224 Chinese Journal of Ecology 2017,36( 11) ;:3273-3280 DOI; 10.13292/j.1000-4890.201711.005

RHEE-SUR“ 7 R B AL R R R

w=¥IwmS TARE EFET W OA X @& AEW A A RART

(P EHF
HF AR,

CARASLE SR ELTRT(AMER AL, M 110016; > F BAF A%, LT 100049; *k &L
KOLADTREANSHBRKESELERT, SHHEGT 133613)

i E <R A" (divergence problem) & 7 H I T 20 # 4 90 FRK, WAFR¥H %
T 5L 37 A oy B WL AR R B, R IR KR 1 A K IR R M PR, B R A S ALk
A M R R, X — i%ﬁ%?ﬁ%@ﬁ?%imﬁﬁﬁ%ﬁﬁ——%@f
I SpxETEREHMMBELENHFERE THE, Bal,BEAMXT 2REA
R R E AL L F A S F b, KU T STk oy« 45 7] A ”Kéﬁ’iﬁhu\ﬁ&é’i
AP R IR B B F, BB oA T AR T R T AR Tl R IR H uﬁﬂl\ﬂm“/\%l‘ﬂ R T
AN, EREA “pREAR"TEFREKETGSE GEIHKE M Ak)iEEE
kB, T ERERE TRER T B L2 K% Fﬁi(iu‘%% MR ) 2O A
BEMAREENRRX AT (I TEFEKRKRRIRERM), 28T HAN A HEER
MR HEKER, REERM X T2 RFEA"HRINHWBRALEE. KR CO, KE
BN AKRTE SR % AL 3 B B T e Wy IR FT AR R R BRI

R@iE ER, HRFEE; B ETF; BERNLE,; FERR

A review of formation mechanism on the ‘divergence problem’ of tree growth-climate re-
lationship. GAI Xue-rui"?, YU Da-pao', WANG Shou-le'*, JIA Xiang’, WU Jian"*, ZHOU
Wang-ming' , ZHOU-Li', DAI Li-min'* ('Key Laboratory of Forest Ecology and Management
Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China; > University
of Chinese Academy of Sciences, Beijing 100049, China; *Changbai Mountain Academy of Sci-
ences, Associated Key Laboratory of Biological Resources and Biological Diversity in Changbai
Mountains, Erdaobaihe 133613, Jilin, China).

Abstract: The “divergence problem” of tree radial growth-climate relationship arose in the
1990s. Initially, tree-ring researchers found the phenomenon that the temperature sensitivity of
tree’ s radial growth decreased at Alaska’s alpine timberline. Then, similar reports appeared in
many regions of the mid- and high latitudes in the northern hemisphere. This discovery raises a
challenge to the established basic hypothesis in dendrochronology—* uniformity principle” of rela-
tionship of radial growth-climate, and to the scientificity of data derived from ring index based on
the hypothesis. Despite extensive research published, there are lots of arguments about the causes
and mechanisms of the formation of “divergence problem”. To clarify the formation mechanism of
“divergence problem” , this review sorted the related research in the literature into location, tree
species, driving factors and analyzed the misjudgment induced by research methods. The results
showed that the tree species involved in “divergence problem” are growing mainly in the regions
of mid-high latitude and high altitude, and sensitive to moisture and temperature. The climate
warming and drying in these regions resulted in soil water deficit ( exceeding the water threshold )
or temperature-induced physiological changes of trees ( exceeding the temperature threshold of
normal growth or dormancy). Consequently, climate sensitivity or tree growth decreased. There
are some other explanations for the formation mechanism, including the change of atmospheric
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CO, concentration, the influence of anthropogenic activities ; however, the threshold hypothesis is

the most possible explanation for the formation mechanism of “divergence problem”.

Key words: tree ring; divergence problem; driving factors; formation mechanism; threshold hy-

pothesis.
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Fig.1 Results of Kalman filter analysis composite ( Source:
Jacoby et al. , 1995)
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