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A tree-ring record of 1920's—1940’s droughts and mechanism analyses in Henan
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Abstract: We found that the tree rings have higher mean sensitivity ( MS) via comparisons among tree-ring width
chronologies of Pinus bungeana in different age-class from Shennong Mountains in Henan Province. The MS is standard
deviation (SD) particularly high for the older trees. While the signal-to-noise ratio (SNR) and expressed population signal
(EPS) for the young trees are higher than these of the older age-class trees. The SNR and EPS of the entire age-class is
higher than individual age-class. We investigated the climate-growth responses for chronologies at different age-classes. It is
revealed that there are some different responses to temperature and limiting influence to the younger age-class and the older
age-class trees are more than the middle age-class trees (especially in current May). The tree-ring chronology explained
53.7% and 48.3% of the instrumental variances of the mean temperature and precipitation in current May and previous
September. This indicates that the correlation with temperature and precipitation of current May and previous September is
the main limiting factor of growth of trees.

The higher correlation between chronology and PDSI from previous November to current October than that to each
month PDSI indicates that the correlation with temperature and precipitation during a year is stronger than that of individual

month. The result of PDSI reconstructed from 1805 to 2005a of all Pinus bungeana shows there lies a serious drought period
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from 1820’s to 1840’s. Significant multidecadal spectral peaks of 2.3—5.1a,36.6a and 78.7a were identified ,and 2.7a, 2.
8a and 78.7a were most significant with 0.01 level. The periodic variation of dry and wet may potentially be the fingerprints

of some climate change forcings such as solar activity, summer monsoon and ENSO activity.

Key Words: Shennong Mountains; Pinus bungeana Zucc; tree ring-width; PDSI; reconstruction
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Fig.2 Ring-width chronology and 11-year moving average and the number of samplings for Pinus bungeana at Shennong Mountain and

EPS, and rBar based on a window length of 50 year with a 25 year overlap
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Table 1 Characteristics of ring-width STD chronology for different age—class Pinus bungeana at Shennongshan Mountain
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EA ] il 4l
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0.820 0.915 0.897
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Fig.3 Monthly variations of mean air temperature (line with
squares) and precipitation (bars) at the Qinyang Meteorological
Station from 1971 to 2010
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Fig.4 Monthly variations of correlation coefficients between the standard chronology in different age-class trees and air temperature
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PDSI, WFSAER 57 —4F 11 A 2= 44E 10 A PDSI
R DG S22 S R A G G = TR A s R A
Fe AR Z T —4F 11 7 % 254F 10 A fKIA A&
e B 48 1 45 A KRR &, 434 PDST J2 A AE
A BRI PR, (F M i B et R R i B i
T 44 5 HMFT—4F 9 AR kK
IR A R M 255 24 4F 5 H MIRT—4E 9 A
LG o ANFIAE % 4L A% 50 98 B2 48 45 PDSI Z 1]
(AR A — 2 1 22 5, JU R P i A1 4 H #3R 90
A Y S S AE G IS T —4F 11 =44 10 A
PDSI - H 4 AH R 2 8 25 7K S, H b il 4 A (.
e (0.62) , HIHBZHAHCAEIR Z (0.55) , & W4 2H F AR
(0.46) 3 i SR J2 AN [R) 4F i B 1) A 40 74 B FH 75 22
ARG R, KSR GT , K AR Al il 2
PEARAEA AR b A 1 & B 1 A B S B T, B
AR K 2 N SR SR, LA IEH
SR T LA R BT 5 i S R B A L AR R R
I N R 28 B [ R B A A 50 s 55, B
AL RIS | S A0 /E R i, KA HL o i, 6
HHCR TR KR, B BRI B i
PALIARFPIERIE 5 b & B0 1 B A R B 3 K S AR
SE R s g AKRh BE TR AR A — A BB T 0
(7.5—10cm 244 ) , 1Ml J5 AR 8] 56 S AH X5, B
sk T AR K I 4l e B 5 K B AH O T RE
DRI A A (1] 3 4 ) 7 A6 T B ATG, PR LG S 08 R A KR T
AR

