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Abstract: Through the data of air temperature and precipitation from 1960 to 2009 at the three stations of Yanqi,
Hejing, and Heshuo County, and using methods of linear fitting and Mann-Kendall test, seasonal and annual changes of
air temperature and precipitation in lower reaches of Kaidu River Basin were characterized in this study. The results indi-
cated that: (1) Annual average temperature of these three counties showed an escalating trend. The linear fitting growth
rates of these three counties are 0.366°C-10a™", 0.256°C+10a~"' and 0.033%C-10a""'. (2) Mean maximum tempera-
ture and the mean minimum temperature of Yanqi and Hejing County showed an ascending trend, while monthly mean
minimum temperature in Heshuo county showed a decreasing trend. As for as seasonal and annual temperature alterna-
tions are concerned, seasonal temperature of all these three counties showed an increasing trend. Temperature increase in
winter is significant. The inter-annual alternation extent of fall average temperature is at same range of inter-annual alter-
nation of annual average temperature. {3) Annual precipitation anomalies of three counties appeared down-up-down
trend. (4) Lapse rate was abnormal in three counties, and precipitation rate was abnormal in Yanqi county. Abrupt at-
mospheric temperature change occurred frequently and all of them ocurred in the 1990s.
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Table 1 The average temperature and temperature anomaly in three sites in the Downstream of Kaidu River Basin

F Year £ % Winter &% Spring H % Summer #*ZF Autumn
wROMB ymRm L. FHRE L, FHYA my  THUR . FHSE o
Site Period Average Average Average Average Average
temperature Anomaly temperature Anomaly temperature Anomaly temperature Anomaly temperature Anomaly
1960—1969 7.83 -0.69 -9.44 -1.01 11.23 -0.31 22.03 -0.34 7.80 -0.80
1970—1979 8.10 -0.41 -9.32 -0.89 11.18 -0.36 22.16 -0.21 8.40 -0.20
ﬁi 1980—1989 8.45 -0.07 -8.19 0.24 11.16 -0.46 22.45 0.09 8.37 -0.23
1990—1999 8.93 0.42 ~7.26 1.17 11.63 0.09 22.36 -0.01 8.99 0.40
2000—2009 9.26 0.75 -7.93 0.50 12.47 0.94 22.84 0.47 9.43 0.83
1960—1969 8.92 -0.10 -7.21 0.48 12.26 0.04 22.98 0.04 8.68 -0.14
1970—1979 8.49 -0.53 -9.00 -1.30 11.82 -0.40 22.60 -0.34 8.52 -0.30
Ii]j?g 1980—1989 8.68 -0.34 -7.74 -0.05 11.76 ~-0.47 22.54 -0.40 8.14 -0.67
1990—1999 8.93 -0.09 -7.25 0.4 11.89 -0.34 22.37 -0.57 8.71 -0.10
2000—2009 10.09 1.07 -7.27 0.42 13.40 1.17 24.20 1.27 10.02 1.21
1960—1969 8.90 0.22 -8.68 -0.33 12.31 0.27 23.53 0.74 8.77 0.46
1970—1979 8.39 -0.29 -9.34 -0.99 11.78 -0.26 22.58 -0.21 8.54 0.23
Htusfm 1980—1989 8.52 -0.17 -8.30 0.05 11.70 -0.33 22.64 -0.15 8.02 -0.29
1990—1999 8.68 0.00 -7.44 0.91 11.77 -0.27 22.39 -0.40 7.98 -0.33
2000—2009 8.92 0.24 -7.99 0.36 12.62 0.58 22.82 0.03 8.24 -0.07
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Fig.2 The curves of temperatures and precipitation anomaly
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Table 2 Month maximum and minimum temperature/ C
i B ER 53 60 F X 70 £ 80 4%, 90 4E Y
2000—2009
Time Elements Site 1960s 1970s 1980s 1990s 2
FHRR B%E Yang 22.56 22.75 23.42 23.15 23 .41
1A R % Hejing 23.58 23.36 23.59 23.27 24.75
January Main maximum
temperature FIER Heshuo 24.15 23.17 23.67 23.28 23.40
Rt g 5% Yang -12.48 -12.40 - 10.80 -10.76 - 1118
7A e F# Hejing -10.36 ~12.16 -10.24 -10.63 -10.42
July Main minimum
temperature FIER Heshuo -12.19 -12.66 -11.08 -10.86 -11.29
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Table 3 The precipitation and precipitation anomaly in three sites in the Downstream of Kaidu River/mm

