JASE IR S i ¢
JOURNAL OF APPLIED METEOROLOGICAL SCIENCE

CACE B
2008 4F 2 A

Vol. 19, No. 1
February 2008

45 ERFERBEMBTHER ST

¥ B BV Ofr Bl Han’

V(T IR KR T, BB 850001)
D (RIBETTR SR, hLEE 850001)

o OEY

m E

FIH 1961—2005 4EH7 5% 0.8 m,1.6 m F1 3.2 m & H F 4, R AW R R B EUEEE A5 LA S s
Fr, o0 T3 45 AERLBE IR 2 B iR (0 A8 b a3, DL K Sl R AR SRR . S5 R R LT 45 AEHEE 0.8 m Al
1.6 m A 35 b Y St A Y 35 A 1 TR B B, i 1) 225 (0. 58 ~0.69 °C ) /102a;0. 8 m Fl 1.6 m - 2 by I {51 1] 2% 45 =& A
KB/ ;3.2 m F 3R 20 DU ZE T iR a5 K, & 2Rt /0N 5 5 [R) 011 28 50U A 1 T R BE LU, b Ui 49 R R 520
tE 20 60—90 44X 0.8 m 1 1.6 m 4734 b i 52 B W (9 B AR AR T st s 2 ¥ b iR 20 128 60—70 AR I RAK,
80 AF ALK 2 Z= T AT AR A , 90 AEACER R B IEHEF-50.8 m, 1.6 m Fl1 3.2 m F-FI MR ¥ 7 1999 F B T 7%
TRBE, REMARRNE LA 1.6 m £ 2 &, BFE S 1963 48 ; & Z R 2 F 35 1R 58 0 B2 1 & A= 78 1999 4F; & &
0.8 m M 1.6 m ¥R £ 5% MR AEN, FE kAL 20 4 60 4548 ;1999 ,2002—2005 4E4 78 3.2 m V- HL R
SEH AR I 5 5 R 2 FIAR S 2 bl () A SR AR R M IR AE 1986 4, & R AEAE 1983 4F,

KB PLET I M B S ARy R R AR

51 &

T M BRI 2R 55 45 41 4% 22 Il 4 B4R o A o

Wil - LA — A 2 TR A4y o AE B -S
FE A P o T S R % M L R B X KA R
WM A A T RO AR Y R
B2 b IR R i 2 R 0 1 A b X S R A AR
AU, T Ok RS A 2 X L 1 A AR A AT T B
E o TR NP o R e o | P A o e e e R 2 R
(1 b VL U0 U 2 R R IR, 45 K 2 RR % B 30,4 m,
0.8 m,1.6 m F13.2 m PREE I {945 - 35 b Y 75 3 —
AN AR 5 T 5 B R T 1 M 3R
PAF 10 m {5 Bl 9 B9 2 4R v )26, 3 20 42 80
AERLIELL(0.5 ~1.0 C)/10a (3 F 2T+,
85 2 BT 357 0 R A D ) B 22 4 R b R 4 R g
M 20 120 80 4E AR J5 I 3 1996 4F 8] £ 4F % + F R
ARYIEEE TR T 0.5 ~ 1.5 C P s IR X
— A ZAEVR £ 15 m IR A ¥ I E 7E 20 42 60—90
SRR TH R T 0.2 ~0.3 C 15 55 0Bk K AL ¥ A g
TS b TR L 10 R T R A, ) T ek K

Y FFIE R B 55 0. 56 °C/10a, 4k s v s i 28 v
THEFRE /N, FH R 0.34 °C/10a"") 5 3k 1@ K 242214
BT A JK HiL X B9 22 4F B 4 AF 70—90 4E % ] ] 20 em
TRIE A g Mg 1T T 0. 8°C 5 SRR VI b W T 45 M
X 7E 1958—1990 4EHH (] ,10 m VREEAN MR T T
0.3 ~0.6 C"' . 346 ¥E Rl #0 UL T 3T 199 Y M 3R T
mEHEREEN,

T 40 AR R BRSSO T R Gt
FEPL % TR 2 M IR AR Y B R RS . AR SE
SAEZF G A 53, XA 45 AE LR TR 2 b TR A0S
A ] R ZAE SR A AT T AT, DL R I
SRR F 5L,

