5539 %5 1 0 NI Vol. 39 No. 1
2015 4E 1 Chinese Journal of Atmospheric Sciences Jan. 2015

B, LR 2015, BT PR AE 28U SRR SPEL X [ TR I 04T [9]. KRk, 39 (1): 23-36, doi:10.3878/j.issn.1006-9895.1402.13265.
Liu Ke, Jiang Dabang. 2015. Analysis of dryness/wetness over China using standardized precipitation evapotranspiration index based on two evapotranspiration

algorithms [J]. Chinese Journal of Atmospheric Sciences (in Chinese), 39 (1): 23—-36.

ETAMEBEZREIAE A8 SPEI ¥/
TR LB H

> 1,2 =2 v 1,3
x| 2] = Kz
1 vp E R B RS FRRIE ST T2 0] bi—s A [ bR BT 5T b0y, JE5T 100029
2 rERREEBE R, B3 100049
3 ERFEE B SRR TG, st 100029

1 OF NS AR v 40 T A I 4 TR Il T [ A B AR 58 [ ] K 3R 58 F000 v (R et PR A i dls AR
## Thornthwaite FIl Penman-Monteith 23253 T 1948 ~2008 45 H [F X ISy e 25 Uk &5 TJE, 48 H FEK RPN
AR ZEHUR B 43 VT A5 bR EAL MK 280K 8 5 SPEI (Standardized Precipitation Evapotranspiration Index),
FELAEREA T 1949~2008 4 r [ [X 35 W A8 A0 i) R ik DL K B SPET 45 S (M 25 75 deeds, 45 H T WD SPEI
EPE MG X3, 45 R PRl SPEL #B/nh E#h X 38k FAEFEAR T A%, = EUEENA TR N
W AN BRI LT S A 5, BT IR A WS P b, ZRICDURPUNIZRE X, &
AR X T, TR SR AN S o [N, SRR S B A R I, Joh DA S R s W .
1990 AR JG LK h AR T 5 R A2 a2 NI, (8] 15 SPET % 3980/ NMRI X AAR XS V. PiFh SPET 78
% BEEREK, REZEMTWREREEABUR MR 4R 2 IR KZE R . 7E Penman-Monteith 233
TR NI A BB ARURINTTEIR B, B TE AW SPEL AHX I & AE T & Bt A ik

T
KR WEZRCR  SPEI TN TR
XEHS  1006-9895(2015)01-0023-14 FENES P67 XHATIRE A

doi:10.3878/j.issn.1006-9895.1402.13265

Analysis of Dryness/Wetness over China Using Standardized Precipitation
Evapotranspiration Index Based on Two Evapotranspiration Algorithms

LIU Ke"? and JIANG Dabang"*

1 Nansen—Zhu International Research Centre, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029
2 University of the Chinese Academy of Sciences, Beijing 100049
3 Climate Change Research Center, Chinese Academy of Sciences, Beijing 100029

Abstract On the basis of a high-resolution global meteorological dataset from Princeton University and monthly
radiation data from the National Centers for Environmental Prediction (NCEP), two types of Standardized Precipitation
Evapotranspiration Index (SPEI) were established using precipitation in addition to two sets of potential
evapotranspiration (PET) data, in which PET was calculated by Thornthwaite and Penman—Monteith formulas,
respectively. On the basis of these results, the dryness/wetness trends over China during 1949-2008 measured by two
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SPEIs and their differences are analyzed. In addition, the applicable regions of the two SPEIs are evaluated. It is

determined that a dryness trend for the entire country was indicated by the two SPEIs. Seasonally, the most significant

dryness trend occurred in spring. Geographically, drought clearly increased in northern China but decreased in southern

China, with a dividing line approximately along with the Yangtze River valley. A significant dryness trend was apparent

over the areas of western Inner Mongolia, North China, northeastern China, and eastern Sichuan, whereas the opposite

was indicated for northern and western Xinjiang. Moreover, different grades of drought events increased across the entire

country. Among them, the moderate drought event showed the most significant increasing trend, and the occurrences of

moderate and extreme drought events were the most frequent after the late 1990s for the entire study period. Spatially, the

regions with an obvious upward trend of drought events corresponded to the regions with a downward trend of SPEL It is

noted that the difference between the two types of SPEI was largest in winter and spring because of differences in PET. In

northern China, the contribution of an aerodynamic term to PET in the Penman—Monteith formula was determined to be

important in winter and spring and hence gave more reasonable results.
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Fig. 6 The geographical distribution of the linear trend (units: a ') of annual dryness events, including (a, d) light, (b, ¢) moderate, and (c, f) extreme drought
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SRR 2 2528 5 PET_PM AL, PET_
TH fE4EF MmN, HRmMA, HAB S5 EAZN
ihek—2; PET_TH 7£ 7 H# K, 1fi PET_PM (i
M ILAE 6 A4y, 4~6 AW 2Rk sl K.
Z RO IR FE R AR (20060 F2> X AvkE, [l 8b—g
JEE & X PET THHIPET PM (K25 EFAAE AL,
B, a0 R E R b AR dB ARG Jb 25 b 5 h X
PET_TH 5 PET_PM £ 5L4E 4~6 =R (Fif

#) BOR, T~9 At 228 e o w2, 9 A
AR S 22 s AE T LIRFI TS B [X, PET_TH
#hi/N, BAET AZAT, SwZEBdiigm, 2w
B E SN o TAE R, P TR 2 5 e s
HIX AL, AHJE PET_TH M S fi 2256 oAy 1T 22 I
025 5 H, mIEm 25 o G 2= T 2 10 H
FIXEF-A6 7, 4 HLX PET_TH (¥ S8R E 56 0 52
MAESERR A S b, PR AE 2 UK AF A



N W 39 %

32 Chinese Journal of Atmospheric Sciences

Vol. 39

50°N -
40°N
30°N

20°N

1(b)
50°N

40N~
30°N __ \

20°N

1@
50°N

40°N
30°N

20°N

90°E 120°E

90°E 120°E

[T 1T

—0.016 —0.008

0 0.008 0.016 mmd'a’l

7 1949~2008 4 [E X () fE. (b) HEZE, (¢) HE, (d) KEMK (o) B S AL mmd ' a™"), HpbRBLX hilit 95%

7 BEAG 0 B X3
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