#30% %11 *
2013411 A

T & % &k K #

Journal of Yangtze River Scientific Research Institute

Vol.30 No. 11
Nov. 2 013

DOI:10.3969/j. issn. 1001 —5485.2013. 11. 004

2013,30(11):16 - 19

HET 03 RN I AR WK i 2 A AR 5

FiRLE'", R1&E

B ORRE

(LR IRE, FBIN 450003 ; 2. BE{/K A2 G2 AKSOKBEWUR , FBIN 450003 ; 3. AL T2 7S B EFE B
ABRAT], ARIHN 4500035 4. P E TG Jm ] B A AL R ARSI FHOR B A S0 g 3, KRIN 450003 )

T IO A 1960—2006 AFE3L 83 Auli4F KL, K5 BV BEIE DT T 1 48 AR R A i 25 A8 Ak 5 | 3
A 3 A R I I [) P 87 A A A A AR/ M AR L 90 B A 3 (L L 4 4% AR AR Fae K R 20 A1 AR K i 5
HEZARF- R K R ARHE A A THE . THRZS R I I R 4 AR R R i AR B2 Ak A VS L AR B 7 1) 3K
FI R AL, P ) AR, 757G e AR D 1) DU TS0 S L 9 g 20 A kK AR X ) 47 B A2 £ 1 PG P 2RI
7 )4 OK e A7 1) b 5 B S P R AE 5 1966, 1976, 1999 i1 2001 4F 1A R 45 4F K 7K it 1) 25 18] 43 A1 53 5,
2000 4 F)AF e K AR 23 )70 A1 A4 2] 5 1986 45 [ 47 [ /K B -5 22 AR - 2 (A B2 1] 70 A1 550225, 2000 45 14 45

IR 5 H AR H A 25 8] 43 A AR 35T
X O ASENE AR IS AR RN E
FESES TVI2S5 XHRFRERD A

Wi K i IR A e AU AR A R — A EH T
T KR S S A AN B A 5 T R B K
F R IRBEIE AR Ml A AR S PR BT A5y T A

520, C. E. Shannon ! Boltzmann FJH%E &5 A
BB BRI — A BEHL R A e M EUE B
R R RIS R A R A A K B
6] 3 51) b ] LABIFFE B 7K a9 45 s A2 AR R, i I AE
K RS R34 AT DA ST AR R KR 28 8] F 4y
FiRAI 5] o KAk R (5 E 00 IS 5 7 ik
FAAE WD Y IR T 1) I 25 23 AR ST b, IO A 1Y)
W EE R .

{0 R 8 A B Y Bty i 32 ek i o 98 ) Rl 2
RABEIR P B8 P i B 4% PR R 2%, [ K o 1R /KO-
P E RS AT e (P O S W R Y R RN 2]
B K R 23 AR AT T ARSCRT SR g
BT EVERR 2B W 5 SR B N I 7E T e 48 45
R 7K et Iy 2 AR A BIE 5 5 T, 37 V0 ) 23 78 A L A
AR BV E SO, BB ARIE W6, 157
ESEIR

1 #RATTE

1.1 HREH
PEPC B 48 1960—2006 4F 3t 83 />l H [ 7K

s HER:2012 - 09 - 18; {&[E] HEA 2012 - 10 -22

LEHE 1001 —5485(2013)11 —0016 — 04

i, 20 SR A Sl A R K R B ] A
1.2 MREIEAZE

P rp BRI 2 R R FR S o B,
X R GEIR AL W B e i R S TR AL R
WA RS FE '™ o & (5 B & R
507 1 BV ) RBAS 3 T R D2 28 R 5T, B
BT RE MR, HEA R FE A Renyi (1)
5 DRI AR A M B R SO A AU B

1948 4%, C. E. Shannon $2 H} T 3& T 2 i 2 &
91 B . 1994 4E N, Ebrahimi 25" $8 i T i
B 2 ek, AT DL H ORI B e BT ] X A AL
T FEEEBA T3 2 ANl 1 240 1) DAARE 56 i 85 5
H(X) SRR IS MR RaX 2 ek g il 20 %
N 22 R 24577 R 255 . AR BFST R R Y
— A A R R A

