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Abstract

As an important water conservation area and the main place for carbon cycle, forest is one of the
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important natural resources for human survival, and has a high sensitivity to global climate change.
Since the second half of the last century, the phenomenon mainly characterized by global warming
has changed the response relationship of tree growth to climate change. The discovery of the diver-
gence phenomenon challenges traditional tree-ring reconstruction methods and results, and affects
the global carbon cycle and carbon stock estimation research. In this paper, the cypress trees in the
Jinzhong area of Shanxi are taken as samples, and the method of tree-ring ecology is used to study
the correlation between tree-ring growth characteristics, tree-ring growth and main climatic fac-
tors. How tree growth responds to climate change and its causes are explored in depth. The results
showed that the stability of the relationship between tree rings and climate became worse in 1995,
when the temperature began to rise significantly. There is a significant negative correlation be-
tween the cypress tree ring width and the average temperature in May and June of that year, and a
significant positive correlation with the precipitation in the spring of that year, and the two corre-
lations have been strengthened since 1995, indicating that the climate is warming. The resulting
“drought stress” in spring had a big impact on tree growth. During the period from 1995 to 2012,
the correlation between wheel width and relative humidity in April changed from negative to posi-
tive, and the negative correlation with the average air pressure in January increased. Negative cor-
relation increases.
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Figure 1. Technical roadmap
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Figure 2. SSS (Subsample Signal Strength)
B 2. SSS (FHAESEE)
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Figure 3. Annual average temperature change in Shanxi Province from 1955 to 2012
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Figure 4. Precipitation statistics in Shanxi Province from 1955 to 2012
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AT URE SR ARAE K — € IR . 5340, 6 NS 1 b (snn) 78 7.5~26.744 Z ], T B4
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Table 1. Statistical values of chronological table for periods from 1893 to 2012
1. 1893~2012 X BB EFRFIHE

start.year mid.year end.year n.cores n.trees n n.tot n.wt n.bt rbar.tot rbar.wt rbar.bt c.eff rbar.eff eps snr

1 1838 1862 1887 22 22 11.02 21 0 21 0.405 NA 0.405 1 0.405 0.882 75

2 1863 1887 1912 24 24 20.32 231 0 231 0.489 NA 0.489 1 0.489  0.951 19.445
3 1888 1912 1937 25 25 2424 276 0 276 0.522 NA 0.522 1 0.522  0.964 26.429
4 1913 1937 1962 25 25 25 300 0 300 0.517 NA 0.517 1 0.517 0.964 26.744
5 1938 1962 1987 25 25 25 300 0 300 0416 NA 0.416 1 0.416 0947 17.825
6 1963 1987 2012 25 25 242 300 O 300 0418 NA 0.418 1 0.418 0.946 17.407
7 1893 1952 2012 25 25 24467 300 0 300 049 NA 0.49 1 049 0959 2347

3.1.2. FRFHE

T R X RS AT I, T T A SGIE, IR T 25 SReEE AT FR AR b R A
T v BRARREAS () 3 7 B AR RSP 2 5 8K BE 0 30l R 1827~2012 1 144.64 4F, 4 28 NS FEEE (W35 2).
Gt R BRI 3), SRR SR SIAE NN 0.62, KT 0.5, XIEBIAEX —HREX R, SR ER
G EARL A IR m 0 — 8k . SRR M (eps) (BN 0.959, i T AT #3246 0.85, {HMELb N 23.47, iR
BAREWGE, HEEFEENRETR, &R T RsERsmE.

Table 2. Statistics of missing annual rings years

2. BRRFRFEN R

RIGHK BRERER
DWL02 1981

DWL03 1902, 1905. 1906. 1907, 1908
DWLO06 1975

DWLI13 1905. 1931

DWLI14 1942

DWLI6 1905. 1975, 2005
DWLI8 1894, 1942

DWLI9 1902, 1905, 1942, 1975, 1993
DWL20 1942, 1943

DWL22 1993

DWL23 1900. 1905. 1906. 1908
DWL24 1902
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Table 3. Statistical results of annual ring sequences

3. FRFIGIUTER

Gt e
Number of dated series 25
Number of measurements 3616
Avg series length 144.64
Range 186
Span 1827~2012
Mean (Std dev) series intercorrelation 0.6244947 (0.0724864)
Mean (Std dev) AR1 0.6984 (0.06819763)

T o s [X R RS R B bR v 4E 2 (STD) L BE A B (sample depth) 2 B A& 5). BRI, 5 rb o X kA
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Figure 5. Standard annual tree-ring width chronology and corresponding sample sizes for the Jinzhong region
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DU, RIS L BN A 2RI IR CRBA RS, M5 49N H RS EFHEKGR, A
XFPEAATEARBIINGE, FRAR] T —ANEE B WP < 0.05). FEFRFEECR H s SB[/ A 5C 5 L
7, FCAHSGHVE FBLRILAE : MRS 58 5 A A )\ s i BUOE L, TS 4
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Figure 7. Correlation between annual ring index and monthly maximum temperature
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Figure 8. Correlation between annual ring index and monthly mean temperature
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3.2.3. WREES AMEKEFFHEENEXES R

E 9 N AL bR AE R 5 H BEK S (Pre) ARG TT /0 b, Z BRI Z XA WA AR50 58 FE F
HEES E—4 12 HULCYFEEFZRFKE AR, £ 1955~1995 B BN S5 E—F R B KIEAES,
BIEfE—R B, 3% S FOKE T RAHCHEBARAE T BESE, 5 SFEEKERKEEE FHEX,
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TR AR A HR HS ST A R (R A SSHE ST /b LI 10, BB AT e P35k X e A
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Figure 10. Correlation between annual ring index and monthly mean humidity
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Figure 11. Correlation between annual ring index and monthly mean atmospheric pressure
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Figure 12. Correlation between annual ring index and monthly sunshine duration hours
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