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Abstract: Based on the observational data of monthly maximum temperature, minimum temperature, precipitation, wind
speed, relative humidity and sunshine duration of 6 stations in the Northern Tibet from 1961 to 2006, the potential
evapotranspiration were computed using Penman-Monteith equation. The linear trend, inter-decadal variation and the
seasonal difference of the surface humid index were analyzed, and the relationship between surface humidity index and
elements such as sunshine duration, mean wind speed and diurnal temperature range were discussed. The results show that
(1) The annual surface humidity index increased during the period of 1961 —2006, and the increase rate was around 0. 01
—0.05/10a. Also, the seasonal surface humidity index increased in most parts of the Northern Tibet, especially in spring
and summer. In recent 26 years (1981 —2006) , the annual and seasonal potential evapotranspiration showed a declining
tendency, and precipitation plays an obvious increasing trend, which resulted in the rise range of annual and seasonal
surface humidity index increase, especially in summer. (2) In terms of inter-decadal variations for surface humidity index,
from the early to mid 1960s, the climate showed higher wet and lower temperature in the Northern Tibet. While from the
late 1960s to the mid 1980s, the climate presented colder and drier. After the early 1990s, the increasing trend of mean

temperature existed, the surface humidity index increased significantly, and the climate showed warm and wetter. (3) The
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surface humidity index was most sensitive to precipitation and relative humidity as well as daily temperature range change,

which was more sensitive to sunshine duration and wind speed change.

Key Words: Northern Tibet; surface humid index; climate change; sensitivity analysis
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Fig. 1 Distribution of meteorological stations over Northern Tibet
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Fig.2 Variation of humid index in Shantsa (a) and Chali (b) in summer from 1981 to 2006
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Table 1 Linear trend of annual and seasonal surface humid index in Northern Tibet

PR CETR) PR () R (B8 )
= West (Semi-arid) Middle ( Semi-humid) East (Humid and Semi-humid) PRI X
Season N Northern Tibet
PEX, Palgon H1#|, Shantsa FR il Nakchu 442 Amdo Z& H Sokshan ¥ 2% Chali

%% Spring 0.024/0.03  0.02*/0.04*  0.04*/0.074  0.04*/0.02  0.032/0.09*  0.054/0.03 0.03*/0.054
HZ Summer  0.04/ 0.07 0.02/0.18*  -0.01/0.11 0.03/0.10  -0.02/0.11 -0.01/0.134  0.01/0.122
FKZ Autumn  0.03/ 0.05 0.03/ 0.04 0.064/0.00 0.09/ 0. 06 0.01/0.10 0.13*/0.20  0.054/0.08
&7 Winter  0.01/ 0.01 0.01*/0.01 0.02*/ 0.02 0.02*/0.00  0.04*/0.05 0.01/ -0.01 0.02*/0.01
4E Annual 0.024,0.04 0.034/0.08* 0.022/0.074 0.05*/0.06% 0.01/0.084 0.044/0.094 0.034/0.07*

A, A, x5rIFRRE R 0.10,0.05 F10. 01 & 2 HAR I K5 “/” 5 5 BUF 43 5] R 1961 ~ 2006 4FF1 1981 ~ 2006 4F ) S fEMI % The
linear trend tests are significant with p <0.10( A), p<0.05( A), p <0.01( % ) ; The number of forward and back with ¢/’ are the linear trend of 1961
—2006 and 1981 —2006
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Fig.3  Variation of surface humid index in Northern Tibet during the

period of 1961 ~2006
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Table 2 Linear trend of potential evaporation and impact meteorological elements in Northern Tibet

