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The differences of meteorological drought of SPEI on the north and south slopes of
Tianshan Mountains with different evapotranspiration methods
REN Xianyue, MU Zhenxia,ZHOU Yulin
(College of Water Conservancy and Civil Engineering . Xinjiang Agricultural University ,Urumqi 830052, China)
Abstract; The spatial and temporal variations of meteorological drought on the north and south slopes of Tianshan mountains in
Xinjiang from 1960 to 2016 were investigated with three sets of standardized precipitation evapotranspiration index (SPED),
based on three different methods to estimate the potential evapotranspiration (PET). They were Penman-Monteith method
(SPEI-PM) , instrument measurement (SPEI-S]) and Thornthwaite method (SPEI-TH). The results showed: Both the SPEI-S]
and SPEI-PM indexes showed a wetting trend and a decrease of drought-area, but the SPEI-TH index showed an opposite
trend ; The SPEI-S] and SPEI-PM indexes had the same occurrence frequency of drought on the annual and seasonal scales., 1. e. ,
drought occurred more {requently in the spring and summer seasons, followed by autumn,and the least in winter season. How-

ever, the drought frequency of SPEI-TH did not show significant differences in various time scales. The spatial patterns of
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drought frequency from the SPEI-S] and SPEI-PM indices were consistent. There was a difference of drought frequency in local

regions, which was the same as drought intensity variation; SPEI-PM had a relatively higher accuracy before 1986, while SPEI-

SJ only had a higher accuracy after 1990 in comparison with observed drought events. SPEI-TH was the worst index to reflect

drought events. Overall, SPEI-PM was the most suitable index for monitoring historical drought events,and SPEI-S] could add

some values for monitoring drought after 1990s.

Key words: meteorological drought;north and south slopes of Tianshan Mountains; SPEI; different evapotranspiration methods;

drought events
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Fig. 1 Time series of drought indices and ratio of station to number of droughts events from three SPEI indices

2.1.3 =9 T EMAMH

BB X 1960—2016 4E =45 SPEI $$ 50 7F
DU 35 % A A S R T R R OBOR T R R (R
D, B 1AL, SR =88R X DLk
AR TR R 92 R 545 S R TR0 46%0) .
FAEB TR R AN S Ch 28 YO » & Zfefik
A 16 %O s H A R A 59 IR i £ 59T
5L 30%0) s AR S AR AT U A AR (43 oA 30 A 17
W 5B ERT R A5 518 15%F0 9% , H L
HZRAEWE G 13 G111 RO B .

PuZE AT R s CR 65 00O, RAET
IR B = 1) ok SPET-S] 48 808 52 19 T 248 41, B¢
ki SPEI-TH #8410 & 2= T S0 Rk Bk Chy 61
YO » BT IR i = 198 SPET-ST #5550, S5 AR
4 SPEI-TH 5%k, 552 225 Bl AH R 5 Bk 2 T 240K
BARCH 45 YO » SPEFTH 50388 iy CRAEIRIR
R 18, HEA 4020) s & F T RARREAR R 27 Y0
Horp e A 200K B 1o SPEL-TH 48 54, ik
[k SPET-ST 4845, AH N T 548 A S B 1 L5 5

+ 50 ¢« KXKRFR

®1 HRARAZTETRERERY

Tab. 1 Number of drought events area
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R R R R
PM % 9(45) 7(35) 3(15) 1(5)
S] % 11(50) 7(32) 3(14) 1(5)
TH # 8(42) 6(32) 3(16) 21D
PM & 6(27) 7(32) 4(18) 5(23)
S & 8(33) 6(25) 6(25) 417
THH 8(42) 6(32) 3(16) 21D
PM # 9(56) 5(31) 2(13) 0(0)
ST %k 8(73) 2(18) 1(9 0(0)
TH # 9(50) 6(33) 2(11) 1(6)
PM % 5(83) 117 0(0) 0(0)
S] & 2(100) 0(0) 0(0) 0(0)
TH 4 9(47) 6(32) 3(16) 1(5)
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Fig. 2 Spatial distributions of drought frequency at different time scales
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Fig. 3 Spatial distributions of monthly drought intensity trends
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Tab. 2 Comparison of SPEI-PM, SPEI-S] and SPEI-TH with historical typical droughts from 1960 to 2016

