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Application of three dynamic drought-monitoring indexes in Shaanxi Province
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Abstract: Based on the meteorological data such as daily temperature, precipitation, wind speed and relative hu-
midity from 1981 to 2012 at 96 meteorological stations in Shaanxi Province, three daily dynamic drought-monitoring in-
dexes, including percentage of precipitation anomalies ( P,), standardized precipitation index ( SPI) and relative mois-
ture index (MI), were calculated for each station. By dividing the whole province geographically into north, central and
south Shaanxi, and dividing the seasons into spring (March to May) , summer (June to August), autumn (September to
November) and winter ( December to January) , the corresponding drought occurrence frequency of different drought-mon-
itoring indices was calculated and compared with the historical record of actual drought events, so as to analyze the appli-
cability of these drought-monitoring indexes in Shaanxi Province. The result showed that: (1) in summer, the drought
occurrence frequency obtained by MI was the highest while that obtained by P, was the lowest, but in winter, the
drought occurrence frequency obtained by MI was the lowest while that obtained by P, was the highest; (2) P, was rela-
tively suitable for spring and winter while MI was relatively suitable for summer and autumn; (3) since Shaanxi was
prone to strong precipitation in summer but long-term lack of precipitation in autumn and winter, SPI was not suitable for
summer, autumn and winter in Shaanxi Province.
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Table 1  The classification of meteorological drought grades
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HRFI 96 76 110 A 45 1 PN b T SEAR R AIE , 25 B A T
BB 448 10 M EETT 4% BR 3 b ma il 43 S Bk
bt X e b X BRRg L IX = R IX I, HAr kit
FERAR ATt 24 N, OGP HE XS R RH V)1
PO TH AL 44 3l PR A AR DU 22 BR RIS 3R 28
i, a1,

1.2 HEFHE

P48 96 Al BELL TR & A8 B0 3, 45
T 1981—2012 A4 uh % H /9 P, 850, MI 45
B, SPLE%L

FEK IR B 50 P, RAEREA B K B8R
B 22 5t A0 I 48 B2 — , BB EDUL I LR 7K S
FHEM T8, HEALT

P-P
P,=

X, PO BEFE KA (mm) 5 POy i 5 B )
AP FE KA (mm) o

x 100% (1)

FEXS BRI R MT - B AR Bk A 5 7%

KA Z A AR R — , SO AR R T K o)
SEEPRRAE TS

P - PE (2)

MI = PE

A, P ORI B K & (mm) 5 PE NI AT REZE
# & (mm) , i FAO Penman — Monteith 715

900
0.408A(R, = 6) + 7 7 ooauye, - e,)

mean

A+ 7(1 +0.34u,)

PE =

(3)
K, PE Al REZE K (mm - d7') 5 R g b 1540
M- m™ - d") s GO EHGEE (M) - m2 - d7);
Trean A HFESIR(C) , 1 H BB SR ( Tee) FTH
Bl R (T FFETESR], AR H 24
INEFR I (B — H 4 Y% .8 Yk LI IE Y -4

Tmux + Tmin
me),tm = 2 (4>



244 T2 X AR A5

LRV

W i

106°E 107°E 108°E 109°E 110°E 111°E

1 BRAEXEXS

Fig.1 The regional division map of Shaanxi Province
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Table 2 Drought frequencies for the three drought index

in different seasons at different regions

Z=7 Season Hidk Region P, MI SPI
Bt North Shaanxi 55.7 14.8 54.9

HE H Central Shaanxi 46.0 4.5 4.3
Spring B%m South Shaanxi 38.4 56.7 40.4

4% Whole province 46.7 38.0 47.5

Bdt North Shaanxi 50.5 74.1 54.3

CES K Central Shaanxi 46.5 67.8 52.8

Summer  Bepg South Shaanxi 36.7 4.3 485
424 Whole province 4.6 61.4 51.9
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®E St Central Shaanxi 46.0 37.1 56.3
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444 Whole province 42.8 30.1 50.6
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Winter  B@g South Shaanxi 3.5 2.5 507
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Fig.2 The seasonal evolution of drought frequency
for the three drought indexes
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Fig.3 The spatial distribution of drought frequency for P,(a), MI (b) and SPI (c) in spring
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Fig.4 The spatial distribution of drought frequency for P,(a), MI (b) and SPI (c) in summer
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Fig.6 The spatial distribution of drought frequency for P,(a), MI (b) and SPI (c) in winter
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Fig.7 Curve of gamma function with different parameters
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