P e R AR T H e

N5 X3 3 =3 9 e
AR PSR AR PR 00t (g (Caoe gk PR
Z=45 (h/10a) (m:s~'/10a) (%/10a) (°C/10a) Mean Mean Dail (mm/10a) (mm/10a)
Season Sunshine Mean wind Relative Mean m .e; - minif: - tem al}; re  Precipit ; . Potential
duration speed humidity temperature i " emperatre CCIpriano evapotranspiration
temperature  temperature range
%2 Sprin -3.2/ -0.04/ 1.9*/ 0.16%/ 0.02/ 0.38*/ -0.36*/ 6.3*%/ -1.7/
P _14.2 -0.53*  4.6* 0.36 0.39 0.41% -0.03 9.72 -9.0
B S -7.8/ -0.03/ 0.1/ 0.12%/ 0.05/ 0.204/ -0.154/ 1.6/ -0.4/
ummer
-46.5% -0.40%* 3.6* 0.284 0.12 0.40%* -0.474 13.4 -14.2%*
%3 Aut -2.9/ -0.06/ 0.7/ 0.27*/ 0.11/ 0.42*/ -0.32*%/ 5,44/ -1.4/
mn
TE 47,74 _0.40%  4.5% 0.464 0.22 0.73* -0.514 2.6 ~10.1*
&% Winter 0.4/ -0.05/ 2.7%/ 0.50*/ 0.18/ 0.79*/ -0.61*/ 1.7*%/ -1.4/
= -7.1 -0.40* 5.7*% 0.804 0.70% 0.92* -0.22 0.7 -5.6
4 Annual -13.7/ -0.04/ 1.3*/ 0.26*/ 0.09/ 0.45*/ -0.36*%/ 15.14/ -4.7/
nnu
-85.6* -0.40* 4.6% 0.48* 0.354 0.67* -0.314 26.34 -38.9*

A, A, *53RIFRE 0.10,0.05 F10.01 B EHRIKT /" B J5ECF43 B 1961 ~2006 4EF1 1981 ~2006 SE S MR Z  The linear
trend tests are significant with p <0.10( A), p<0.05( A), p <0.01( % ) ; The number of forward and back with ‘/’ are the linear trend of 1961 ~

2006 and 1981 ~2006
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Fig.4 Anomaly value of annual and seasonal humid index (left ) and mean temperature (right) in Northern Tibet from 1961 to 2006
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Table 3 Correlation coefficient between humidity index and meteorological elements in Northern Tibet
FHRERR FHRESE  PHHEERE

BRI FH AR IR RE PR

i Sunshine Mean wind Relative Mean Mf:an M f:an Daily F%ﬂ(i
Season . - maximum minimum temperature Pre(:lpltatlon
duration speed humidity temperature
temperature temperature range
#Z5 Spring -0.586 -0.386 0.762 -0.417 -0.546 0.130 -0.684 0.984
EZ Summer -0.798 -0.299 0.798 -0.132 -0.451 0.419 -0.849 0.975
#Z& Autumn -0.741 -0.402 0. 660 -0.099 -0.391 0.370 -0.745 0.957
£-Z5 Winter -0.372 -0.554 0.823 -0.472 -0.686 -0.163 -0.659 0.966
4E Annual -0.689 —-0.468 0.718 0.094 -0.155 0.342 -0.546 0.943

BUARCFRR AR 0.10 YU BEWK YK The black number is insignificant with p <0. 10

PA_E AT 2 B, ZE R AR X YR 1 B0t W K B AR B AR B 2 A i 7 B S AURR , S R BRI XL
B S th, 55 A A A
4 ING

RBEEEICAT AR LUT SIS : (1) 3 46a JRI0HX AR Hh 22 00 1 76 B0 BN R A1 R2 B 1 35 K 3, 3 18
0.01 ~0.05/10a, LA ZHEMER K, P2l FRIBIE H8 BORE - X W 2 I K, F K= IR B8 3
. T 26a(1981 ~2006 4F) \ZEHh R IR IHTEHIG K EAEI K, UE R EE,

Q) B , BALHIX 20 20 60 4%, Hh i R ZR I LR BARIR A 3 i SR RRE ;60 FRUG
1% 80 R A, IR ARAR , Hh VR IE 8 Ok TR, R T B SARRHE ;80 4E4R 5 #1 3 90 4R 47,
AL X 2 BN R IRARIR AL ; 25 , IRFFEE TR, R IR 118 50 8 380, s i 3 R b X R Bk DA B
o R BRERHE

(3) i 46a AL X F AR BRIANABE B D EE, EFEVRMBEERHE, (B 26a MFEFHLE
FEBR B BB R B AR AEZE B - 38. 9 mm/10a 8 R B E /D B E MK B R kg B
K, F¥45 10a 43 F135 00 9. 7mm F 13, 4mm , 4 [F7K Bt 2L 26. 3mm/10a 3R B BN, IF 46a FF-HS
BN B R THR S35 0.26°C/10a; 4 Z -5 JE H B 2EH B A /ME
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