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Abstract

Based on the time series of daily average air temperature and sunshine duration of Guizhou Prov-
ince from 1951 to 2010, the average air temperature and annual sunshine duration was calculated
by using the methods of Mann-Kendall abrupt change test, wavelet analysis and moving average
method to analyze the climatic trend rate and saptial-temporal characteristics of temperature and
sunshine duration of Guizhou Province. The result showed that, the average air temperature of
Guizhou has witnessed a continuing rise and the air temperature of the south-east part is higher
than the north-west part. The sunshine duration of Guizhou climbed in the 1960s and started to
decline since 1970s. However, the sunshine duration showed an increasing trend in the past 10
years. Different with the spatial distribution of air temperature, the sunshine duration of south-
west area is more than the north-west area.
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Figure 1. Distribution of stations
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Table 1. Decade departure and tendency rate of average temperature in Guizhou province
# 1. INEFENSIEFRIREEMSIEMERE

E 1960~1969 1970~1979 1980~1989 1990~1999 2000~1009
TR IRIETC -0.1 -0.2 -0.1 0.1 0.3
S A 1] 22 C /10a -0.29 0.35 0.10 0.37 0.44
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Figure 2. Departure curve of average temperature between 1959 and 2010 in Guizhou province
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Figure 3. Cumulative departure curve of annual average temperature between 1959 and 2010 in
Guizhou province
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Figure 4. Trend of temperature change between 1959 and 2010 in Guizhou Province
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Figure 5. Man-Kendall test of average temperature between 1959 and 2010 in Guizhou
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Figure 6. Wavelet analysis of average temperature between 1959 and 2010 in Guizhou Province
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Table 2. Seasonal average temperature of decades in Guizhou province (°C)

%2 BNSEERIFEDTEH(EA: C)

A 1960~1969 1970~1979 1980~1989 1990~1999 2000~2009

1A% 5.1 5.0 5.0 5.0 49

4 HE&) 16.4 15.3 15.6 14.8 15.1

7 A(H) 24.4 22.8 231 22.9 224

10 A () 15.9 15.3 15.6 15.2 15.1
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Figure 7. Annual average temperature distribution in Guizhou province
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Table 3. Temperature of different parts in Guizhou province (°C)

3. RMNBMXSERKRTERL: C)

X PSR FETPHRIRIET Wi Fie iy SR e ARSI
A2 (AL ) 14.8 -1.6 36.6 -6.9
BT (R ) 17.2 0.8 40.5 -9.2
P B () 19.7 3.3 39.5 16
13 B () 10.6 5.8 315 -15.3
SERHT () 15.2 -1.2 35.4 -78

Table 4. Tendency rate of average temperature in Guizhou province (°C)

4 RNBMSIBEMEERERL: C)

HhX 1960~1969 1970~1979 1980~1989 1990~1999 2000~2009
il L (L ) -0.44 0.41 0.04 0.14 0.39
HRAZTH (AR 36) -0.34 0.40 0.08 0.63 0.76
% ) EL (R ) -0.35 0.25 0.15 0.30 0.33
BT B (P ) -0.10 -0.29 -0.14 0.46 0.82
BERA T () -0.32 0.32 0.07 0.34 0.44

Table 5. Maximum and Minimum average temperature in Guizhou province (°C)

F5 BMEBFHFHRSHRREIBENM: C)

HiX P R R BRI
L (AL ) 19.1 11.8
A= T (R AE) 22.3 13.7
P B (R ) 26.1 16.8
JB T () 16.4 7.1
Bt BA T () 19.8 12.1
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Figure 8. Annual average sunshine duration between 1959 and 2010 in Guizhou Province
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Figure 9. Cumulative average sunshine duration between 1959 and 2010 in Guizhou Province
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Table 6. Decade departure and tendency rate of sunshine duration in Guizhou province
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Figure 10. Linear trend of annual average sunshine duration between 1959 and 2010 in Guizhou
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Figure 11. Man-Kendall test of average sunshine duration between 1959 and 2010 in Guizhou
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Figure 12. Wavelet analysis of average sunshine duration between 1959 and 2010 in Guizhou

12. =M 1959 £~2010 %15 HEBETEU/ K 9 E

(=)




e

I ol 2 3, 80 AEAXH A I H I BOoT a4 H 2 TR . AR, £ - Hitadja i,
SN = B I B NI 3 BON I e R PR ST 8D, Sl i BL 1z BN BEUIRSL,  Hhtm] DUHERT,

BRI IR T ER W SN A I A H R g R R X S DN I S 2
I K AH

3.4. R EZEN

4 19 MBS &P HRET AL, fr K] 13 St PR AE H BRI B0 A6 B BT DR H B
A4 H RN B w s AR, PEEE T ARES, SRR TR - RIS . Horp Pl H R Bk
o AR X A PR T B G i TN, P4 H IR Bk $) 17155 h, EAKHIEMRER Gk, 247
H 534 10585 h, WHIAHZE 1.6 f%.