s o5 & Year A F Winter F % Spring B % Summer #®ZE Auumn
Ste  Period MkR  BF MkE  EF Bk EF Bkt  EF ki BYF
Preciptation Anomaly  Preciptation Anomaly  Preciptation Anomaly  Preciptation Anomaly  Preciptation Anomaly
1960—1969 5.81 -0.55 0.59 -0.79 4.98 0.05 14.37 -0.81 3.29 -0.92
1970—1979 4.94 -1.42 1.61 0.23 2.29 -1.64 12.86 -2.32 2.99 -1.21
fma;i 1980—1989 6.65 0.29 0.79 -0.59 5.32 0.39 13.60 -1.58 6.88 2.67
1990—1999 7.83 1.48 1.7 0.33 5.82 0.89 19.76 4.58 4.4 -0.17
2000—2009 6.55 0.20 2.20 0.82 6.23 1.00 15.31 0.13 3.84 -0.37
1960—1969 4.33 -1.05 0.53 -0.74 3.26 -0.16 10.63 -2.49 2.68 -0.79
1970—1979 4.43 -0.96 1.38 0.12 1.15 -2.27 11.20 ~-1.91 2.n -0.75
%ﬂﬁ 1980—1989 5.56 0.17 0.66 -0.61 4.30 0.88 11.63 -1.48 5.57 2.10
Hejing
1990—1999 7.33 1.94 2.00 0.74 4.43 1.01 19.56 6.45 3.15 -0.32
20002009 5.19 -0.20 1.68 0.41 3.94 0.52 12.30 -0.82 3.14 -0.33
1960— 1969 6.80 -0.56 0.71 -1.43 8.18 1.78 14.95 -1.31 4.20 -0.80
1970—1979 5.38 -1.98 2.48 0.34 2.7 -3.23 13.34 -2.92 3.24 -1.76
f
= 1980—1989 7.14 -0.22 1.59 -0.55 5.94 -0.46 12.26 -4.00 8.78 3.78
Heshuo
1990—1999 9.13 1.77 1.90 -0.24 6.33 -0.07 23.24 6.99 5.06 0.06
2000—2009 8.31 0.94 3.86 1.72 8.84 2.44 17.74 1.49 3.63 -1.37

MBELSMBABSETLYRKEZHEM,
MEEERKEER D - HE - BOWEKSE.
Ui KB R A THE EAS#HES, 20 4 90
FRE 2 HERTRELSIERKEUN,H
EEETER NH . AH W EEKEHEIY
TRE#E,

BE MR AR =HFRKEEFHE TR -
EF - FRARAE, 20 tH42 70 AT, EHE AR
EVERARTRERBE, GHEEHME 20 #4
WHERENEERMAR, RENESLIHEER

2, BEZEMUERBIERE. RERKEBEYEL
BEAK20HE 10FER, EF VR KEHER
B MAEFETHEHD; SR KEBEEAE
FEMBERAEFERDERETZ 0 FRKEFE
REKIEF RS S FERKE LR EEA, B
FEEE.
3.4 SEEBKARESH

BT RB TR = F S BREEKEN
RESWRAME 4 BBERINIRE,

WMAREE,F SO 8k, = HREB BAEESE



F34

ZERTE % R 50 4F IFER I G R T B B K R IR S AL AR AE 43 257

RE,

(1) SEERE FARET

KB F WK B EWBE W EDRE R
% BERSEM, 1960,1961.1967,1976 F 145 F 1R
REML

PEKERE IREE KK 1981.1987.1988 .
1991,1992.1995,1996.1998 ,2008 3£ 9 ££,1962.,1982.
194 E AR EMEZER, REFEMKRK K 1971,
2002.,2003.2005 4F, 53 % R 2> 4y R 19631967 .
1968 , 1970, 1972 ,1977. 1978 1984 . 1985.2009 4, B
Ehw v E M R 1986, 1993 1999 2000, 2001 4F, X
1969 £ F w2 A4 o

