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Fig.1 Climate forctors in Kangding area, Sichuan Province (1952—1992)
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Tab.1 Tree ring parameters from image analysis

EESH KESH

ENSW | FRAE EHNER BMEE | BAKE BOKE KEL KEZX FREKE SHKE BHKE
TRW ERW LRW | MAX MIN RDF  ADF MTG MTE  MTL

. KEL=B/NKE/BXKE, REZ=BXKE-B/PMKE
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2.1 HFEHESE
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FEERREERNN EHTEREEN R, 4 COFECHA BFEMFH#THXRR™,
ZHFEXRBPFIBAEEHRYFT, SFERFEREER, BFHER 11 8% 20 MEE
BRI R, RBRERSTHESSRITERHKEME . R 1950—1992 £ 5K
BB,
2.2 SERENIEXIT

HBEHFARHTEAINEREEFNENER, RE 2. H¥, ID. IHEXFH (K80
FERRENHBHFEREEFTD ;; Mean X FHEMSH;S.D. JTHRMEE;M.S. H
FHBRE; 11 AHERMES BRI RREG r2 ARFEERRGFHHELRYG 13
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Tab. 2 Statistics of tree ring parameters

ID. Mean S.D. M.S. a. c. rl r2 r3 4 SNR EPS PC1 (%)

K80 0. 94 0.282 0.177 0. 621 0. 493 0. 315 0. 300 0.619 4.714 0. 825 36.76
TRW 0.92 0. 280 0.171 0. 657 0.514 0. 339 0. 323 0.672 5.237 0. 840 38. 96
ERW 0. 69 0.190 0.178 0.583 0.531 0. 345 0. 328 0. 680 5. 365 0. 843 39. 08
LRW 0.23 0.115 0. 336 0. 460 0.543  0.342 0. 332 0.563 5.455 0. 845 38. 66
MAX 1.76 0. 086 0. 044 0.258 0.117 0.011 0. 008 0. 068 0.093 0. 085 18. 55
MIN 0. 62 0.142 0.200  0.453 0. 245 0.101 0. 098 0.164 1.191 0. 544 31. 46
RDF 3.50 0. 803 0. 201 0.432 0. 235 0. 099 0. 093 0.211 1.127 0.530 30.56
ADF 1.13 0. 146 0.115 0.337 0.191 0.089  0.082 0. 243 0. 979 0. 495 26. 82
MTG 1. 42 0.105 0.070 0. 261 0.396  0.144 0.138 0.276 1. 756 0.637 22. 61
MTE 1.61 0. 084 0. 045 0.294 0.180  0.036 0. 033 0.108 0. 373 0.271 18. 62
MTL 0. 81 0.133 0.141 0. 404 0. 268 0. 096 0. 090 0. 206 1. 093 0.522 27.82
. NETFIEBEELG —BEN T, RPEEFINERAS KN 24 FOORERRBCETHRE .
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Fig. 2 Chronologies of 10 kinds of tree ring parameters (1950—1992)

B2 +HERSHBIYMAER (1950—1992)

(a. CHN1 —Nonstandardized ; b. CHN2—Standardized)
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Tab.3 Statistical characters of Nonstandardized and Standardized chronologies

FREW BEE WER  BHXRN| FRBU BB R BHXERH
TRW1 0.0877 0. 1261 0. 6241 TRW2 0. 5661 0.4713 0. 5546
ERW1 0. 0704 0. 0901 0. 4988 ERW2 0. 5702 0. 5082 0.4335
LRW1 0. 0469 0. 0427 0.1943 LRW2 0.5531 0. 4564 01466
MAX1 0.0179 0. 0204 01999 MAX2 0. 2393 0. 2464 0.2498
MIN1 0. 0521 0. 0604 0. 3646 MIN2 0. 4015 04019 0. 2627
RDF1 0. 2930 0.3378 0. 3796 RDF2 0. 3898 0. 4052 0. 2722
ADF1 0. 0491 0. 0591 0. 3599 ADF2 0. 4506 0. 3852 0. 2764
MTG1 0. 0577 0. 0435 —0. 2930 MTG2 0. 6986 0. 4280 —0. 3155
MTE1 0. 0238 0.0229 —0. 0156 MTE2 0. 3389 0.2888 0. 0186
MTL1 0. 0550 0. 0554 01756 MTL2 0. 4654 04044 0. 0980

KR 2 B AR SF, A TRW @ ERW Z RIMHEXRECIR KN 0. 847, B,
FRUEMEFSHEBRRKWBE LRWENERLIRE.

¥ KBS BTSRRI BT B LA F A B4 - MAX. MTG, MTE 1 MIN,
RDF, ADF, MTL, R4F5 B4R, RaFdEHEEERE. £ 1 4P U MAX
[f] MTE By RN BEFH 0. 8565 7E 2 AFEFHIE], HXRBHABXHEAAE 0.880 LI L.

