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Climatic responses of radial growth of Pinus sylvestris var. mongolica in the core area of
Hulunbeier Sandy Land
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Abstract: Background, aim, and scope Pinus sylvestris var. mongolica is the main tree species of the Three-
North Shelterbelt Project in China. The relationships between tree rings and climatic factors are helpful to serve
the construction of regional ecological civilization. Materials and methods Through the study of the tree-ring

samples in the core area of the Pinus sylvestris var. mongolica protected area in the Hulunbeier Sandy Land,
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the characteristics of the growth-climate response of the tree species in the forest were revealed. Results The
residual chronology had better capability of reflecting climatic signal than the standard chronology did.
Discussion Moisture was the main limiting factor for the radial growth of pines in the core area. The residual
chronology was significantly correlated with the total precipitation from August of previous year to July of
current year (0.512, p<0.01). In the past 81 years, the extreme wet and the dry events appeared 15 years
and 11 years, respectively. The chronology of the pines in the core area had a significant 2—38 year periodic
signal, and the spatial correlation showed that the residual chronology showed a certain representation of
regional hydrological climate change. Conclusions Pinus sylvestris var. mongolica had potential capability for
hydrological study on regional scales. Recommendations and perspectives The climatic and environmental

factors of tree growth in the core area were identified, which could improve the adaptive capacity of global

change and its adversely affect.

Key words: growth-climatic response; Pinus sylvestris var. mongolica; Hulunbeier Sandy Land
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( Konisky et al, 2016; Stott, 2016 ) . 7K1F ¥
SR B RIS AR5 A BRI (15 SR DDA OG , it /K
SO A e e 32 B0k DG (Milly et al,
2005; Maxwell et al, 2017 ) . [KI/KSCRAEE R
8 A8 AR A S LR 1 BIF 5 A I [) R BE Y R 5T
FEILT, MRV HER AR DTS I
S A ERASA EEAR, R R T R T
S0 LR 2SN 585 M DK SR g v R AR T AR
(Liuetal, 2010; Devinenietal, 2013; Chenetal,
2016; Stagge et al, 2018; Zhang et al, 2018 ) .
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BE HUIF A& D1 IR Vb Hb b 3 10 ¥ 7 2R R4 U
(49°13'N, 119°45'E, ¥4k 610 m ) FIEGHRAGI /K
WA Gl (47°10N, 119°57'E, Wk 1027 m) P
ity B P BEAE R s A R X A0 X B A A 2
Righr, BFBCR 1953—2012 4, iR R IR,
AEEERREE —2°C, AERE/K AR 398.8 mm, fi?
HIREE 256 CHBTE 1 A, B RIE 18.4CH
MAETH . BEMBREW, RIWERSGRAED
B I R R AR 2 55 ™ (Chittp://ede.
nmic.cn ) FRHL, 23 [ AH A8 >k U5 F Climate
Research Unit & A7 fiY) CRU TS 4.01 (0.5°x0.5°) ¥
28%& 5 H{EE RS (Harris et al, 2014) .
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PO X P e A8 B B E R R
e E AR R 0.512 (p<0.01) HBITEZE(EER
5 AR 8 H 2 M4FE 7 A MAFERK Bzl 0
DX il A AR A A8 o) A A P A i 7 A 2 s
LAY B S DR R A K B T2 R A
TR WA R AL A KOG R TR TR
[l b7 R EB 3 32 7K 43 i 38 1l DX (R 4 4 A 2 0 5
A FIESE (Lietal, 2006; Caietal, 2015) .

#1 ZEFERGARFTHOK ., FHRE., BailEX
AR BE O AH OGS R
Tab.1 Correlations between the residual chronology and
climatic factors including precipitation, mean temperature,
maximum temperature and relative humidity

SRR mmii g AXHEEE
Mean Maximum Relative
temperature temperature humidity

Ay [k

Month  Precipitation

P7 —0.052 0.186 0.210 —0.200
P8 0.317* 0.132 0.046 —0.008
P9 0.148 —0.008 —0.145 0.134
P10 0.190 0.116 0.015 0.178
P11 0.069 0.140 0.132 —0.095
P12 —0.008 0.098 0.100 0.035
Cl —0.012 —-0.011 —0.040 0.093
€2 —0.075 0.129 0.083 0.190
C3 —0.065 0.094 0.100 0.042
C4 —0.001 0.080 0.057 0.145
Cs 0.239 0.016 —0.075 0.260*
Coé 0.173 —0.095 —0.196 0.297*
C7 0.263* 0.033 —0.080 0.347**
C8 0.053 0.049 0.051 0.095
C9 0.067 0.000 —0.043 0.205
C57 0.352%** —0.027 —0.184 0.413%*
P8C7 0.512%* 0.137 0.043 0.263*

* IR p<0.05; ** IR p<0.01; C F7mY44E; P F£RAT—4E,
* indicates at the significance level p<0.05; ** indicates at the

significance level p<0.01; C means current year; P means previous year.
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Fig.1 Comparison of residual chronology and precipitation from August of previous year to July of current year (1953 —2012)
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Tab.2 Extreme wetness and dryness year obtained from
tree-ring index

EIEOR T R MR AT e TRURE gy BRTEE
Mean—2SD. 1987 4EFl 1950 4F [ T 5L4F i 5 IE46 Year year Year year
DLD Ml 3R 1 DX A R K R AR T 4R Ay — 3 1948 1.159 1950 0.868
(Liu et al, 2009) , AHMRURYEE R AERTHIR K SC 1952 1.108 1961 0.863
SAEEHEPAFIESS (Liu et al, 2015) o 3404 1962 1.176 1965 0.820
ZER R, %{Eﬁg%ﬁz/ﬁ\_ﬁ 3.31—3.40 4F (p<0.05 ) 1971 1.164 1968 0.817
4E . 4.34—4.49 4F (p<0.05) . 4.88—5.05 4F 1973 1.097 1972 s
(p<0.05) . 6.57—9.314F (p<0.1) % 2.35—2.50 e L0 L iy
fE (p<0.1) WM (F2) , UL K 1980 1094 o7 0.841
o . N P 1985 1.137 1986 0.772"
REA A K 32 3 KRBE W S SK B () AT RESZ MR, LG
ﬁ[l ENSO {Eﬁij], y_ g @E@Iﬁﬂ;ﬁ{%v?{gﬁfﬁ'zfg 1991 1.130 1987 0.614"
e R . 1998 1.156 1994 0.778
R T B R AR M X K SO AR AL R 2005 137 2007 T
F 2R R ST 10 K e DX IR A R B BB R AR A 5008 e
SO AT B 1 A LA £ 300 9 R 9 45 78 0 AT ol oa
(Liu et al, 2015) . ZS[AIAHR ARG R IR : 2 2014 1.121
{HAF R 51 CRU A% i WK SR 5508 1 3% IEAHE, 2015 1.138
I H A B0 S X Sk A7 T P4 DR U b s PR " %s <2sD.
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* indicates the value is smaller than 2 standard deviations.
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