M AR S AP S ARG, B AEES AR AN E R, ARk 2 B OB AR B, X
H RIS B8 S RS, o S P s T ARSI SAARRT . 3B 2 Ll M X %) I BRI 25000 A 5 H 35 = (A
Ko HRRFRA[A], T KFHEEARAE, B KBS O E R E AR, B A% H B E0R
[FZET o A AN, R B 2R K BH P A s, MR IR R e/, IS4 B 48 2R L0 20 Hh X 1 B2 2= 1
H GRS H LK, H R 500 23 18] 22 SRR/ o L (R 3 i AR B, DA R 3th 2z T ARt e 22 2553 R )
MR, 6 H HRIN O B S R RAMA, 7E B A X R P A O P L DX, R ) 2 [ 22 S A

WS N R r P AL S b BB — G ub . B, BT MRS RH) P K4 H BRI S0 AT B A
R 7 fw, AP R H B R A I XOR A TR g T B, AR 24P H R s T 438 hy P
4 H IR BURAR A3 X A F AL pf e B, 4 24P H IR UK 7 219 hy AS[EHLX 1)
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Figure 13. Annual sunshine duration distribution in Guizhou province
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Table 7. Sunshine duration in Guizhou province (h)
7. BN X HRERECRRER: h)

HuIX PS4 R R PR H R
Al B (AL ) -210.3 1058.9
=TT (R EE) -137.7 11315
% ) B (99 7) 117.8 1387
BT L (P ) 446.3 1715.5
SERHT () -101.2 1168

Table 8. Tendency rate of sunshine duration in Guizhou province (h/10a)

7 8. RM & ARATHINEZR (B h/10a)

H X 1960~1969 1970~1979 1980~1989 1990~1999 2000~2009
il L (AL ) 166.4 -43.8 45 -335.6 334.0
Bl 4277 (R ) -38.9 -92.7 159.0 -104.5 -132.6
% ) HL (R ) 235.2 -37.0 -1.8 -41.8 353.5
BT L (P ) 210.2 -87.6 —-239.4 -182.3 -172.1
BEBET () -156.7 -176.4 -55.1 -191.8 -135.7

I AR IS ECLE G RN T 38 1) 5 3l R ISR B () [ml - 4393024 334.0 h/10 a #1 353.5 h/10 &, oA X A5 oR 4k
Fr H R o b ik ARGk, TSR S H R SN AR I 1960 LIRS, HAthih
XAE = —t I T H BRSO KIS . A IRE R STNAE S auli b T T m i ke, &
3 Vi S TP B ST A B AR AR ek MR B Ak, IE 20 AESR IR R B BRI B &% o il 62
22 BN IR, R o T H B SO s ke, R R S e 5 B A I R
FE A AN AT BRI o

XA 19 A AT T Mann-Kendall K505 K, A 16 A Gul I T P34 H IR 40N B
WL, FH 3 ANEITLEFIW B FREEARRE, B FRE@EEIFRERTNGWIENTE S5
Fraui s 84.2%, HAEAUIMAaRZE, W] LA A2 R 4 Hh X A7 78 H HE I oAb B % . 720
%2 16 /Mt Mann-Kendall S8R 56 (1) 5 35 J5 K I 4> 6 3576 f5 2R 1) 10 & 15 I T H I 2 5] i
XM H BB B0 AR KT B S BN 8 HEAT RS R BLAMR Y TAERUS — @ A %, RIF T —
T Ge A b D 1 HE R R A S R B, A AL DD DR T M N 55 58, P M s SR
XA AT A 55— 7 THI S B BN 48 H BB ) ek mT e 5 KA IR A A DG

4. ERRITE

1) 1959 4 DK 53 M1 48 451 X m Bl I (R 22 A0 B AR 35 TR . 2T 23R E A AR AE vl BA oy 9 A
B BL: 1959 4 2 1997 SE 9P R My B B 8122 16.3°C; 1998 451 2010 4R 72 11 Tl i
BrBL EPERIROY 16.8°C 1998 SEONSEITI 52 SE iV, TR 17.2°C. SHHAEET
R B AT 2B 1 60 SEARAME N IEAE, R W] T 60 SEARLUG FF SRR IR %, Hrh 2000 423 2010
SEIYIE] (A AT E] 0.44°C/10a, IGIRES EONHIE . /NI T RER H BTN A 11 R AT AE
2 RV Y, 8id Mann-Kendall SRAZ 30 A LR A R F43 08 1998 4, I HA KRS
EIrHES.

