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The drought events recorded in tree ring width in Helan Mt. over past 100 years
ZHANG Yong-Xiang', GOU Xiao-Hua'*, HU Wen-Dong®*, PENG Jian-Feng', LIU Pu-Xing"* 1. Center

Jfor Arid Environment and Paleoclimate Research, Key Laboratory of Western China’s Environment Systems MOE. , Lanzhou University, Lanzhou
730000, China; 2. Ningxia Key Laboratory of Preventing and Reducing Meteorological Disaster, Yinchuan 750002, China; 3. Ningxia
Meteorological Observatory, Yinchuan 750002, Chinas; 4. College of Geography &. Environment Science, Northwest Normal University, Lanzhou
730070,China). Acta Ecologica Sinica,2005,25(8) :2121~2126.

Abstract: Tree ring cores of spruce (Picea crassifolia) were taken from Helan Mt, which is the boundary of the monsoon areas
and westerly, and also the margin of the arid and semi-arid China with a climate that is transitional between temperate
monsoon and continental and mountain, were used to construct a 93 year width chronology. All statistic characters indicate the
chronology is stable and must record some certain environmental factors. It should be one of the important proxies to study this
sensitive region of margin arid and semi-arid. In order to understand what had happened at there during past hundred years,
the follow analyses were undertaken.

The correlation analysis of chronology and meteorological records shows that there are good relations between the tree ring
width and precipitation, especially the total precipitation of May, June and July. The positive relationship (0.522", over the
95% confidence lever) means that if there are good precipitation during this period trees will form wide rings, vice versa. The
traditional explanation from the ecology considers that this period (May-July) is the important time for trees to form a new

ring, meanwhile precipitation of study area is the key control factor of the growth of most vegetation in the study area. Good
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rainfall situation in this time is convenient to form a wide ring. vice versa. There are two low growth periods in tree ring record
during past 93 year. After comparing the weather data quoted from weather stations and proxy data, the finding is that the low
growth periods always have a combination of high temperature and low precipitation during the drought period. This situation
will be a key control factor which due to the low growth period of trees. It will provide an important way to understand the
drought events in history.

Key words :tree ring width record; Helan Mt. ; drought event; low growth
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/ L ] Table 1 The statistics of the width chronology of Nansi
[ ¥ 1 Kind
- & L R of chronology =~ Mean Median M. S. S.D. a.c.
O
STD 0.9525 0.9566 0.2514 0.2933 0.4973
1 RES 0.9861 1.0007 0.2978 0.2464 —0.0373

Fig. 1 Map of sample site
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Table 2 Results of common interval analysis
) . R1 R2 R3 SNR EPS PC1(%)
Kind of chronology Common interval %
STD 1952~1997 0.571 0. 564 0.779 22.009 0. 957 60. 00
RES 1952~1997 0.610 0. 604 0.794 25. 887 0.963 63. 45
R1: Statistics of mean correlations among all radii; R2: Mean correlations between
trees; R3: 2 Mean correlations within trees; SNR

Radii vs mean; PC1:
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Table 3 The information of three weather stations E TS ;
2
) ) ) Z 1.0
Stations La(t;\t]t;de Lon(gét)ude Ele(\:lt)lon Years g o
YVinchuan 2829 10613 11114 19512002 ® 9001910 1920 1930 19:3;}932319(,—0 1970 1980 1990 2000
Helan Mt. 38°46' 105°54" 2900 1961~1990 , _
4 5a
Bayanhaote 5870 105740 16t 195372001 Fig. 4 Record of tree ring width and smoothing curve by five years
4 2r i f XA Helan Mt A
Table 4 The correlation coefficient matrix between monthly (s : :
precipitation and tree-ring chronology alL ; :l
Precipitation STD RES ARS i :[
Spring 0.326" 0.341* 0. 257 i :
Summer 0.290 0.408" 0. 309 i
Autumn 0. 024 —0.029 —0.011 ;
Winter —0.043 —0.125 —0.006 & i
P3~6 0.357* 0.450" 0.341* a! I
Pi~6 0.330°  0.437° 0.325° e
P5~7 0. 309 0.522* 0.328" g
P4~9 0.330°  0.446° 0.312 g
All year 0.347" 0.391* 0.329* g
* 95% s STD.RES, g
ARS 3 3 3
~5 6~8 s 9~11 s
12~2 ,P5~7 5~7 ,P3~6 3~6
s, P4~6 4~6 ,P4~9 4~9
Means the value is significant in significance test with 95% Percentile
Range; STD.RES, ARS are the width chronologies of Nansi; spring 0 A A T
means the precipitations of March, Apr. and May; summer means 1850186;87?830189(1]90(:9"1)920193(:94;932960197(:98(:992000
the precipitations of Jun., Jul. and August; autumn means the L4 Year
precipitations of Sep., Oct. and Nov.; winter means the
precipitations of Dec, Jan. and Feb. ; P5~7 means the precipitations 5
from May to Jul. P3~6 means the precipitations from March to Jun. ; Fig. 5 Comparing with the drought incident of North China
P4~ 6 means the precipitations of Apr. to Jun.; P4~ 9 means the A S5a ;B.C.D,E,F.G 161 A is the

precipitations from Apr. to Sep. ;all year means precipitation of a year
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