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Abstract; Tree-ring 8°C analysis has been widely used in reconstructing past climate and environment. However, it is
difficult to correlate the results from samples taken with different sampling strategy. It is still an open question, how to take
sample, in which radii to take sample, that the 8 C of the samples can represent the tree " C trend better and more
efficient. To address the issue, we analyze the correlation and similarity of the different radii sequence and the different
combination sequence with the full- ring-sample sequences, based on 642 8 C data of cellulose fixed in tree-ring at 8
different radii of two Cryptomeria fortunei tree disks from Mt. Tianmu, a subtropical mountain of China. It suggests that 2 to

4 radii mixture sample is the better and more efficient choice for the tree-ring 8'°C analysis. It had better to take samples at
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obtuse angle with each other when to take samples at two or three radii. When to take four samples in one tree, commonly
the samples are taken in “cross” relation, but the analysis shows it is not the best choice. The more the samples are taken
at obtuse angle with each other, the better the representation of the samples. If, sometimes, only one core can be taken,

the core in the sunny aspect has the better representation of the tree.
Key Words: tree-ring; carbon isotope; method; sampling; strategy; representative
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Table1 Background of the samples

REEF AL CF1 CF3
Sampling radii 258 Total No. of rings  EE#BAT[H] Spanning time 25 HY Total No. of rings &R [A] Spanning time
E 50 1947 ~ 1996 24 1955 ~ 1978
SE 50 1947 ~ 1996
S 50 1947 ~ 1996 24 1955 ~ 1978
SwW 50 24
w 50 24
NW 50 24
N 50 24
NE 50 24
B3> Whole ring 50 24
2 SR
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Table 2 the correlation and similarity of the single radius sequences and combination sequences with the full-ring-sample sequence

CF1 CF3
PSS ST Ii5 Pl ]
SUEO TEX  wRERS N igﬁé vomx  wRen RSP i
wp®  mzewr STV pmmer gxee mzewy  SUPTW EIROREL
AR ZEE® AVRARC

1 0.755 0.21886 0.31029 +0. 04563 0.834 0.03490 0.09410 +0. 04231

2 0.838 0. 11695 0. 16492 +0. 00450 0.902 0.01470 0.04517 +0.01242

3 0.872 0. 08298 0.12431 -0. 00996 0.930 0.00796 0.02885 +0. 00031

4 0.890 0. 06599 0.10107 -0.01729 0.945 0.00460 0.02070 -0. 00591

5 0.901 0. 05580 0.08712 -0.02173 0.955 0.00258 0.01580 -0.00970

6 0.908 0. 04900 0.07782 -0. 02469 0.961 0.00123 0.01254 -0.01225

7 0.914 0.04415 0.07118 -0. 02682 0.966 0.00027 0.01021 -0.01410

8 0.918 0. 04051 0. 06620 -0.03221

(DNo. of radii, @ mean Pearson correlation coefficient, @the average of the sum of the squares of the differences of the sequence averages, @the
average of the sum of the squares of the differences of samples,B)the difference of standard deviation between the combination sequences and the full- ring-

sample sequence
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Fig.2 Variation of the average of the sum of square of the differences
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Fig. 1 Variation of Pearson Correlation Coefficient of the different
8 of the mean value of sequence between the combination sequences and

mbinati ith the full - ring- 1 ith th
combinahion sequence w1 i nng-sample sequence wi © the full- ring-sample sequence with the number of radii for combination

number of radii for combination
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Fig.3 variation of the sum of square of the differences of samples Fig. 4 variation of the difference of the standard deviation between the
between the combination sequences and the full-ring-sample sequence combination sequences and the full-ring-sample sequence with the

with the number of radii for combination number of radii for combination

£3 CFl BAMHERTS5ERFIEXRBBERERFEXAR/NIEL
Table3 variation of Pearson Correlation coefficient between the two-radius-average sequence and the full- ring-sample sequence with the

change of the angle between the two radii

FHRLRA, W E RS SRR PPN X RO E CRIEE
Angle between radii Pearson correlation coefficient No. of sequences
45° 0.832 8
90° 0.833 8
135° 0.850 8
180° 0.838 4

F4 CFl =FUHERFISERFIAXRBB=FIXGEAXRNTEL
Table 4 variation of Pearson Correlation coefficient between the three-radius-average sequence and the full- ring-sample sequence with the

change of the angle between the three radii

B EFMMERT SRR IR R .

