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Research on spatial-temporal variation of heat resources in Economic Zone of
Northern Slope of Tianshan Mountain for recent 40 years
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Abstract: Based on the data of average annual temperature, frost-free period and =10°C accumulated temperature
during 1971—2010 from 11 meteorological stations in Economic Zone of Northern Slope of Tianshan Mountain, using the
linear regression analysis, Mann-Kendall mutation test, 7-test and IDW interpolation, the spatial-temporal change char-
acteristics of heat resources were analyzed. The results showed that: In recent 40 years, the annual average temperature,
frost-free period and =10°C accumulated temperature were increased by the tendency rate of 0.4 °C+10a~!, 3.2 d-
10a~! and 87.2 °C+d-10a™"' respectively. Also these elements had occurred the mutation in 1990s, the annual average
temperature was increased by 1.1°C, frost-free period was increased by 8 d, and =10°C accumulated temperature was
increased by 239.4 °C +d compared after and before mutation. Furthermore, with the era increasing, the increasing ten-
dency of annual average temperature, frost-free period and = 10°C accumulated temperature were more notable. In space
the heat resources in Northern Slope of Tianshan Mountain had significant regional difference and showed the distribution
pattern as higher in northwestern and lower in eastern. And with the time change, the high value regions of the annual
average temperature, frost-free period and =10°C accumulated temperature have been expanded to west from the original

Wusu and Kelamayi to the wide scope of west Jinghe, the low value regions were narrowed down to the Manas and
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Hutubi. At the same time, the increasing rate of heat resources in mid — east region, such as Changji, Miquan and

Fukang were total higher than the middle and western regions, among them the heat resources increase in Changji City

was the most significant.

Keywords: heat resources; temporal and spatial variation; Economic Zone of Northern Slope of Tianshan Mountain
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the Economic Zone of Northern Slope of Tianshan Mountain

Interdecadal change of heat elements during 1971—2010 in
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Fig.2 The change situation of annual mean temperature(a)and annual mean temperature mutation(b) during 1971—2010 in

Economic Zone of Northern Slope of Tianshan Mountain

2.1.2 RFEH LEMEHE —FEHLRE 2V
A — 3 B A [R], 2 sz i st [X A6 15 100 10 36 A 2
—L270 S 40 AR R Ab I 2 B G R 1 E 1 o 187
d, K ICHI N 215 (1997 4F) , B LR N 162
d(1984 4F) #2502 53 (LIl 3a) . MAIE] 3a AT AT, 3
ARl 3 28 5545 1Y 0 7 W12 3R B B A A K
B HA R 3.2 d-10a” ' (r =0.32), T 40 4K
Wb Pl TR 1 12.8 do #F—241
Bras AR 24 T 75 3 T 41 (8] 3a), 20 42 90 4R AL
ST EE 80 AR 4 d,2000 4EAR EE 90 AFAL:
SRR 6 d(F 1),

1B 3 Mann — Kendall 32 %} K 1L b3k & 5547 69 6
TR T R AR R 30 T A1 (1] 3b), A 1990 4EZ )5 UF
HIE T a2 R T 0, WIZR B TR I AN 1990 4 2 )5
BN, UF M UB B  BLZ A58 8 H
SEMTEIm P Z 18], 43 B2 1995 41996 4 2000
AEF12003 4 (@ = 0.05). 4 ¢ K ge it — 20t
1995 SR LR R 1 (P <0.05) . RAZFIF I
TCRE I LL S AR AR R 1Y JCFE WA T 8 d, T H. 1995
EZ GRS LUIE B 3 RSB E 1997 42006

AEFT 2009 4 JC 7R 99 4 1E 57 258 53 20 d, BEPH A
1995 4F L) i ToFE ] R R 22 i K pY fa 3, HLYE 1997
4F 2006 41 2009 A FE K 1) 5 B

2.1.3 =10CHFEHRE = 10CHERE S
R IR A — T bR, SRIEMARKRKERREN
B T LR = 10°C AR s B A i K 250K
VEIIT 5 PR B2 1971—2010 4F K1l db 3
20 = 10°CAE BT E A 3 691.6°C-d ™',
Bl 4a 1], KL ALIE 255 = 10°C 4 1 3 LR LA
87.2°C+d-10a™"'(r=0.39) Wy fiil[n] F 522 b Fhads, ix
40 4F = 10°CAFIE BRI N T 348.8 C-do 3R 1 3R
W], A RILAEI A TR = 10°CHTE S PR 5 TR
SR AR Al R AR, o il AR A A I S 3 ka4, 90
AR = 10°C ARG S B Eb 80 AR AR 1 F 34 {f 4%
J126.3 <C - d,2000 4FACHF-3{E S 90 4R -
PR 152.3 <€+ d.

YR L % 4 B A = 10°C 4F 1% 3h BUIR ik A7
Mann — Kendall i 2845 £ 55 15 tH (&l 4b) , H 1997 4
ZJG UF MEFFRZEE R T 0, 3R] = 10°CHIE 3R
TN 1997 4EZ 5 Rk %, UF 1 UB WAk



553 H

RAE 3T 40 4R I Ab I 28 ety P BT N 2 A2 (LR AR A 5T 257

I A A2 s B AS ST I AL Z (8], 43 5] & 1999
42001 4EF1 2003 (@ =0.05), @it ¢ K5k —
MG, 1999 4E S = 10°C4F 1 Sh AR I 28 748 15
(P<0.05), RASFHHRZFIG = 10°CH G S
TN T 239.4°C - d, 1 H. 1999 4 2 Ji5 #EF-34 LLOE

y=0.3202x + 180.71 (@)
R*=0.1039

1971 1977 1983 1989 1995 2001 2007
E4p Year

AR TE A
Annual frost-free period/d

—— JJ; *F-{ii Annual value

25 ()7 4F-{E) Linear(Annual value)

PRS- R 32, R B12 2000—2009 4E ) = 10°C 1% S AR I
(MIE B ST 988 5 100°C - d, T B 1999 4F DL S
= 10°C{% 3l B 52 7 22 = 19 8 5, BLFE 2000—
2009 4F-HE I 5 Sk BH 2

M-K4; it 5
M-K statistic
L L o o vow

‘197] 1977 1983 1989 1995 2001 2007
E4p Year
07— UB

B3 RWILHEFH 1971—2010 EF L FEHRTUIER (o) FAEFH T EHRTER (D)

Fig.3 The change situation of annual mean frost free period(a)and annual mean frost free period mutation(b) during

1971—2010 in Economic Zone of Northern Slope of Tianshan Mountain
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Fig.4 The change situation of =10°C accumulated temperature(a)and =10°C accumulated temperature mutation(b) during

1971—2010 in Economic Zone of Northern Slope of Tianshan Mountain
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Fig.5 The spatial distribution of annual mean temperature before (a)and after(b) mutation during 1971—2010

in Economic Zone of Northern Slope of Tianshan Mountain
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Fig.6 The spatial distribution of annual frost free period before (a)and after(b) mutation during
1971—2010 in Economic Zone of Northern Slope of Tianshan Mountain
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