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Abstract: Using observation data of monthly mean soil surface temperature, air temperature and annual sunshine hours,
evaporation, precipitation, relative humidity, average wind speed from four meteorological stations in Wuwei city of Gansu
Province during 1961—2010, the spatial and temporal distribution characteristics of the differences between soil and air
temperature (T,—T,) were analyzed systematically by trend coefficient method, the main meteorological factors of (7 .-T,)
were also analyzed by correlation coefficient method and standardized regressive coefficient in multi-linear regression. The
result showed that spatial distribution of (T ,=7T,) was related to the local factors as vegetation, soil stratum lithology, soil
moisture ; the maximum value (3.5 °C) of (T =T,) occurred in central oasis plains, minimum value (2.6 °C) of (T -T,)
occurred in desertification of northern district. Monthly change characteristics of (T, —T,) was obvious and consistent
relatively, whose variation rate was larger between 4.8 °C and -6.8 °C, showed an obvious peak and trough, larger value
occurred in the summer half year whose highest value was in June, smaller value occurred in the winter half year whose
lowest value was in December. But seasonal trend was not consistent, which showed an upward trend in spring and summer,

and rose in central-north area but decreased in the shallow mountain area in autumn, decreased in winter except northern
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desert area. Annual change showed overall upward trend, rising velocities of (T,—T,) were influenced by altitude and
underlying surface, it rose the fastest in Gobi desert area, rapidly in Oasis plain region, and slowly in Qilian Mountains
slope. The time series of mean annual (7 ~T,) existed the quasi periodic variation of 5—7a, through a significant level of
reliability & =0.05 (F test), and the mutation happened in 2004. Decadal change was very obvious, which was smaller
from 1960’s to 1970’s and larger from 1980’s to 2010’s. Both of annual soil temperature and air temperature increased,
presented an asymmetric change, annual (T -7,) was positively correlated with soil temperature and air temperature whose
direct cause was that the rising trend of soil temperature was more significant than that of air temperature. The variation of
seasonal (7,—T,) was more closely related to variation of soil temperature, the rising trend of (7.-7T,) was larger in the
season that soil temperature increased significantly. The main influencing factors of (7, -T,) were maximum air
temperature, evaporation and precipitation. (7, —7T,) was positively correlated to average maximum soil temperature,
average minimum air temperature and sunshine hours, but negatively correlated to evaporation, precipitation, relative
humidity and average wind speed. Main influencing factors of (T —T,) were different from different stations, which were
maximum surface temperature, precipitation and evaporation in Liangzhou; minimum temperature, evaporation and
maximum surface temperature in Mingin; maximum surface temperature, minimum temperature and relative humidity in
Gulang ; maximum surface temperature , relative humidity and minimum temperature in Yongchang. In the context of climate
warming, to study and grasp the change rule and influencing factors of (T —T,) was an essential part of revealing
meteorological disaster pregnant environment and assessing regional climate evolution. At the same time, it provided
scientific reference for curbing ecological environment deterioration, adjusting agricultural production and optimizing

planting structure.

Key Words: differences between soil and air temperature (T.-T,) ; change trend; meteorological factors; correlation
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Table 1 Mean value and growth rate and tendency coefficient of (7.-7,) of various seasons

Z=75 Season T H Project el ) iR K& £t
#7% Spring ¥/ C 4.4 3.4 3.5 3.9 3.8
BR R/ (°C/10a) 0.266 0.451 0.152 0.174 0.261
FEE 2 0.726 0.787 0.404 0.488 0.783
H 2 Summer e/ C 6.3 5.5 4.8 5.4 5.5
WK/ (C/10a) 0.343 0.41 0.158 0.098 0.252
FEEE Y 0.633 0.744 0.404 0.235 0.655
B Z= Autumn B/ 2.5 1.4 1.9 1.8 1.9
WK AR/ (9C/10a) 0.073 0.284 -0.034 -0.043 0.07
FEEE e 0.238 0.791 -0.115 -0.173 0.349
75 Winter ¥/ C 0.8 0 1.1 0.7 0.6
WK R/ (°C/10a) -0.078 0.113 -0.16 -0.109 -0.058
FEREY -0.232 0.257 -0.402 -0.273 -0.194
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Table 2 Index of (7.,-T,) of various ages