()
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2) SIMA T TFRIRM AT > 6, RS > PO, B A 5 I AR e ) v G A B A
SR R R R X, PR G 2 E T RIEIAE] 19.7°C; AT AR P
X, AT PaEs R T G il 2R N 10.6°C. 60 AR HIEFE LU ENIRA, 70 Al 80 4EARK%:
TP AN AR X 35 0y B, HEN 21 A LLE AE PR ERA LS. 68.4% M G uliiEid T
Mann-Kendall S5, 368422 KR40 X IR AL T BIPIRES o AF-F- 3 s i o e 30 2 ) B 5 3l 1)
26.1°C, EPEIRARIRENTE R T B Uk 7.1°C, P S5 RS E R 0 A 5 TR

3) B4 H R H 1959 4F DLk R S ILIE /D i F4 . 1959 4F 2 2010 E4F-F35 H BRI 2 A8 1k
AIREU AWABYBL: 1959 AR5 1978 424 “AR” MM B, TE LI IR 1477 2 H IR 40k £ 1356.1 h;
1979 442 2010 424 “ARME” BIMTBL, X B[R] AR 35 H G 20 1214.9 hy (H2 55 1) 10 3 15 41
(A1 43 65 i 2 300 FEL A 50 A B9 I )k . 1963 4F A2 B e v IX ) H RN i 22 1044, 244 H IR Sk
F7 1606 h, H U2 1978 FFEH AR 1533 hy  H &I Bl A0 & 1997 4, 4 H BUEI KU
1095 h. =P34 H HE B E A i ) S AE 60 EARNIEME, 42 HIRI H0% £, 70 A1 80 4R i fE H &
IR, BT At AN IR, S IX A IR O B K . @ N o b R AR
S35 H IR BRI REAEAE 2N RO 3985 3, Mann-Kendall 351656 SCEGAIE T 4= 48 844 H I8 I B2 11
s, RAZFA Y 1989 4.

4) BN H BRI BN 2 R0 A R > B8, PEEE > RS, Rk 2Bk U RS A AR AL e
3. Y H BT EUAR 2 (W HL DGR U, BT B Sl P H RO 17155 h; AR~ H R R
Hme /D I DX AL, Zah DX B Gk 1)~ 35) 4 H IR 200 1058.5 h, P54 [ HE A 450 e (19 1 X
H I 202 S I IX 1) 1.6 fif o R PGS HbIX A 60 AEARTT 4R H BRI Hosh #R2kdi b, i Abh X 2 )5 747
Py 1 HE S 2 G A 70, 80 AEARIIRR /N G AE = — AR TR R I KA. 84.2%I1) & ikl
1T Mann-Kendall 878465, 15 B 448 K020 16 & 3l #R AL T H BRI S0 IRIR A, #800 e 2 H i
J& 10 % 15 445 H HRIN Hog K s .

T FiRgEw, SINARH . BARE LRSI O SR H BB 52k tr, BRI A A =, vt
TR EE T X DL S R (R A M X, PTRESRIR SR AR SR 2, AFAE BRI AR R Gk XU

FMNA SRS A 5 TR R A B SR T m AR A SR T 8, R HLE
ABRAFEAR AR — /N ] LR R AR R A A AR R & o SR 1M H R B0 b 303 5 T A3k 4k 10
A, IXATREE BN BT AL X A G o S48 VG 3 10 75 7 e B A AR IR B e, f DX 3B S0 e & 5
H T4 T 2 5t @ B 2R ER 0 52 A4 3 B8 s, 25 R i TR A 5 1 PR B 9 R At 28 4 ] G A e X B
%o HIRSR ML X PB4 2 R B E R 58 S i s X s, Tl AL A Ab S B0 PR 5375 Yo oA
DXAERI I, 15 Bty >R B RS IR B A R 23 AR Akt H R I B s s i, DRI B M 48 H R 25038
WAFTER G . 34, DEE IR ZABAAEA R, BT ABEMX KRR, brdE 6B R i) 2 o5
SARIR MR, SECH IR BOR B A HERf . 2 DLS 320 s X A B (8 FF, AT RE S
THR M AT T AR IS A A R 3 i, FLAR 52 i R 3 el — Dk R 1

T AR SO B A SR A H BB SO S ARG IR, 0 T RIS R R R — AN R R R
MARZRME S22 T T R, B T EOEAR G RANTER A GBI, BB SRS S AR
MEREGERSE . ARSI B A2 8] 53 A E T @ ERZ M, HEE ¥ BRI AR DL B 5
(1 7 P R 2 R T 1 A, IR A 7 B G 1) . A A
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