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BAE (A5 TAAR) R ER DT s T 3 e S ARAT B 5
BRI, 7R, HERZE DT T AR R thrEis sh A< fs
Ak, AHAE. KBRS ESER RS, Y2
PRGN, BRI F IR (global mean surface tempera-
ture, GMST) 2Bk AT AL I —AN SCsE 7, A Dy s
A BT IR AR B 5 AR R Z M A B G R, SR,
S5 IR BN B AR R BT g AR A AR R, B
BRI AL . AR IR EE E/NE T, s S H R A R
FEAR T S NPT RS . UL, MRS A A
WA GMST, XF T 1 fif b3k A: vt A oy s DL R B Ak <
S EA B L.

AT SEN,  — S Hh BT GO AR AT A L HUR R R e 5R)
T E S W ARH AIGMSTEY. SR, Sk Se YRR ] F1Zs
] b A AN, LR AR AR 2 T 5 P R T S A 25 A,
MTSZIRGMS TR E L5 R teAh, FSRMER RGe A (earth
system model, ESM)tLA] I FEEHEGMST 7, {Hx 7 ik
T X R TR A A ) 1 (R 5 AR S R vk 25 AR FR).
PR 2 oy B30 R 0 A R A LA A e, BT AT RE S
LER S O AE 22 5. N T i B A B, Judd e ARy
WS I & T —F BT ik, B A w2 R fk(pha-
nerozoic data assimilation, PhanDA). XFh ks & T TR
BB RIS L3, AT TR R AR i AU py i 25 48
A=, BAORUL, AR R B LRAE SRR S I A%,

3 3 AR [ A B A b [ 5 e RS RS DL 8 SR ik A T G 14
AP EH T 224 85 AE LIRGMS TR AL T 5. ®F5E fdiH]
{1 1 e A} SR 1 S U B TR (PhanSST) K J2E 1),
ZEAREAL T T ARk R TR S ARSI LT e
WA ) U B R (Had CMBL) ! 12 S RE RS B RS,
VPR R S R G0 2 IR A AH ELAE .

A AU A e R T VAL D s SR, 3 Je4.8542 4R )
HIFEIRSELE LI CCEB MU T HE, 12.9~1.17JT4RRT) FI36°C(H
L AR, 93.9~89.39 F JT AR (Ma)) Z M54k, BRI Ky
Se R T S SRR AR TSP ). HbERS A 22
BALFRIE Ry FE AR, BAE 20 ) 1 ) M BR Ab TR B IR S
(~32°C; 485 Ma), ifiJelLRE i Wi BEAITFIE A8 B e R
(~20°C; 445.21~443.07 Ma). X — PR T g 55 X B4 K
Pk . MEREARAR A SR R ) Rk AR A G, R &
AT BRI AR K Y, Rl R R 4R
T, B SRR R TR R (21°C) & T HoAt vk N A R, (L rp
[ e RN Y (S Y SR 5137 A O A LS & Nt A B
FEZE TARRARE, (RS IR 2T, Rk AR sl s
A PITRRAR. MO, T AL rIREE A TR M. Jed
2o H AR A /IR T I AE SR R 1(378.9~371.1 Ma)ik
SN R {H(2928°C), 33X 5 4EMIOHAT AR AT R K U 1=
P YIARDE; BESIRBETF RIS, JFRAE T AR R kA
YR K4, BBl B R g diE. 2 )5 R R
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Figure 1 (Color online) The evolution process of Earth’s surface temperature since 485 million years. The black solid line shows the median, and the
shading around it corresponds to the ensemble percentile. The top gray area shows the latitudinal variation of the ice extent. The vertical red dashed line
shows the time of mass extinctions, and the horizontal black dashed line shows the boundary between the greenhouse and icehouse climates and the

transition period. Revised from Ref. [8]
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