AR Age ol 8 TR KE g}
60 -03 -0.6 0.0 0.1 -0.2
70 -0.2 -0.4 -0.3 -0.1 -0.2
80 0.0 0.2 0.2 -0.1 0.1
90 0.2 0.1 0.2 -0.1 0.1
10* 0.3 0.7 0.0 0.2 0.3

= 10 4FA0N 21 tHE4LHT 10 4F

2.3 WARIRZEM AT

SR AR o s TTIE 50 a AR ZE VT2 AR 00T, R T R B0 T 75 3k B S S8 AR bR o, T
BT HITE R IERR L, Y EMR L R T4 T 1.0 B AR S 5272, BV i R AR 8 L A B T e SR S e 58 742
B RS ]

N 4 AT LLE SR 22 0 20 14D 60 4EAC R 80 AU I 2 T REHa %Y, 1988 4 TP 4h S 9% 8 BT
R 80 AR E I E 21 42 10 AFACHT I ik 3 T B, 2004 AEJT IR 2 B3 L THE A, 1988 AE(E M L
0. 8, WA i (5 LUK 55, 2004 AR5 ME LR 1.0, 385 T (5 M LU AR 36 5 B 60 4R 70 4R 0 2 R R H,
1980 4EFFUR % 3 E TH#a%, B 80 AEAR 2 21 4D 10 4ECRTHI A Ik 3 EFHBr BE, 2004 4E TR 4R 5L 35 ETH#
#1980 AEfEHE LR 1.5,2004 AE(EME LA 1.4, Y938 5 T (5 M LA 565 1 TR 60 4FAR & 70 ARAR 2 3 3 T [t
1980 AEFF IR R B s F Tk F BD 80 4 A 21 4D 10 R bk sh EFHB Bt 1980 {5 Ry 0.5, %A
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Fig.4 Accumulated anomaly of annual (7,-T,)
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Table 3 Standard regression coefficient of every meteorological factor

Ritpy

Accumulated anomaly/°C

I T K453 F AT
W Heat factor Moisture factor Power factor
R A=) SN == QR S A
Place name R bR AR H . Wk FEX SR
Maximum ground Minimum air ) o . S Relative Average
Sunshine Evaporation Precipitation o .
temperature temperature humidity wind speed
T 0.558 *** 0.212" 0.071 -0.244" -0.262" -0.003 -0.184"
R4 0.233* 0.498 *** 0.059 -0.269 * -0.064 -0.189 " -0.184"
iR 0.837*** -0.316"" -0.123 0.033 -0.221° 0.228" -0.107
K E 0.493 *** 0.175 0.093 0.118 -0.065 0.180 -0.051
o 0.534 """ 0.254" 0.070 -0.519*** -0.355"" -0.104 -0.331 """
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A 22 BB N T A RO S ML K 28 s BB i Il 28 K e Ml s v IR O B
bt | Foe AR AR 5 K B AR fi i Ml AR e Ul
3 Zr5itie

TR T R 22 P 2 18] A Sy r s o N S D O, BRI e E IX e/, R 22 10 ) 72 e B T A g

http ; //www.ecologica.cn



8 WlEs 45l 50 AF BT U 22 AR e R S I T 2725

B ,6 H fieimn , MUK ] P s i 2% 219 Gl 25 2 f N R — 80, IR B3 EIHIREEHBOR Bk A L THIR
JERUIN AR AR AR 2 SRR ETHE S AR & e F B GR 2 1 BB E I B3 AR R
i 22 IR PSR 5—T a BOUERIAZ (L, IF1E 2004 4428 T RAZ

BB AR M R S TR S BB T ARRI R AR AL, A R 22 L R S TR ARG B R R
DR Ml It 9 T e B S L IR S R S IR 2E Y N e e R AR R RO e R 25 5 K
o Mt P SR AR R A F IR R S IEASG (R 528 A K ARG L M- 2 KU 3 B A OG . 2 I 45
R 22 T AN

TEARAEME YR FT 5T P il 22 1072 A, S 8 R AL U A2 i [ 1, R 4B 7 IR K AR IR
R Pl DR AR AL AN D (g —F 5, [ i Sl A 25 A R AR A A7 AR R R R AL T 2 1
S . MRYE T 4 IS M R 2E A, IS TRAE AL R ERT YA T Fh R AR AR R AR 4
IR A 2536 BT A I 28 25 75T, BT 28 M S B DAL, SR IBUIE "B A o AR A, #7228 B U B R A e L
2B R o H B IR R E— PP R E A

2% 3L ik ( References) :

[ 1] FHR, R A THRAL GRS S0 27 WIRATSE,2001,20(2) :153-160.
[ 2] TIPCC. Climate change 2007 ; The physical science basis//Contribution of Working Group I to the Fourth Assessment Report of the Intergovernmental
Panel on Climate Change. Cambridge University Press, 2007 1-996.