EFH IR A Pearson Correlation coefficient GEiHREA g

Angle between radii No. of sequences

SEXE Average 1% 2 Maximum difference

45°-45°-270° 0.863 0.174 8
90°-90°-180° 0.868 0.126 8
135°-90°-135° 0.881 0.058 8
45°-135°-180° 0.875 0.151 16
45°-90°-225° 0.869 0.167 16
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£5 CFl BAUHEFFISERFIAXRBMUATERGEASXRNTEL
Table 5 variation of Pearson Correlation Coefficient of the four-radius-average sequence with the full-ring-sample sequence with the angle

between the four radii

PR P W75 AL BHE PP S B3 P31

TR R () © Sl A B R AT GitAH®
AN (90°-90°-90°-90°) 0 0.886 2
IG5 REAE4R (45°-45°-45°-225°) 1 0.884 8
PR RRF (45°-135°-45°-135°) 2 0.891 4
=45 —%F(45°-45°-135°-135°) 2 0.892 8
P45 —FE—XT (45°-90°-45°-180°) 2 0.891 8

=48 —P5(45°-45°-90°-180°) 1 0.887 16
(DAngles between the radii, @No. of obtuse angle , @)Correlation Coefficient,@No. of samples for statistics

A BB AFRR S , RBBTE 1 ANJ5 RAE , BRATEH A7 AR SELFWE? AN% 6 Fiam , W4 CFL KR 1
TSI SRR PR REE R, SRRFIFEZ Z5R/, SREFFIZERF 7 MER/N; & CF3
R R T M B R T ARSI SR FFINMXRBE R, SR FIFEZEZRN, SBRRFFIZERNFIT
B/ B, NBATTRRE M7 (750 TR IR REMEL . L b, RENEANTTRFFS
BRI ILBORE , RUREARRFN , (BRMHERRYORE ,CFL 8 N5 SEBF IR R
H0.755,CF3 T A L SRR IR R B30 0. 834 B fliti7e 0.5 LA b, #fiad T 0. 001 B9 2 3 K
Vo YA 1AM ACRFE G RRAE A SRR B LR P C BB S

®6 BHUFIISERFTIXARMLLR
Table 6 Correlation and the difference of the different radii sequence with the full- ring-sample sequence

CF1 CF3

TfiL

Rads  SOVPHESER . SERAER  IPHESEE .. SRt FAIEE

FEAIF L 50 : FHAREE®  FRTHEZE® : PR R
#RE 0.4876 0. 626 0.3571 0.2371 0.795 0.1253

% SE 0.3284 0.760 0.1824
BS —0.0446 0.884 0.0482 0.0479 0.889 0.0335
PHEg SW -0.5320 0.852 0.3889 -0.0742 0.902 0. 0360
b\ -0.3374 0.842 0.1794 -0.1654 0.856 0. 0826
PadL NW 0.4432 0.503 0.3545 —0.2808 0.838 0. 1601
Jdt N 0.7028 0.835 0.5767 0.0950 0.713 0.1075
#dt NE 0.5622 0.741 0.3950 0.2550 0.848 0.1138
SE-3 Mean 0.755 0.834

(Ddifference of the sequence average ,(2)Pearson correlation coefficient, @the average of the sum of the squares of the differences

Leavitt & Long %3 H LI FRABILHE Flagstalt HIFARS 8 47511 67 C FF51 (Sa [HFF) REARH M4 A
FFII SERFFIBEFT T Pearson MK AL K T7 ZMBTHE, BT LB, —RRERE 4 RS
FEAMT 87 C, BT LA LB B — A 67 C B s O BN ZREEAF 2 M. AT Tl
TR, BAK LR Leavitt 1 Long BOVLAHY, B 2 ~4 A AREEA IFAT 67 C, WTLABIFARER 1 AR
7 C AR S HEASTEREN ERRRE NS MEBL BT, REHXRBEE
B3I R T BER, BME 2 225 75 71, 7 51 22 (8 77 PR & 77 £ 38 R sl /s , 1B 2 2 R O (3 BORE A 4
i, BERF S (RELEFI) WinEE SBRFIIRMEZ R Z BB, S REREE T Bk,
PRI (BEREFI) NG ST BoR B —3, P3| 9 E WSk R, BREFI(BE
HAEFF) SERFFIH TSR MR 2 R BRI (£ 2, 4) o B, HFARREEN 7 M40
W, BRI 3 20,2 ~4 Z AL, AR IR it TRBR MR BERRIROREE N1 22 BF
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MTBEHBET A (AL REEEE BA (FH) R, AR 2 4R NEN, A RN AR TR
3 ANTTRLRAER, N B S 2 A TR T ERE WA L, B RAZAECN 120°-120°-120°, 4 AR
B, — IR T RF IR T A +F0E” BRI ER, “ T 7R AR R, BUCRAE
B9 i Z BT RE BB LB E R o ANRARMFRR R BESRER 1 AT (L AR i, R 1] P — U B R, AR
A X IR MAL T IR Z XL FIRRIIAZ RO B9 A7 45 HH B9 2518 , RIS B A R ERE L KR
B A R SEBIRTFERIBIE . (BRI BTG H B LA, 2% T 8RR P2 R 1L
RERBRIF AL R AT IR BCR AR MR R E X,
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