SPEI-PM SPEI-S] SPEI-TH
TR Wi TR TR WA TR TRHE W fEf TR
1961(5) 2.5 1960(5) 2.3 1962(5) 1962(5) 2.1
—  1961(5)
1961(6) 2.2 1960(6) 2.5 1963(1) 1.8
1960(8)
1962(5) 2.2 1960(7) 2.6 1963(3) 1963(3) 1.9
1962(6) 2.1 1960(8) 2.6 1968(5) 1.7
—  1962(7)
1962(7) 2.3 1961(4) 2.1 1974(7) 1974(7) 2.1
1962(8) 2.0 1961(5) 3.0 1979(10) 1979(10) 2.0
1963(6) 2.1 1961(6) 2.8 1980(11) 1980(11) 2.3
—  1963(7) 1961(5)
1963(7) 2.1 1961(7) 2.7 1984(8) 1984(8) 2.3
1964(6) 1964(6) 2.1 1961(8) 2.6 1986 (7) 1986(7) 2.0
1965(5) 1965(5) 2.1 1961(9) 2.0 1987(8) 1987(8) 1.8
1965(8) 1965(8) 2.0 1962(4) 1.8 1990(6) 1990(6) 2.2
1967(6) 1967(6) 2.1 1962(5) 2.9 1991(9) 1991(9) 2.0
1962(5)
1968(5) 2.2 1962(6) 2.8 1994(11D) 1994(11) 2.5
1968(6) 2.3 1962(8) 1.9 1997(4) 2.1
—  1968(7)
1968(7) 2.3 1965(5) 2.3 1997(9) 1997(10) 1.7
_— 1965(5)
1968(8) 2.0 1965(8) 2.0 1997(10) 2.5
1969(7) 2.1 1967(6) 1967(6) 1.7 2001(3) 1.8
—  1969(8)
1969(8) 2.2 1968(5) 2.0 2001(5) 2001(11) 1.8
1968(5)
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—  1970(6)
1970(6) 2.3 1974(5) 2.1 2002(8) 2002(8) 2.3
1974(7)
1971(5) 2.1 1974(7) 2.5 2005(3) 2005(3) 1.6
—  1971(6)
1971(6) 2.3 1980(8) 1980(8) 1.9 2006(8) 1.9
2006(10)
1973(7) 2.6 1984(8) 1984(8) 2.1 2006(10) 2.4
—  1973(7)
1973(8) 2.3 1985(7) 1985(7) 1.9 2007(4) 2007(4) 1.8
1974(5) 1.9 1986(7) 1986(7) 2.1 2008(3) 2.1
1974(6) 1974(7) 2.2 1990(6) 1990(6) 1.9 2008(5) 2008(5) 2.2
1974(7) 2.7 1997(4) 1997(4) 2.1 2008(6) 2.0
1975(5) 1975(5) 2.3 2004(6) 2004(6) 2.1 2009(4) 1.8
2009(10)
1977(4) 1.9 2006(8) 2006(8) 2.3 2009(10) 1.9
1977(5) 2.2 2008(6) 2008(6) 2.2 2012(4) 2012(4) 1.8
—  1977(6)
1977(6) 2.2 2009(6) 2.3 2013(3) 2.3
_— 2009(6) 2013(3)
1977(8) 2.1 2009(7) 2.1 2013(10) 2.1
1978(7) 2.0 2011(7) 2011(7) 2.2 2015(7) 2015(7) 2.2
—  1978(8)
1978(8) 2.2 2014(7) 2014(7) 2.4 2016(3) 1.9
1979(8) 1979(8) 2.1 2015(7) 2015(7) 2.3 2016(4) 2016(9) 1.8
1980(7) 1980(7) 2.4 2016(9) 2.4
1984(8) 1984(8) 2.3
1985(7) 1985(7) 2.4
1986(7) 1986(7) 2.
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