1 B SIk

A ¥k BURT ¥ 1961—2005 4E % H 0.8 m I
1.6 mPh K 1971—2005 4E % H 3.2 m E ¥ b, ##
12 ARWAE2 A& R 35 HRhESE,6—8 AR
B 9—11 A FEEREFTFH ., 24 FHHE
S H 1971—2000 4E 18 30 4E35F1y

b Uk B A=A T ) 3R — oo e M O B A T

TR SR AR AR TR TOU 1 R 90 ) X 4 BRSO A B R 1 (40565002 ) BE D)

2006-08-14 W3 ,2007-07-09 W 2 - i o



11 kb A T 45 AR BE IR R M IR AR L B A 97

U BX R R T BER L, SR
M A B RURE S A R 1L 4 07 ik ol 4 B M U Y R
AR, RABEFERTFhrE 2= 2 1506 0 5w bn i, ok
AT IR 2 HL I B SRR

2 BRI

2.1 REMEBENSEH@EE
AR A AN ] Isf 3 8 J2 b 3k 198 A A 1] 25 43 7 (3%
1) BLp% 4% 24 27 2 4 IR 1 B W 3 i B IR B
PoX G RERAER BB, Kb 0.8 m PR
SR 2 CFEL 1) 3.2 m 3P B35 503 B E e 1
F1 HNFERBEHEHSEMMIEZER(£46.°C/10a)
Table 1 Linear trend of mean soil temperature at
deep layer in Lhasa (unit: °C/10a)
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Fig. 1  The variation of mean soil temperature at

0.8 m in Lhasa during recent 45 years
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Fig.2 The variation of mean soil temperature at

1.6 m in Lhasa during recent 45 years
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Variations Trend of Soil Temperature at Deep Layers
in Lhasa from 1961 to 2005

Du Jun'" Hu Jun” Yang Yong" Lhak Pa" Lu Hongya"
Y (Tibet Climate Center, Lhasa 850001)
» ( Lhasa Meteorological Bureaw, Lhasa 850001 )

Abstract

Using the data of monthly mean soil temperatures at 0.8 m, 1.6 m and 3.2 m in Lhasa from 1961 to 2005,
the linear trend, climatic anomalous and climate abrupt of deep soil temperature during recent 45 years are analyzed
by using of linear trend analysis, accumulated variance and signal noise ratio methods.

In terms of linear trend, the annual mean soil temperatures at 0. 8 m and 1.6 m display a significant increasing
trend in Lhasa in the past 45 years, and an increase of (0.54—0.62 °C)/10a, especially at 0.8 m is indicated.
During recent 35 years (1971—2005) , the maximum rising range of mean soil temperature at 0.8 m and 1.6 m is
in spring, the rate of rising is (0.84—0.69 °C)/10a, its minimum is in autumn. But the maximum rising range of
mean soil temperature at 3.2 m is in summer, the rate of rising is 0. 71 °C/10a, and its minimum is in winter.
Comparing to the air temperature, the rising range of soil temperature is bigger in the same period. In addition, the
rising range of the mean soil temperature at deep layer increases, specifically at 0.8 m and 1.6 m.

There is an obvious increase tendency of inter-decadal variations of the annual mean soil temperatures at 0.8 m
and 1.6 m from the 1960s to the 1990s. The seasonal mean soil temperatures at 0.8 m and 1.6 m are low from the
1960s to the 1970s, obviously in spring, and they are still low slightly in the most seasons of the 1980s. But there
is positive anomaly of the mean soil temperature in all the seasons of the 1990s, specifically in spring and summer.

The inter-decadal variations of the seasonal mean soil temperature at 3.2 m show an obvious increase trend
from the 1970s to the 1990s. There is negative anomaly of the mean soil temperature at 3.2 m in all the seasons of
the 1970s, especially in summer. To the contrary in the 1990s, there is positive anomaly of mean soil temperature
in all seasons. It is also much evident in summer.

The annual mean soil temperatures at 0.8 m, 1.6 m and 3.2 m are anomalous warm in 1999, whereas anoma-
lous cold year occurs only in 1963 at 1.6 m. In summer, the anomalous warm of the mean soil temperature at deep
layer takes place in 1999. In winter, the soil temperatures at 0.8 m and 1.6 m are anomalous cold in years in
1960s, and the mean soil temperatures at 3.2 m are anomalous warm in 1999, 2002—2005.

Except for no abrupt change at 3.2 m in winter, the seasonal and annual mean soil temperatures at deep layer
have abrupt changes, and it occurs in the 1980s. In summer and autumn there is a sudden change in 1986, in

spring and winter there is a climate abrupt in 1983.

Key words: Lhasa; soil temperature; linear trend; anomalous years; climate abrupt



