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Fig. 1 ( a) Locations of Nanyi Lake( red triangle) and other compared sites. Red shaded area is characterized by the V-shaped
temperature trend since 8 ka B.P. including: Altai peatland °™'° Aweng Co "' Hurleg Lake "> Bayanchagan Lake ° Hongyuan
peatland *  Ximenglongtan Lake > Shuizhuyang peatland * . Yellow shaded area is characterized by decreasing temperature trend

since 8 ka B. P. including Qinghai Lake " Xiangride loess '* Xihailongwang Maar Lake '® Hani peatland 7 Heshang Cave "

5

Dajiuhu peatland " . The Asian summer monsoon limit is shown by a black dashed line  ; ('b) Map of the study area showing sample

locations. The core indicated by pentacle surface sediments indicated by triangle soils indicated by circle
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Fig.3 The abundance( a) and cluster analysis( b) of brGDGTs in soils surface sediments and core sediments from Nanyi Lake
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Fig. 4 ( a) The brGDGTs derived temperature in the Nanyi Lake two dotted lines from top to bottom indicating warm season
mean monthly atmospheric temperature and the measured MAAT of Nanyi Lake respectively; (b) ( ¢) The MAAT records
from the southeast and the southwest of the summer monsoon region including Shuizhuyang peatland **  Ximenglongtan
Lake *' respectively; (d) The MAAT records from the midwest and northeast of the summer monsoon region of China

including Hani peatland " Dajiuhu peatland " ; (e) The summer and winter temperature variation inferred by the §”C and
80 values of cellulose from the Altai *™'* ; (f) The UL ~derived SST from the East China Sea ** ; ( g) The 65°N summer
solar insolation * and greenhouse gas radiative forcing ® from the last 12. 0 ka B.P.; Gray shaded area indicating the stage
of low temperature arrows indicating the temperature trend the mid-points of horizontal lines at the bottom of ( a~f) records

indicating the age-control point and length of horizontal lines reflecting the error
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Abstract

The Holocene temperature variation is critical for better understanding the global warming and predicting the
future global climate change. In this study we reconstructed the temperature over the past 12. 0 ka B.P. based on
the branched-GDGTs( brGDGTs) index of 161 samples from 0 to 450 cm in length sediment core taken from the
Nanyi Lake( 31°03°~31°10°N 118°50°~119°02°E; 2.2 m a.s.l.) . The lake is hydrologically-open and located in
the plain area of the lower Yangize River region belonging to the north subtropical zone. Large differences in the
distributions of brGDGTs are found between our surface lake sediments( n=9) and soils( n=8) . brGDGTSs of the
soils is dominated by the [ series compounds accounting for more than 80% and the average value of MBTZ,; is
0. 81. The brGDGTs distribution of lake surface and core sediments samples are both dominated by I and I series
compounds accounting for 43% 48% and 62% 35% respectively. The corresponding MBT",,. average values
are 0. 44 and 0. 62 respectively. This indicates that the brGDGTs in the lake are mainly produced in situ in the
sediment or water column. Therefore the brGDGT-based calibration formula to lakes is chosen for the temperature
reconstructions. The reconstructed temperature( 13. 8 ~22.4 °C) can be divided into four stages. First stage the
Early Holocene( ca.12.0~8.2 ka B.P.) the temperature is relatively lower varying 15.1~20.6 °C. Then during
the first half of Middle Holocene( ca.8.2~6.0kaB.P.) the temperature becomes relatively high and stable
fluctuating 16. 8 ~20.0 C. In the Middle-date Holocene( ca.6.0~3.0kaB.P.) the temperature shows a rapid
decrease trend ranging 13.8 ~19.4 °C. Last the temperature exhibits an increase trend during the rest Late
Holocene( since ca. 3.0ka B. P) varying 17.4 ~22.4 °C. After comparing with multiple records we get the
following conclusions. The low temperature in the Early Holocene and the high temperature in the first half of
Middle Holocene are response to the high latitude large glacier cover area and the strong solar radiation
respectively. After ca.6. 0 ka B.P. the temperature is mainly influenced by the cold event in low-medium latitude
during 6.0 ~ 3. 0ka B.P. and then by the rising greenhouse gas pressure since 3.0kaB.P. and therefore
presenting the “V” type variation trend. Collectively this paper shows that during Holocene the temperature in the
lower Yangize River region is response to the variation of global temperature and greenhouse gas radiative forcing

has become the main controlling factor of temperature in the Late Holocene.
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