(2) M@ ESIR BKFEE S

IR 5 E B E AR K 19621965 , 1966
19811983, 1987 ,1988. 19921995 . 1998 . 2000 . 2003 .
2008 3t 13 4 ,{X 1997 ¢ K B & R EE 4 , ] B4
N 2005 o SHE WM N 1967.1968.1970.1972
1977.1985 198620042006 .2009 4, & & W % FE 4
771964 F 1969 G, R IZE A 19611979, 1984
K 1994 &,

BKEXRERENBEREFEL AL 1963 5E
AMBERG, EREROMEERMOEL, WDE
434 1976 4EF1 1984 4,

3) MBI ERE BAREMT

SBFF WBAEMH h 2001 4 2002 4E, 1999
FEHEERBEEL,2000 FHRBEFH. TRER
BHBERSEM,1967.1976 .1984.1996 EE X R D
F4o

7K B 5% R 4 0K 7 1962.1966.1987
1988. 1991, 1992, 1995 1998 , 2000, 2002 , 2003 . 2005 .
2008 4F , 1964 .1965.1974 .1997 £ N B ER L F£ 14,
1981.1994.1996 F H R L Ty, FERLEL N
1963. 1967 . 1968 . 1970 1972, 1973. 1975, 1976 1977 .
1978.1984. 1985, 1986 . 1993 1999, 2001 , 2004 . 2006
£ LB ERDED, 1979 F WAL EL,

MUESAMERTGTUBEL BKBREEELE
EEE WP, REHENEERE 70 £4/.90
FERM 2 HLY, MABUSKBEREIT,ZHH
7E 60 F (.80 FF1 21 LY,

4 EFHSRRK)EFEH

Table 4 The grades of the anomalies of mean annual temperature and precipitation

KA Level PS5 E Anomaly range B H Level P Anomaly range
Anomaliifz iﬁ L(oie%()level 3) 4218 su..f czjd((,/;ei() R Livﬁ g 1 “155<a<-1S
Signiﬁcaf: fﬁfﬁf fnir%Zlevel 2) 1.55<4 <28 Sigm%fnfﬁcﬁd((//f:)rg(_lzvgﬁ )— 2) “25<As-158
ﬁmﬁﬁ(ﬁiﬁ:) %lie)vel 1) 1§<8<1.55 iﬁﬁﬁﬁéﬁﬁ 4=-25
E¥OR) “1S<A<iS

Normal (level 0)
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Nate: A represents anomaly value, S represents the standard diviation.
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Fig.3 The Mann-Kendall test of the sudden climate change
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Real-time monitoring and analysis of spring dought in Guanzhong plain in 2013

WANG Peng-xin', LIN Qiao', ZHANG Shu-yu*, XIE Yi', WU Gao-feng'
(1. College of Information and Electrical Engineering , China Agricultural University , Beijing 100083, China;
2. Shaanai Provincial Meteorological Bureaw, Xi’ an, Shaanxi 710014, China)

Summary: There were senous drought occurrences in early spring of 2013 in the Guanzhong plain, Shaanxi Province, PR China, and
the third category level { ) of drought emergency response was issued by the Provincial Meteorological Bureau on April 1, 2013 and was de-
activated on April 24, 2013. A remotely sensed drought monitoring approach called vegetation temperature condition index ( VICI) was applied
to monitor the drought occurrences using Aqua MODIS data products, MYDO9GA and MYD11A1. The results showed that there were extreme
drought occurrences in the first ten days and the middle ten days of March 2013 in the whole plain, and the droughts of the first ten days were
more serious. The droughts were released in the last ten days of March 2013, and there were severe droughts in east and west of the plain. The
droughts were further released in the first ten days of April 2013, while the droughts were aggravated in the middle ten days of April 2013 in
east of the plain. These drought monitoring results were in good agreement with periodical thematic reports issued by the Shaanxi Provincial Me-

teorological Bureau, and indicated that the remotely sensed VTCI approach is a real — time drought monitoring approach.



