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i E XEATERXRFZALAENEMHRAEL, 2R FEETENFLR(STD), 5EL
ARGk AR BERFHATE RN, FIAEBEE I 2T EZE T ELE 1853—2017 5 (165 4F)
3—4 A FHEREAE, FRXHA. MRFFH L 3—4 A-FH &5 EAKXER KA (r=0.59,
n=60,P<0.01), 3—4 A FHEGAREL TN T ZMBEN 3B 2%, E8 T EB T E,
R, EEFIFRBESMEIN 25 K, RHAFEMHI 29 K, 7B FHR S H A
HEE RAFOHRSHNFMETEEG, ERFVFENEINARET N, B2 Mk it
H(1902—1917 4, 1953—2000 4 ) 4 /MR & B ] (1868—1892 4 1917—1937 4  1941—
1953 4£ 2001—2012 £ ), EEFH HH LW 2~7 .8~15.18~28 .75~96.100~ 125 4 J& H# &
CAFAE, ol 113 88 22 SFW A IR b Al Wt B e & — (& — R 8 = £ B3, X 2 B
WEATHERMEES FERFMERRE-ETEIN T GEE—FTHXER,

KEWR BN, RERML, HAFREE; REwE,; LEER

Reconstruction of the March—April average maximum air temperature over 165 years based
on Pinus tabuliformis tree-rings of Zhen’ an County, Shaanxi Province, China. HUA Ya-wei,
ZHANG Hong-juan, LIU Kang" ( College of Urban and Environmental Science, Northwest Univer-

sity/ Shaanxi Key Laboratory of Earth Surface System and Environmental Carrying Capacity, Xi’ an
710127, China).

Abstract; We used tree rings of Pinus tabuliformis sampled in the Muwang National Forest Park to
establish a standardized chronology (STD) and calculated the correlation coefficients between the
standardized chronology and climatic factors of Zhen’ an meteorological station. With linear regres-
sion analysis, we reconstructed the March—April mean maximum temperature of Zhen’ an over 165
years from 1853 to 2017. The highest correlation coefficient was observed between the standardized
chronology and the March—April mean maximum temperature (r=0.596, n=60, P<0.01). The
variance interpretation of the March—April mean maximum temperature reconstruction function was
33.2%, and the reconstruction function and results were credible and reliable. Warm years occurred
25 times and cold years occurred 29 times in the reconstruction sequence. The warm years were
more accompanied by flood events, while the cold years were accompanied by more drought events.
Temperature fluctuated obviously in the reconstruction sequence, with two cold periods (1902 -
1917 and 1953-2000) and four warm periods (1868—-1892, 1917-1937, 1941-1953 and 2001 -
2012). The obvious periodic variations of 2—7, 8—15, 18-28, 75-96, and 100-125 years were
found in the reconstruction sequence, in which the quasi-113, 88 and 22 years were the first,
second and third main periods, respectively. These variations might potentially be the fingerprints of
some climate change forces such as solar activity, monsoon and EI Nifio-Southern Oscillation

(ENSO) activity.

Key words: Pinus tabuliformis; climate change; tree ring-width; climate response; climate recon-

struction.
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Distribution of sampling sites ( I ) and meteorological
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Fig.2  Meteorological data from the Zhen’ an meteorological Fig.3  Correlation coefficients between the standardized chro-

station from 1958 to 2018.
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Table 1 Chronology statistics and the results of common interval analysis (1910-2017)

ERGITI HfH LX) S Bl
Chronology statistics item Value Common interval analysis Value
HERDPRIHEA S (R/08) 30/55 AFEX[H Common interval 1910-2017
Sampling cores in chronologies ( tree/ core) AP RES A6 2250 Mean correlation coefficient among all series  0.23
JPFIHE Time span 1853-2017 || #I[A]SF-3HHE %L Mean correlation coefficient between trees 0.22
TR Mean index 0.98 P T-HI A 5E R L Mean correlation coefficient within trees 0.52
FrifE2E Standard deviation 0.15 &M L Signal-to-noise ratio 10.43
- HHBURSE Mean sensitivity 0.23 BRI A, Expressed population signal 0.91
— Ky A AHE R AL First-order autocorrelation coefficient 0.50 55— TS BRI First principal component interpretation 0.26




