshwater release locations and their abbreviation in the TraCE simulation during 9ka BP-8ka BP period.
	acronym
	Location
	Lon
	Lat

	A
	Arctic
	[bookmark: OLE_LINK27][bookmark: OLE_LINK28]200°E-275°E
	70°N-76°N

	HS
	Hudson Strait
	280°E-312°E
	55°N-70°N

	SLR
	St. Lawrence River
	270°E-310°E
	38°N-60°N

	RS
	Ross Sea
	140°E-220°E
	60°S-80°S

	WS
	Weddell Sea
	70°W-30°E
	60°S-80°S


[bookmark: OLE_LINK2][bookmark: OLE_LINK5]* The acronym of Arctic is A. The Hudson Strait is abbreviated as HS. The St. Lawrence River is abbreviated as SLR. The Ross Sea is abbreviated as RS. The Weddell Sea is abbreviated as WS. And their ranges of longitude and latitude are shown in the table.

Table S2. Ice sheet, geography and freshwater release locations during 9ka BP-8ka BP period in the TraCE simulation
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Time (BP)
	ICE-5G ice sheet and topography
	NH freshwater to ocean
	SH freshwater to ocean
	Geography change

	9200-8701
	9.0
	A, SLR, HS
	RS, WS
	Bering Strait opens (12.9ka)

	8700-8501
	8.5
	A, SLR, HS
	RS, WS
	

	8500-8001
	8.5
	A, SLR, HS
	RS, WS
	

	8000-7601
	8.0
	A, SLR, HS
	RS, WS
	


*The acronyms of freshwater release locations are in Table 1. The NH stands for the north hemisphere. The SH stands for the south hemisphere. 

Table S3. Freshwater release flux during 9ka BP-8ka BP in the TraCE simulation
	Time (ka BP)
	NHMW (m/kyr)
	NHMW location
	SHMW (m/kyr)
	SHMW location

	9.0-8.0
	0.42
	Arctic
	1.12
	Weddell Sea

	9.0-8.0
	0.42
	St.Lawrence River
	1.12
	Ross Sea

	9.0-8.0
	7.47
	Hudson Strait
	
	

	9.0-8.0
	438 (5 Sv) at 8.47ka for half a year
	Hudson Strait
	
	


* The NHMW stands for north hemisphere meltwater release. The SHMW stands for south hemisphere meltwater release. 


[bookmark: _GoBack]2. Units conversion from meltwater intensity to sea-level rise and Sverdrup
[bookmark: OLE_LINK189][bookmark: OLE_LINK190]The units of freshwater release are typically expressed as Sverdrup (Sv), sea-level rise (m), or volume (m3) in most reconstructions. Meanwhile, the meltwater flux intensity (kg/m2/s) has been used in the simulation. Comparing these units with each other can be inconvenient. Therefore, the conversion of freshwater release units has been provided for convenience. 

First, the mass equation is: 
                -------(1)
Where  the mass of freshwater release (kg).  is the volume of freshwater release (m3), and  is the density of freshwater (1103kg/m3). 
Since the height of sea level rise is much smaller than the radius of the Earth, we can consider the ocean surface as a cylinder. So, the volume of freshwater release is: 
.            -------(2)
Where  is the surface area of the global ocean (~3.621014m2) and  is the high of sea-level rise (m). We get: 
.                 -------(3)
That is, if we release  volume of freshwater release, it will induce sea-level rise of  meters. 
If the freshwater hosing only in one region () with the intensity of , the mass of freshwater released in per time (t) is:  
.   -------(4)
Where  is the mass of freshwater released in per time (kg),  is the freshwater release intensity (kg/m2/s),  is the area of the freshwater release region (m2) and  is the time of freshwater release (s). 
Combining (1), (3) and (4), the sea-level rise in per year,  is:
   -------(5)
[bookmark: OLE_LINK166][bookmark: OLE_LINK167]There are 365 days in one year in model (non-leap year), and 86400 seconds in one day. So, in one year, . So:  
      -------(6)
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]Also, the Sverdrup is a unit of flow measurement used in oceanography, with the symbol Sv (1Sv=1106m3/s). So, the volume of freshwater release in per second,  (m3/s), can convert to Sv as:  
               -------(7)
[bookmark: OLE_LINK168][bookmark: OLE_LINK169]Where  is the flow measurement used in oceanography (Sv),  is volume of freshwater release in per second (m3/s). The 1x10-6 have been used to convert the m3/s to Sv. 
Substituting (1) and (4) into the (7). Where s, and  is freshwater release mass in per second (kg/s). So, 
     -------(8)