H Ll RDF [F MIN 3% 2 b BiFik 0. 991,
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Tab.4 The correlation coefficient analysis results of the chronologies

TRW ERW LRW MAX MIN RDF ADF MTG MTE MTL

TRW 0. 861 0. 605 0.022 —0.115 —0.105 0.083 —0.218 —0.061 —0.178
ERW 0. 847 0. 291 0. 254 0.015 0. 002 0. 037 0-202 0.179 —0.005
LRW 0. 603 0.170 —0.159 —0.331 —0.318 0.288 —0.652 —0.240 —0.436
MAX 0.099 0.292 —0. 253 0. 288 0.172 0. 057 0. 634 0. 859 0. 303
MIN —0.067 0.051 —0.211 0.277 0.990 —0.918 0.530 0.272 0. 951
RDF —0.092 0. 009 —0.203 0.164 0. 991 —0.962 0. 462 0. 161 0.938
ADF 0.074 0.010 0.149 0.049 —0.936 —0.970 —0. 301 0.057 —0.859
MTG —0.145 0. 253 —0.729 0. 663 0. 506 0.438 —0.303 0. 747 0. 646
MTE —0.010 0. 202 —0. 351 0. 856 0.277 0.177 0.015 0. 768 0. 366
MTL —0.129 0.036 —0. 327 0. 295 0. 954 0.941 —0.880 0. 607 0. 351

. FPETES N CHNL EREMXRY A LR CHN2 FREHXRY.

BT MTG F MAX, MIN, MTE #1 MTL #Rf—EHHRXRXE, TN, EfNEL
HEEZWIERH MTG,
2.3 FRESKRTLENHBXXE

HTRESPERASKBGERTMAN AR, HITET ERHSEZEE (ARKE. A
FHKE. AFHBEERE. ATFHRESE) ZREMHEXERYE CRTHIE, HHEER
B, B FEREEWERAEHNMS LY, TRESKRYSEREMENE —ENESR, B
W HERARBEE, Hi TRMER —NSEXE, EWRESESAMEZRMEL, B
WA R FTLME RS SR WM SIEFORRFITHN AP 0487, MASITER LERRET
7.

AFHBEERRA, BAFERES[KBRERNXRLRIABR Y —B. REFIEXRF
SEERNXRRTAMKEFERAR, KEFRELBTAHER ERAFERWHANE.

REERSARKEENXZRKEEERT. H+ TRV 5B KREIFERBRNE
MRRKE, MERYPH 0. 421, EXKEFRAESSBERRMMYAREBEPAERA, UEH
THBRESE AR 3. 4 A SERNRREBRBIMHS[BREZNE, A THKES
ABBKBRMERML, TS5 ARKRYXRRZE., BETIAY, BRNEZEERK
BEEAMFESBEFRYE 3, 4 AGMATPHERSRE. SZXRERABUNERNR
MIN, RDF. ADF. MTG 1 MTL, & {12 [El# 4% R ¥ 45X —0. 575, —0. 556, 0. 525,
—0.514 #1—0.584, HFRHKBERE, BEABBEIAATFRAHELK, FRAEKHY
EEMR, NTTSHFEREERME, KEEEX, RZVWERFEES, KEEBK. ¥
FHSBEXBHKENEARABE NERE. MIN f1 MTL 3t 3. 4. 7. 9 B A THH
ERIBERELBERM AMEXRXER,
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A PRELIMINARY STUDY ON CLIMATE CHANGE RESEARCH
DURING HISTORICAL TIME USING IMAGE ANALYSIS
OF TREE RING IN KANGDING AREA, SICHUAN PROVINCE

12y 13 2)

Liu Hongbin" Wu Xiangding Shao Xuemei

1) (Institute of Geography, Chinese Academy of Sciences, Beijing 100101)
2) (Xi'an Laboratory of Loess and Quaternary Geology. Chinese Academy of sciences, Xi'an 710054)

Abstract

In this paper, We concentrate on the study of the possibility of the usage of tree ring Image
Analysis in the climate change research during historical time in Kangding area of Sichuan Province,
with Picea balfouriana sampled from West Sichuan Province. Image analysis is a new method used
in dendroclimatology with the reflected brightness (defined as Gray Value) as climate change indica-
tors. There are ten different parameters, which include three ring width series and seven gray value
series, got from image analysis. Twenty samples of eleven trees are selected by correlation analysis
to be used in chronologies. The research period is 1950—1992. there is almost no difference be-
tween the ring width series derived from image analysis and from ring width measurement instru-
ment. So the series from image analysis can be used in the comimg research. The relationship be-
tween the series of gray value parameters is not as close as that of the series of ring width parame-
ters. Ten chronologies is built. Divide the seven Gray Value chronologies into two parts: on is the
Maximum Gray Value. Early Wood Gray Value and Tree Ring Gray Value; the other is Minimum
Gray Value, Ratio Between Maximum and Minimum Gray Value, Difference Between maximum
and Minimum Gray Value and later wood gray value. Relationship between the chronologies in part
is closer than that of different parts. Four monthly averaged climate factors (precipitation. tempera-
ture, maximum temperature and minimum temperature) are used in the analysis to discover the rela-
tionship between the chronologies and climate change. It is shown that changes in ring width
chronologies are closer to that of yearly precipitation, and the correlation coefficient is 0. 42.
Changes in gray value chronologies are closer to that of monthly averaged temperature parameters,
especially the relationship between the March-april maximum averaged temperature and the mini-
mum gray value, gray value ratio, gray value difference, three ring gray value and later wood gray
value. The correlation coefficients between is —0.58, —0.56, 0.53, —0.51 and —0. 58, respec-
tively. So, we can see that more useful data are derived from image analysis, and more information

on the climate change during the historical time will be derived from the analysis of these data.

Key words Climate change, Tree ring, Image analysis



