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Tab.1 Phenodate records derived from historical dairies in Central China during 1862-1916
Ay Hi sk, Y K H it FORLR IR
1862 W e AR B AL 4J17H B HAE)
1864 00 e O EHREAL IS ] 3A25H B Hi)
1868 W BRIy ] 4H1H B HE)
1874 MR K EHREAL IS ] 4J17H (FpA i)
i ATvAe WY 3H23H GUBEE Hid)
1878 LR AL 3H25H Gu#ER HIE)
LRI PR AE 414 H GUuEE HId)
1882 W LawRy i 4J14H (FpA H)
1883 WL MBS AL 3A3H GEHER HiL)
1884 W LaRRN i 471H (EA Hit)
1888 1AL HPHAETE 4H18H GUuEE Had)
i [ aRa ERRBRAE . IHEARAE 3A22H (mZidHic)
1889 LI HPHR AL 4H24H GE%ER HiL)
1890 W HFHRAE 471H iz Hit)
1891 PRUNAR S BHRAE . 2AE IS ) 3H28H Mzt Hig)
1892 81 e AT EHEIAAE 3A19H (mZi e
1893 81 e AT B THkAE 3A24H (mZiHig)
1894 WAL AL 4H13H CBELENIE Hid)
iRl TSR AE 30 3H24H iz Hd)
1895 WAL AL 4H18H CBELENE B
il=aRliEpi EHbEAE 3A21H Mz Hg)
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WK MBI AE 3H13H CHZeE Hid)
1897 WAL IR PAS s ] 3A19H (B HIE)
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1902 ok b ESjillia 3A13H (Mg HIE)
1905 ) A R HPHAT 4J20H (g HAC)
1906 R b ZEREAE 3H13H QU ey = BTy
1907 T P A VR HPHAA 4711 H (G EZ RN
1908 T P AR EHbEEAL IS ] 3H24H (g H )
1909 WA Tk 4H3H (g H )
1910 R LAwRy i =y ] 4716 H itz H )
1911 A EHbEAL IS ] 3528 H iz HAg)
1912 R EREEAE 323H itz Hag)
1913 T e BRI 3H25H iz Ha)
1914 i EaRyibE A5 39H iz Hg)
1915 T e EkEAE 3[21H iz Hi)
1916 T EREEAE 452H CZRE )
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Tab. 2 The regression and its explained variance for reconstruction on annual temperature in Central China

N Fr FHACH oy o
I 1= ;4 SR 2 = H. 2 2
By VR FHZ 5 T B A A AR S HARAE R R,
Y=-0.055-0.046.X,-0.086.X,+0.122X:+0.106 X, Wi, THH . 664F: 1895-19104FFR 1903, 1904, 1907 0.72  0.66
—0.077X,(t+1)+0.148X:(£+1)-0.106.X; K AFHP, 1952-20064F K% 1997, 19984F4k
Y=-0.036-0.097.X,+0.134X,+0.071.X; Y. WEE 164E: 19074F, 1911-19164F, 1947-  0.67 0.62
+0.146X:(t+1)-0.095X, 19514, 1997-19984F, 2007-20084F
¥=-0.055-0.108X,+0.136.X5+0.149.X,~0.108.X, TH., W 24F: 1903, 19044F 0.70  0.63
(#+1)+0.222X5(t+1)-0.102X,~0.09 1.X;
¥=-0.033+0.160.X:+0.117X:-0.089.X:(1+1) % 304E: 1917 -19464F 0.65 061
+0.208X5(1+1)-0.098X6
Y=-0.049-0.033.X,-0.100X,+0.143X:+0.069.X; Y, SH. 84F: 18834F, 1888-18944F 0.65 0.60
+0.146X:(1+1) (EE
Y=-0.036-0.092X,+0.133X:+0.073 X+ Y. WS 14F. 18844F 0.65 0.59
0.164X5(¢+1)+0.060.X;(¢+1)
¥=-0.043-0.110X:+0.138X:+0.073.X, LH. WEE 34F: 1885-18874F 0.65 0.59
+0.142X:(1+1)
¥=-0.043-0.037.X,-0.112X,+0.174.X; Y. S H . 44F. 1862, 1868, 1874, 18784F 0.63 0.59
+0.174X(1+1) i
¥=-0.029-0.093X,+0.162.X:+0.190X:(++1) Wi WA 24F: 1864, 18824F 0.63 0.58
+0.060X7(t+1)
Y=-0.036-0.124X,+0.170X,+0.171.X5(+1) EH. W 244F: 1850-18814F4: 1860, 1862, 1864, 0.63  0.59
1868, 1871, 1874, 1876, 18784F4k
Y=-0.021+0.18 1.X:+0.207.X:(++1)+0.062.X; e 34F: 1860, 1871, 18764F 0.60 0.56

