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Table 1 Initial date; total days and intensity index of cumulative precipitation
during summer drought in Shaanxi Province from 1961~2006
0 Eﬁﬁ H REREL %iﬂ%mﬁﬁﬁﬁ%‘ﬂ( G ﬁilé H RERH ?zﬁ[‘%ﬁ?ﬁﬁ%%ﬁ
Year Initial date Days of Inten.sny md'eX. of ' Year Initial date Days of Imen'suy lnd.ex' of.
(M-d) summer drought cumulative precipitation (M-d) summer drought cumulative precipitation

1961 7.15 18 —1031 1984 7.26 18 —1001

1962 — — — 1985 7.12 36 —1591

1963 7.7 38 —2367 1986 7.11 43 —2752

1964 7.3 19 —996 1987 7.38 19 —1099

1965 7.22 24 —1650 1988 — — —

1966 7.23 38 —1603 1989 7.27 15 —1179

1967 7.21 21 —1375 1990 - - -

1968 7.4 31 —1573 1991 7.6 20 —1106

1969 7.25 16 —993 1992 7.17 26 —1413

1970 8.6 20 —1516 1993 7.1 12 —933

1971 7.10 22 —1516 1994 7.1 35 —2990

1972 7.24 34 —2606 1995 7.1 12 —1062

1973 8.2 28 —1946 1996 8.11 15 —1348

1974 7.1 26 —1319 1997 7.20 17 —1077

1975 7.27 35 —1368 1998 7.11 16 —887

1976 7.15 35 —1117 1999 7.7 40 —2729

1977 7.24 29 —899 2000 7.15 20 —1663

1978 7.16 41 —1927 2001 7.30 29 —1692

1979 8.15 14 —1048 20 7.1 35 —2300

1980 7.4 23 —1659 2003 7.17 15 —1124

1981 7.16 23 —1511 2004 7.1 14 —977

1982 — — — 2005 — — —

1983 7.1 17 —978 2006 7.24 21 — 1487
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Table 2 Intensity grade during summer droughts in Shaanxi from 1961~2006

FEAy Year

REPZER RS AR B
Intensity grade Intensity index
ToRE No drought M=0
ZARE Slight drought 0<<M<<1.0
Fifk 5 Moderate drought 0= py<1.5
IRIR R Severe drought M=1.5

1962
1969

1961
1991,

1963
1994

1982
1979

1988
1989

19902005
1993 1995 1998 2003 2004

1964 1967 1970 1971 1974 1977 1980 1981 1983 1984 1987
1996 1997 2000 2006

1965 1966
1999 2001 ,

19681972 1973 1975 1976 1978 1985 1986 1992
2002

2 ARBAEFE

1961~2006 4F [ 74 (R 52 A 2 4F X3 35 Uil
1 24°C~26°C, SRR B E S A A A,
b . ZE X ZEFHEKEN 70~90 mm, J§7H
A AR 30 mm, KW AFETF 35Cre
T H O 10 d, PR BERER 34 ds R IR BRI E
I EE R 26. 1 mm, KIS EH =R H ¥y 4.8
d. FERBERECN 20 d: R AR B RFK & X3P Y E

9257 mm, XIS e B 80 3.6 d. R E
RECOy 14 d, SRR B WIZE R B (3R 3)1BdL. %
dh PR 240 ~340 mm, e ZE 3R 270~400 mm , Bt
FAPE &S 230~ 310 mm, B AR &Y 290~ 380 mm,
KFFAET Ak 8 AR 78k &, BAREH
FHZERMEILEFE T A8 AR PHERRES
20%0~70%6, thim KT Ik FJHH K B B R IARRTE IR
BHRASRE, KD R EKIFR R,

w3 ABREHALEZE(nm)

Table 3 The total evaporation during the typical summer drought period

S 4k L= fiste ST Yk [ fi STk
“FE Ankang 288 375 332 364 379 347 198 203
FE Y Baoji 276 196 241 335 243 258 195 168
K7 Dali 375 288 280 306 291 308 220 191
I Hanzhong 235 185 243 252 288 240 159 163
1% BH Lueyang 258 175 245 306 219 241 161 161
HE: Binxian 333 247 246 276 248 270 181 165
P§% Xi'an 354 271 313 326 294 312 209 187
{HF Wei nan 397 268 277 283 240 293 199 168
3 Wugong 366 256 263 319 244 290 193 164
11 3% Shiquan 263 259 278 312 329 288 171 174
7 £ Shangxian 294 290 310 386 326 321 206 188

23 15 AMUERAER FIRK Sl H 2
Y2 TRl AL (3R 4)» 28 0% AL RE B4 158 1T i) 45 e
REARE KR il B 2. R RE DL 45 %
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BAPRET X, 4 m T R AR A I B
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Table 4 The precipitation; the number of days with high temperature and

the average temperature during summer drought in the 15 representative stations

FR IR F Severe drought

FREE Moderate drought

BRE Slight drought

WEEY  FHAE

rAim A PR FIRER PR

W H = = =

I F%{JJ(E Days with Average Ig%]KE Days with Average %7}(; Days with Average

tems Precipitation . Precipitation . Precipitation .