[ 3] (RRBALEZIEAGI ) 'S 2 52 AR A I G0 A 4l . b st B2 it , 2007 :3- 3.
[ 4] VamiZe, 3R, TSR PEILT5 DO<E 22 B I 2 R AE 0T 1 B4, 2004,23(3) ¢ 360-367.
[ 5] Pl 36 M R A28 AU RAIE B =R 25 S 30 5 M =K AYARSC AT [ D] IRt M RUfR S TR K%, 2006.

PR AN, SC 2R, ) k. PHL T RO SR 25 Z 1 AR BRAE AL RFIE I 23 BT 55 B4, 2008, 27(4) :844-851.
PR N, S ZEIRR i Y AT 5 X - SR 22 AR A3 BT P L P, 2010, 30(6) < 1442-1449.

TRSCH 2RI, S e PRI, 75 9 R SO 25 A5 0 A4z, 2006, 61(9) :899-910.

A o SR 22 00 A0 S5 R R O v A K s [ D). kst h E SR BHEDFSEBE , 2008.

JEIE B B R P E P TR f R X Z R 25 00 AR AR R AR AL RR AR B X At BT 2 MK AR AR B 28 AL 9 5 e A S5 IR R 5T
2006,11(1) :1-13.

[11] 88 BA R xR R E TG T 5 X AR 28 28U ERAE . 2R 25254 , 2013, 33(13) :4078-4089.

[12] Wl T 3ChE, X B A, JAISCES . AT PG 38 R R 3R03E SO 4R IR AR AL AR A S AT T, R I TR 5 21058, 2011,25(8) : 76-81.
[13]  XIBE, 2R3 . A R U 3R Ocm AR ZE fb. T 5 XA 5T, 2008 ,28(3) :478-484.

[14]  FUEEME PEE  INFS Y DR, BREGE . PG IR R L st K4 it 1988 :230-240.

[15] Livezey R E, Chen W Y. Statistical field significance and its determination by Monte Carlo techniques. Monthly Weather Review,1983,111(1) :46-
59.

[16]  JEATE, MRET BKORIE B [N 28 22 40 ATk xet = oo T 47 24 3 7 37 14 JE 300 43 B stk L, 2001, (3) 125-29.

[17] TR, K& PR XGE S1a SIRE 2 B RRE. T EVME,2012,32(5) £ 1402- 1407.

(18] AL7E 2= B hit, BRADWV. T 45 AFR0E% )2 M TR0 A28 fb Ity el 7. < 4, 2007,33( 10) :61-67.

(197 A Am o A R 5 vEwf L. b L A BFS , 2005,13(2) :533-548.

(207 X . 22 6 1mT A v 4% DR 386 [l U B ik R /N 2B vk 5 S 3L B B2 24 2% 44 7, 2005, 18(6) :524-525.

(217 ERME, Ve AR S 2 XU ST 7 0 e St T 2 AR S Mo 5 PR BRI 5T, 20111, 16(5) :586-596.

[22]  JEWEZR, SRMHE , A4 T 50 Byl 2 b DX b SO 25 AR AR AR A3 BT S S5 B R 2 ,2009,32(4) 1 13-19.

(23] 4%, XK, 2508 2 A TR 22 B 2 AR AR AR AT . 25 B K 23 SRR, 2010, 32( S1) £ 289-293.

[24] £%.20 205 40 4E PG T B X AR 22 A8 A A 238 [ D] 220 o B2 B 98 X IR 5 AR AT 9 T, 2007.

[25] WA, JEIT k. 1961-2010 4FHEARA IR IR 1Y) 28 (L ARFAE. A 35244, 2013,33(7) :2043-2053.

[26] RKF, 3T RS RSB0 RA 0 BLRFIE KO CO, HER 2 m . 0 FH AR 82 4] , 2006, 17 (4) :625-629.

[27] ZE¥adh, 228, XU A I 1961—2005 4F72 & ML78 K t A8k a4 K R RAT4R. o = b 8L, 2012,32(3) :832-841.

http ; //www.ecologica.cn