W VRS X-EEYME (1947 4Emr A BVE, KPR AMEFERE D, -WESH (BHYE4: 1860, 1864,
1871, 1876, 1882, 1884, 1907. 1911-1951. 1997. 1998. 2007. 20084E), Xo-Lh BANGHAEDS, Xo- R OIILEE LAN
AR (BUEAE: 1850-18824F), Xo-FDRITINMMER, Xo-FRW S RBMER (BYE: 1850-18944F), Xo-4 Ik EIH%
AR, R (1) FoRE24E; RS WA MR 26 R RS B (W) My 2R
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Mann-Kendall 2828 K 562200 {5 7 . AR S 7E 1860s Hij Jm i P W & TR, {HE 1870s 2
N — EFrE B FRa i s, B2 1990s w0 S B T 2840k s, Hob 5848 & BAE
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PEFNEIIF A AE I 5%, DU RS 4 M BB AERE S HBOR 5 4G T8 BEAE R
Pk LIZRINA) 1951-2007 AE4E HR AN 1 X (R AF S I S MRS HERR S, SR A nlH )7
%, G5EZE—HIBRIEEAIEA )y 22 E AR, FE T 1850-2008 A AL H L X AR Y SR TS
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1920s LART EJA A 12~144F, 1940s LU W 18~204F S 35 4F . 1990 4F L5 A it
XARAGE TR, (A5 H 5 AR BB TR AR PRI K. 5 1990s-2000s A
o, AErpHiIX 1920s A 2 19408 HOI IR BR I BOS B RFLE T 204F, (HHOEBRRREAN D
FHET 1990s-2000s,
4.2 itig

AR SCHE AR IV E M T AR . 35 H R A 3 RS A A R
1M H -5 EAR SR E LS RA L, A SCEELS R 2 s COhRgEARER
B 7 26 i R e e (IR 18 60% , TN 19 7 25 Al Ao it B (IR ik 56% ) LA 3 B 4t v, HL
TR BN (A 93% AU AR ASH %E X [RI7E 0.5°C 2 N ), (H X — 25 FAIfr /e —
ERRBE AT E M b TS . 5 H SRR IC IS, RS
HAEEESEFFINT, JA 78RN A TR . T H ARG 338008 miHA AR
By AR PP Be w48 (3 194F) 80T H bde (i 294F) PiZyerlaliim 4 (3133
AE) WORIE A, MOX AR E A R SR AR L B T 22 R B A AR FE 3 28 k) i
P AF Ay B AR — L, i L0 S A7 {7y T 245 S 0 AN a2 IX ] R — 26 g A SR
P TR T AT, PRI RS TR 32 5 2R K R B i s 2§ SUIRIE SR b 115 Bk
MR ] e 2 5 20 2 AR AL 25 150 AR A0 B AR MR $A . Rl T T S Sk
PP . 5 H SR, FERBEA . FRREAL, WRTOR R R 0] LIS
WX —HIX . ERREAl, (R Te: SRk I R ARk, IR A SC Y B 4
TS DR SR W 2 2 o ERAE T, MARTER KR ZE . A0 1998 41 i< il H A (i
S EAR UL, R PR AR R R R B R s, A TR R Y R Y
L H WA TP LU R, R R (5 7%) A2, AL mA TS
JIT ) 7R X — 11 X 1850 4 {8 B AR A S ACERAE .
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Spring phenodate records derived from historical documents
and reconstruction on temperature change
in Central China during 1850-2008

ZHENG Jingyun', LIU Yang"’, GE Quansheng', HAO Zhixin'
(1. Key Laboratory of Land Surface Pattern and Simulation, Institute of Geographic Sciences and
Natural Resources Research, CAS, Beijing 100101, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To reconstruct the series of annual temperature in Central China from 1850 to 2008,
we have applied the following data, including the phenodate data series of plants in spring
derived from historical records, the data related to snowfall days in 4 sites of Hunan province
derived from Yu-Xue-Fen-Cun in the archives of the Qing Dynasty, data from five tree-ring
width chronologies. In the reconstruction, the instrumental observation data of annual
temperature anomaly for the whole region was adopted as the calibrated series, and the
stepwise regression was used for calibration with leave- one- out validation, together with
variance matching. The results show that: (1) In Central China, temperature fluctuated at inter-
annual and decadal scales since 1850, but increased rapidly after 1990, which exceeded the
inter-annual and decadal variability before. Although the warm interval lasted 20 years from the
mid-1920s to the mid-1940s, its warmth could not match with that of the 1990s-2000s. The
coldest decades are the 1860s, 1890s and 1950s, while 1893 witnessed the lowest temperature.
(2) There were decadal cycles of 10-20 years and 35 years in temperature variation in Central
China, which contained a cycle of 12-14 years before the 1920s and cycles of 18-20 years and
35-years after the 1940s.

Keywords: phenodate in spring; proxy data; reconstruction on temperature change; Central
China; 1850-2008