384 [N NS SR O S ¢ 314
Br —K 0 E O IR B RN T T, 10 (1717
2 AN Ny L VAR Y R
=] C YA 5 XA I A B I iR T 17.17 ~
5 2f 19.63 °C I 4F iy 7 W IE 4R By o W3R 3 W] LLA
&g 191
EE 1B *2 ERAEMNFITHRI
E 17r Table 2 Statistical crossing-test characters of the equations
161 reconstructed
15
b S I B
13 P A T S T T T S T Statistics item Value
§§§§§§§§§§§§§§ HIK R R 0.54" "
- - 4 'fﬁ’Year‘_‘ Correlation coefficient
— B ZEA R AL 0.27"
4 3—4 F V5 iR i s 4] (K) SEdE (L) First—nrder correlation coefficient
Fig.4 Measured sequence (K) and reconstruction sequence DRI 0.69
Reduced error
(L) of the March—April mean maximum temperature. T BOF B8 718" "
Pl‘()du(fl mean mean
6—7 7.9 AATFHEHARERETHSE, AR EISEE 354/25-""
A o R ’ Original sequence signal test
{554 2 AR K 2 B 2 B A O, 5 54 3—4 R 314/28-" *

A BT ¥ 5 e AU B AH OC &R B R (r = 0.596,
n=60,P<0.01) , Ui B B 12 DX VAR AR [ AR 1Y
FE RGN T,

2.3 B 3—4 H OV AR A A 5

WEHL 3—4 H P i e E x4 is il —
JCLRAE BH A3 A5 2 [ U3 7 R2 (1), R4 i S2 i e
HI 5P IINT L E (FE4)

T.=8.216W.+10.326 (1)
K. TR | 3—4 A BT il WO AR
IbRAEIL AR R, EE TR (1) W EMBEES
33.2% , WHE 5 B R T 250 32.0% , F {H M 28.79,
FBE R B T 0.01 (1 2 E MK PR
VP R EA — TS B

D5 AR ARG P L4 5 ) R B A T, SR
B S5 i %ot o A R A R M R T S R AT A
5, RIS AR AR OC R BT AT S A
AR R 2 AT LA SE A S 81 Y
MR E (RIS K8 — B 22/ 51K |
FHOC R B RAT BPBCER A 3] 1 0.01 1Y i & 1K
- PR ZEGEISAE R T 0.3, d B E A 2 A b 1
TR, H R AR AT AR
2.4 U 3—4 H VSR i il T 5 SRR

I 5 AT LAE ALK 3—4 A iR
RS, 7 20 a2 R IR B B TR
T 5 A S5 e (B AN SR AR B 20 31 R 21,39 <C (2005
AE) FI 14,79 °C (1969 4F) , ZAEFE-MH (T,..) A
18.40 °C , W =5 F 5L A (4 -6 (18.15 C) , b
#2(o) N 1.23 C,

AT BRI/ KT T, +10(19.63 C) By

First-order signal test
* P<0.05; * * P<0.01.

R3 34 ATHRRREERFIFITHHE

Table 3  Statistical characteristics of the reconstructed
March—April mean maximum temperature sequence
TR REEH  RRE RRTH R
Serial Warmer  Reconstruction Colder Reconstruction
number year value (°C) year value (°C)
1 1854 20.17 1853 17.15
2 1859 20.70 1857 16.73
3 1860 21.27 1862 16.09
4 1871 20.27 1876 16.86
5 1881 19.78 1877 17.12
6 1882 19.68 1891 16.04
7 1887 21.05 1899 16.60
8 1888 19.85 1907 16.67
9 1902 19.89 1910 17.12
10 1903 20.05 1941 16.82
11 1929 20.70 1945 17.14
12 1930 20.55 1955 15.88
13 1931 19.99 1959 17.06
14 1932 19.84 1963 17.05
15 1933 20.11 1965 16.84
16 1946 20.38 1967 16.78
17 1947 20.09 1968 15.91
18 1954 19.67 1969 14.79
19 2004 20.70 1970 16.40
20 2005 21.39 1977 16.88
21 2006 20.79 1978 16.77
22 2008 20.21 1979 16.32
23 2009 20.01 1983 16.56
24 2013 20.49 1984 16.95
25 2016 21.20 1985 17.04
26 1986 16.92
27 1995 16.60
28 1996 17.06
29 1997 16.98
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Fig.5 Reconstructed March—April mean maximum temperature
sequence and 11-year moving average curve.

M FEH{H Reconstruction value; N 11 ¥ 8 FHI{H 11-year moving

average value.
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maximum temperature sequence.
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