WEw 0y, 0, x, R H AR X — 4000,
W SRR B A A

Ht(m,n) — Lzln yi+m B yi—m

n o c;m/n

o (D)
Hor

PEEWE ST : FIRW(1981 - ) 55 I REIEFHLA, TERE0N, -5 e , 2SO SCRGTr RS, (LI 18638398338 ( HL 154 ) hhuwzy1981

@ 163. com,,



% 11 4] IR F ETREEHNTEEERREREZEAFR 17
H {yi—mzyls . Lsm ’
Yiem =Yus 1=Zn-m,

Ky, <y, <<y, 2 x,%, x5, FEMNNEIK
HEZ 5 B E s m A IEFEEH 0 <m<n/2,

2 MA%ER

2.1 FRERKEZTEDHHR

SR L1 P AR KR T30, 1 Bl I AR K
SR PSR SRR X B —4DOLIIE , SRAF %S A
T, LA, 43005k A5 83 AN Ak 1, T
R R I AR PP L T TWAE 12 S AR OK
AAHEERITE DL B, B m =283 Nl G2 B AL bR A —
NHAAIR R, AR e S X fh(0°4i%k)
I 45° (BIPERE ALy 1)) AN —45° (RPPE AL A e Jr )
A B A b s 38 3 45 0 B A T THE S T AR i 4
FE B PG R AL T 19 AP AU 45 R O 1) 3R AL A4y
BIVELMAN ST, T AR K AR E) B AN
MRS IS5, A B4k th L A R

SRR K B A A S P U AR ey Tl B35 A A
PR IEAH C, FHOE R ECKO. 77, - oK S i Al 1
{555 4 B R 26 M B Al 26, MO R —-0.67 (L
B 1) AR R A THE 5 26 8 RS9 et IE ARG,
FHICREOCAO0. 45 AR K A A THE 5 V0 e AR L 5
FE AR TCAH G R o HATIE T, AF /K S ZE BT[]
L RAE A VS AR T g0, B R A
PG [ AR 3800, 76V RS AR A6y 1) A A A A
M 2 BT H AR K S A T ELAE AR B B A
FABX, VG /IMELIX., 8 A 4F B 7K R s [ L )
AN A AR T RIA B T AR, 7EPUBRIR 2 T

7.20 7200 1=0.136x-1.193 5

2, 00 ot =0.13x+10.9  £7.00| gog 508 5
= K R=0.449 4 =
£6.80 Yo, : £6.80

D s
1/ 6.60 3 :. e 1 6.60
L
F6.40 "W ",0‘? Rgan & 640
=6.20 0.}0»“ £6.20
¢

6'0053 54 55 56 57 58 59 60
SAE L AR )
(b) 4P AR
AL 4 ) 25

00032 35 34 35 36
i)
(a) 25 BE 5 K A5
1 FRKEREGTESENTEILREA R
AERER R X DI

Fig.1 The linear correlation between information
entropy of annual precipitation respectively with latitude,
and projection coordinate in northwest-southeast direction
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Fig.2 Distribution of the information entropy

of annual precipitation
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Fig.3 Linear correlation between the information
entropy of annual precipitation’s relative value and
the projection coordinate in southwest-northeast direction
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Fig.4 Distribution of the information entropy of
annual precipitation’ s relative value
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Fig.5 Time-history curves of the information entropy of

annual precipitation’s spatial distribution
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Research on Spatio-Temporal Variation of Annual Precipitation in
Henan Province by Information Entropy
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Abstract ; The temporal and spatial variation of annual precipitation in Henan province was researched based on the
theory of information entropy. The annual precipitation time series at 83 stations from 1960 to 2006 was selected.
The estimated information entropy of the annual precipitation time series and the relative value of annual precipitati-
on to its minimum at each station, as well as the estimated information entropy of the annual precipitation’ s spatial
distribution and the relative value of annual precipitation to its multi-year average in each year, were calculated.
Results show that the interannual variation of annual precipitation increases from northwest to southeast and from
west to east, and reduces from south to north, but has no obvious regularity from southwest to northeast; while the
interannual variation of the relative value of annual precipitation to its minimum increases from southwest to north-
east but has no obvious regularity in the other directions. The spatial distribution of annual precipitation was uni-
form in 1966, 1976, 1999 and 2001 and nonuniform in 2000 ; the spatial distribution of the relative value of annual

precipitation to its multi-year average is uniform in 1986 and nonuniform in 2000.

Key words : information entropy; annual precipitation; temporal and spatial variation; uncertainty
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tree-ring index sequence. The results show that there are three positive phase stages and four negative phase stages
in the low-frequency information of reconstruction sequence. Except for transitory positive phase in mid-1970s and
around 1990s, the overall trend of 1, is negative phase from 1914 to 1948, positive phase from 1948 to 1965, and
generally negative phase since the mid-1960s. Comparative analysis shows that the reconstructed summer /,,, se-

quence is well synchronic with another summer /,;, reconstruction sequence.

Key words: summer Asian-Pacific Oscillation index (1,,,); tree-ring width of Pinus tabulaeformis; Xiaowutai

Mountain





