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Study on Extreme Characteristics of Temperature,
Humidity and Daily Temperature Difference in Dunhuang

LIU Yan-lin, GUO Zan-hong, TANG Qi-huan
(Southwest Technology and Engineering Research Institute, Chongqing 400039, China)

ABSTRACT : Objective To establish an annual extreme fitting model of temperature, relative humidity and daily tempera-
ture difference in Dunhuang area. Methods According to the daily data of temperature and relative humidity at the local
meteorological station, we statistically analyzed the annual extreme value of three elements. Then we established the ele-
ments of the annual extreme value Gumbel model by the likelihood method. And we discussed a bounded domain of meteor-
ological elements in the extreme return period domain at the same time. Results We presented the annual extreme Gumbel
model parameters of the temperature, relative humidity and daily temperature difference in Dunhuang area. Conclusion
The Gumbel model of meteorological factors in Dunhuang area gave the location parameter and scale parameter. The maxi-
mal temperature was 35.193, 1.072 °C, and the minimal temperature was —20. 085, 1.945 °C. The maximal relative hu-
midity was 95.254, 2.471% , and the minimal relative humidity was 5. 837, 1.505% . The maximal daily temperature
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difference value was 20. 676, 0.777 C, and the minimal daily temperature difference value was 1.398, 0.593 °C. The
return periods of the maximal relative humidity, the minimal relative humidity and the minimal daily temperature difference
value were 6.3 years,47 years and 10 years, respectively.

KEY WORDS:: the extreme meteorological factors; the Gumbel model; location parameter; scale parameter; the maxi-

mum likelihood method; return period

A PRI X, JC LR PG L A VDX T 7K
Wil ZE KRR, B IR —MAE 50 ~60 C 4
RKAWATFEZE-30 C, BEHRIR2Zr 55 35 CLLLE,
ARSI A RIES BARR] R ZET R
ZER TR B SR RRAE . T 51 i 5 1l
TCA B IEAL R AT AL R I AR BN
THR 2 R o R T, B 5 | R F B 1) BT I
1o R IR 25 1T 5| i T8 S Bk R IR S
PRI AR il ft = A R B AR, 4 T R RK A )
Ak IE NIRRT R X REZ B R e K2 S
BRVEA 2552 AR I T (AR e | 28Rk it A s
Jfi VT B R NG O EE RS oA S Rk
A TERS  AERHIS A 3 AR A TR B R A2 84k, K
2 R E ARSI E H EE TT B 45, DT FRAEG ™ it 11 28
BE i i

VEZ 2B TR & s Sl W
FERGAMICHED LIRS BRI
FERRLEML S TRELET B TR
S AR TR F RIS T PR E R AT T2
WFFE . X LB FE P ALS A i g0 0 [ EL AR S e iE 2L
R, K2 &5 X $6 2 R 10 7 B A xR 58
SEIL AT G0 R, X 06 245 R % 5 | P g 438 1
AR, WSCERES T I iy A 1 4R i B LR A9 i
VBB RR IR B R R A DG SR 1 . 1T A AR
TR0 Y PREE S5 A2 AN AT 43 1 ek B I B ) Bl A AR
A A AR XA T 7R U i P 28 O 45 AR 22 R
FAZEARK, A i i 5 K B P e 17 2T Re A2 7E
BRMMmZE , L, P R 25 R AR R 7
gy IR R —E 1 R R

PAEEE S5 1 P A R B 2 R 7 i 3R
BRGNP B R 2R 77 B SR PREE 0 B I A
Bi 2 B LR KN RIEAG IR B0 25 R F ki &
B . PREE S A 0™ IR AR R0 IR AT P AR
H KA , Gumbel 5347 2 400G AR BAE H HI 89 53
i, W24 NN Gumbel 4345 Xof [ F 42 37 4
SOV e i g K B A e AR A T B K ik TR

JER BN AR AR S e R O B AT A
MR AT T 0, BRICTY (R LB Al N
WXt Gumbel 431 2 B b 3 7 B ik 47 T 3
W GIB 1172, 11 H5E R Gumbel 2344
KENEER AR Z A,

SCHRR AR EORIT 15 A A TR RE R G R Y H
TCIHEL B A3 AT 1 SB0KE M DXL BE RF 08 B A H R
ZEMBT S 43, I35 T EATTAY Gumbel S5, F5- 81
B AR SZ W 1 % G0 T o, 7 S 7 SO b IX G 3R
B PRI B0 45 B 0 8 VPG A R T PA B
B,

1 |SKYFEEE

FRAR SR IX 1991 4F % 2005 4EEK 2 : 00,
8 :00,14 : 00,20 : 00 ) 4 ¥ B2 FAH X 8 5 440
i, DVER 4 Wl Eem (A S5 BREZ 25 H
M2 BT A BT R X R N H R 22 i KB
L UN R N
F=1 HUE 1991 F£Z 2005 F£RGEE HEXEEF BRERE

Table 1 The annual extrema of temperature, relative humidity,

daily temperature difference in Dunhuang from 1991 to

2005
s BB/ C ARSI/ % Hizz/C
o RARE s sRE RRE SME
1991  36.8 -29.4 96 8 21.2 2.3
1992  34.9 -21.9 97 5 2.3 1.8
1993 33.5 -18.8 98 5 21.3 1.0
1994  36.8 -20.1 98 4 20.6 0.2
1995 36.1 -19.5 100 6 19.7 0.5
1996  36.2 -21.5 98 0 21.8 1.6
1997  36.2 -17.6 95 7 21.6 1.9
1998  35.2  -20.9 97 4 21.2 0.3
1999  37.0 -20.2 97 5 21.0 0.4
2000 36.5 -19.4 96 4 21.2 1.0
2001 36.0 -25.0 96 4 19.5 1.2
2002 34.6 -22.7 96 4 21.9 1.3
2003 34.2 -19.8 98 6 20.9 0.7
2004 35.6 -23.6 91 6 20.6 0.9
2005 36.2 -19.1 93 7 21.0 1.3
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Table 2 The Gumbel parameters and value corresponding to re-
turn period of temperature, relative humidity, daily

temperature difference in Dunhuang
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