(mm) high temperature tempfrature (mm) high temperature tempferature (mm) high temperature tempfrature
(d) (C) (d) (©) (d) (©)

ﬁ;% 55.2 3.4 22.9 27.8 2.2 23.9 13.7 2.2 24.2
Binxian

WZE‘_ 69.7 1.5 21.6 29.7 1.8 23 17.3 1.5 23.1
Longxian

I 61 8.3 25.4 23.7 6.8 26.3 14.2 3.1 26.6
Hancheng

j(ﬁ’ 42.9 9.3 25.4 14.4 8 26.4 11.9 4.8 26.7

Dali

i

{ﬁ‘% 42.8 11.5 25.4 19.3 7.8 26.5 7.7 5.7 27.2
Weinan

ﬁk 29.2 11 25.6 17 7.8 26.5 2 5.7 27.4
Xi an

J—r“i‘li_ 30.8 7.5 25.2 9 6.5 26.3 13.6 4.7 27.1
Zhouzhi

K 28.7 6 24.7 12.8 5.8 26 5.4 3.6 26.7
Wugong

EX% 45.8 5.7 24.3 13.5 4.8 25.4 13.1 3.6 25.8

Baoji

e 52.4 3.1 24.6 29.4 0.8 25.2 21.9 1.1 25.4
Hanzhong

L 93.1 3 22.8 45.3 0.9 23.4 34.5 2 23.5
Lueyang

ﬁé 49.2 8.6 25 36.3 3.8 25.4 18.6 3.1 25.7
Xixiang

E% 60.8 10.6 25 41 4.5 25.2 15.5 4.8 25.7
Shiquan

LR 59.3 14.8 26.5 40.2 8.1 26.8 18.3 5.6 26.9
Ankang

ﬁﬁ% 58.5 3.2 23.4 32.8 1.8 24.1 13 2.2 24.6
Shangxian
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Table 5 Eigenvalues of subtropical high during severe summer droughts

7 July 8 A August
HH HMRBEFEE ZHEFHHE HMRBAEFIE ZHEFHHE
Ttems Average value of years Average value Average value of years Average value

with severe summer drought of many years with severe summer drought of many years

AR %L Area index 18
PR FEEL Intensity index 31
FLROLE 99
Position of ridge line
e 97
Position of Northern border
[ERlIEEg Y 197

Point of western extended ridge

22 19 22
42 34 39
23 27 26
28 32 31
118 111 117

3.2 KREWRYFE

KRR T KRIESRARDS, 2 E
F 20 B NIBE Y SR IE 3 B A R [A R
KARRKE RIBIE B 54, KRR
SR T X K VDR R B BRI E
PERAS R A R R RS AR R IR R
SEHIF)

H T 7 R A O 1R AR R B
100 hPa, 2Bk A B b X o F 0 25 TR #2157 0
5 FEAF DU JC 14 B2 o0 76 300 hPa b i 2 15 25 {1 B
B, XRE PR 500 hPa T A 5 A1 A
B B AR M E R AT RN S &
JRPOH kL X AR AR I FE L I L T
[EREAZ X B R EE AR —., &
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Fig-1 The average geopotential height and temperature fields at 500 hPa(a.b). 300 hPa(c.d) and 100 hPa(e.f)
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Climatological characteristics of summer drought and
its causes in Shaanxi Province

FANG Jian-gang' >, BAI Ai-juan""’, XIAO Keli’, TIAN Wu-wen’
(1. Institute of Earth Environment, Chinese Academy of Sciences, Xi an, Shaanxi 710075, China;
2. Shaanxi Climatic Centres Xi an, Shaanxi 710014, China;
3. Shaanxi Meteorological Observatory, Xi "an, Shaanxi 710014, China)

Abstract: Using the reanalyzed data of NCAR/NCEP and observation data from 15 stations in Shaanxi
Province in summertime of June: July and August during the time from 1961 to 2006, climatological characteris-
tics of summer droughts and their representative circulations are analyzed- The results show that high tempera-
ture, little precipitation and obvious decadical variations are the main features of summer drought in Shaanxi-
Furthermore, most of summer droughts occur in the decades of 1960, 1970 and 1990. The atmospherical circu-
lation of serious summer droughts of Shaanxi can be described as the followings: The weaker western Pacific
subtropical high, the stronger northeast-moving Tibetan high, as well as the Tibetan high or the high belt based
on the Tibetan high gets united with the long-wave ridge or the western Pacific subtropical high are the typical
circulations of Shaanxi summer droughts. Additionally the consist position of southern Asian high at the level of
100 hPa. the high at the 300 and the Tibetan high at 500 hPa. and its correspondence with the warm center in
the whole troposphere: are the typical circulations of the persistent and abnormal summer droughts-

Key words : summer drought; climatological characteristics; atmospherical circulation