M8 & 2 19 205a B9 PDSI JF 41 % K}, PDSI <
3.0 M s T S AR A 1811, 1842, 1847, 1900 Al
1929 45 11a M S IT 2 B oR 1Y 20 42 20 4E0 2
40 4EAC ) PDSI /N T - 1.5 CIE# 1B 1 &4 T
-1.0+0.5 Z[a]) kb F B B+ S, 5 2R IR
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UL IX 3k 2 300a FEIK AR LA SE L & 1916—
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AR AR REJUAE (1920 4F) , B A B
FRRT AR /D, T0 AR 052 R BT AR R BT 2 L, LA &
MR WURL TG , A RO BRI B AR < RE
TEAE (1928 4F) B BFE KRS TR AR, B R4k
5 W, BORAS BRL” 5 R NAE (1929 48,
B 2 K BB AR, Z R AR YLSEH LR,
TR, YERE < R T A (1936 4F) T4
FERE, AA R BB 47D, BORM, IR 4K #
KRAFIHH R, KNG W K4, LUK — NBE,
ZREIRT6 71942 4F A KR, HEAW, B
AR, 0 3 08, R B A A, TR 2 P, A 4% 5]
1943 45 KR, 2RO 4, S i, Rk b T B,
AR A =T AN, T2/ OuR Tk #kat
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AT T 78.7a 1 i 2 fE R B (GRS 0.01 19
WERE) , AT S AR W 2 KA T 80a o JE WA
P A 36.6a [ HE A5 OK BHIE SR
Bruckner JE " 42307, 5 4K W2 2 K 40a i JE 3 AT
REWA —E 2 R IR AE 2.3—5. 1a JE B 10 B 35 e
JEI, AT RERT ENSO (R AE (b — 2 R 0, LA
FIRIESE [ERESE 7R T ENSO % v [ b B R Y 52 ma AL
H07 R e L TR A AR A AT BE S R BH
13 Z=XURT ENSO BB LA E—E I R,

5 #ig

AT VAAS [R) 6 G o S 00F 5% S S i, 175 248 M B
FEARA 1L R WA R 48 B 3 X 2 s DX R ) i)
N, FE AN X A R AR A

(1) AHIFGE B AN [ AF 5 4 R 8 5 188 4T 2 Mk
PRI R, WA R G, (L P i {5 8
K o SIIB A A AR 32 R B A BRI AR T A0, v o 4
FIE AR T 2 7K 22 1) e 3 AR &, 55 PDSI A AH G 3%
HIK PR A B KT H 4l A .

(2) BFRE XA AR R 5 2 4E 5 H FIRT—4F 9 H
AL B R 7K i 2 ST (R R AR KB AU AT B | Oy 22
fifp R tE R 53.7% , VHHE 5 R 48.3% , #FiE it 99.9% 1Y
ERL

(3) R H BT X A AR %8 58 B2 s 1 4F 3R 8 22 1Y)
1805—2005 4ERFEEf PDSI 41 B & ™ B 1920—
1945 AR ACRIF 5 X ™ 8 1+ 5005 2 615 o0 A
FEM R Ll X AEAE 2.3—5.1a,36.6a Fl1 78.7a Y
HEFA , Horp 2.7 2.8 78.7a E AW i 2, WM A
Lyt X0 A9 A2 A 5 K BH S 3l 22 XU ENSO 19748
LRI BEAAAE—E I KR
Big ;AR VE TR U SR A0 LU XU DX BN R T
YEL TR B, =22 M R 2 s e 1 6 0 5 R 45 7 35
Wy R K2 PR FLA 22 Be 1 22 1 sk AR A AR e
Z 5 RFEMSLEE TAE, R s,
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