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Abstract

Drought is in a long enough period of time, serious shortage of rainfall, resulting in soil due to
evaporation and moisture loss, a decrease in streamflows, undermining the normal growth of
crops and human activities of disastrous weather phenomenon. Based on 1961-2014 of monthly
mean temperature and precipitation data, using the standardized precipitation index (SPI) quan-
titative analysis of the drought in central Henan Province, monthly scale, seasonal scale, scale for
the first half of the year and annual scales on the frequency of occurrence are analyzed, which re-
veals the time evolution characteristics of the drought and the causes of drought occurrence. The
results show that SPI value can better reflect the spatial and temporal characteristics of drought in
the region of Henan Province. With the increase of time scale, the fluctuation range of SPI value
decreases, and the frequency of drought decreases. In the past 54 years, drought occurred in half a
year, season and month scale, the frequency of drought is on the rise, and the distribution between
regions is not uniform; seasonal scale in autumn season drought occurred the most serious. Dur-
ing the inter annual changes of drought, the drought occurred in 2013, 1986-1988 and 1968 in the
middle of Henan Province. The contribution of the Eurasian atmospheric circulation anomalies,
the El Nino phenomenon and the rise of temperature to the occurrence of drought can not be ig-
nored.
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Table 1. Drought grading of standardized rainfall index [7]
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Figure 1. 1961-2014 SPI values for different time scales in center region
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Figure 2. 1961-2014 SPI mean for different time scales in center region
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Figure 3. M-K test of average SPI-12 sequence in center area in 1961-2014
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Table 2. Frequency of monthly drought occurrence in center area
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Table 3. Frequency of drought occurrence at seasonal scale in center area
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Table 4. Frequency of drought occurrence in half-scale in center area
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Table 5. Frequency of annual drought occurrence in center area

5. BhXERETRELEMER

B &
T5 75.93% 70.37%
Lz 5.56% 12.96%
R 7.41% 5.56%
HE 9.26% 9.26%
R 1.85% 1.85%

WAk s pow, BPKERETREEMRE, FRET, FETRREBRKTHM, FERFEE
PR, HRIRZ, FRED>, BMERRERRRR, TRIRZ, RRERD. BACkE, BhIX
SR A B AR LA L R

5. &ig

X T4 P DX %Aty A RN TR R SPI AR 7 W A0 T 52 A AR SR ) B TRIRFAE BT 7, DA BLR

DOI: 10.12677/0jns.2018.66054

423

HARRHE


https://doi.org/10.12677/ojns.2018.66054

EiTRI

it

1) SPI E ARk % . SPT AR 38k 21 Mk FE2 o e 1) JRPEE 9 189 K S Ao /N P a4 o B ROBE S8 Bl e JEE Ak
S RBER R 2 /)N o 41357 SPT AR U B0 5 i B 7] RURE PR 386 KT 52 38 184 (e 9

2) FERRARINA S AGEE: w3 RIET S, SPLEALIRE Rk, Z=9 R E SPI A kshigEHH
B SPAEB BN 2%, Bl R FB BT 2 00em, HAd, 1976~1977 4. 1997~1998 4
BANMEE R P RE SPLH SN AT RUZRE K, b, 1967~1968 4EAIT 1990~1991 4Rz
FEROR 4FRE SPIE AR L f oA g, Al B H T B AR R AGRFE, 1966~1968 4F. 1986~1988.
2013 4 SPI{E AR FE i K

3) TREAKZSFSARE: BPX 5B, TRREREE/N, 5%mEMth, TRR4HR
FEER, BEKIMNE, BB TRRABEMEEIAXIRE N, HEAGRETR. KW, FETF
RAZSRER T AR, B b ) 5 A A B R R A
6. g

R X AT 54 FE T R SRE TS R, KR RAERNME, B X &5 kL, TARIFEK
BAR, BRI T SRR Ay, AR b & T b A S 1) R A I
H DX, B0 X SR A K RN TR RO 23 (B A A AN Y 5 OSBRI R, IR kT 2™ E . M
IR R, B X TR EAETRZE . NERREE, XA, TR REMRE KT
M, B IX VRS R AT R RS, KRN R AE T R AR AR, Bk T R A R TG N .
T 54 R IX K AR 23K, HAMG TR, FbRRAK . FEFE AL =ANJ5 Tk
ST H—, RAEARRE. BEFERMA[12] [13], WA MLk, BKBEIEER, SETRELES
BE, SRFRKIBMBERRIK. =, KA. 17ERRNZTHER ) S 5R B & R
T X T R AR, MR IEA T XA, B2, JBREw. TJLHEkR, RAEREHH
FHVFAR 5B O AE T R A BHENBER, W HIXAE 1966~1968 4 KK Tu Bl R8T 5,
1M 1965~1966 - KA T JE/R Je i S fF, X Ui B 52 R A 1T B MR AE AR JO R JE W LG K

B oW

PERS SCE B TE R, 138 T2 RAR AL AL 5 & R I K46 S B0l AR oR 20 RS . RN XN
IR IR SCRF A NI AR RS R St

SE

[1] TIPCC (2013) Working Group I Contribution to the IPCC Fifth Assessment Report, Climate Change, 2013: The Physi-
cal Science Basis: Summary of for Policymakers.

[2] IPCC (2007) Climate Change 2007: The Physical Science Basis, Summary for Policy Makers. IPCC WGI Fouth Re-
port, Paris, 195-199.

[3] RICF, B M. TRERER I ST R[], HERE2EIERE, 2004, 19(6): 982-991.
Eahin, #RVLE, FEKK, 2 TREEHANERESREE]. T2 XHEE, 2007, 30(1): 60-65.

WhREE, ELVE, FROR FETIRBUR TR EN P EEE X T R I AUT). TR X, 2007, 30(1):
22-29.

gk, ARJEHL X R EE0H e LI FI]. RS, 1998, 13(4): 34-38.
BAEH, 1S, T SPI AT bt X ST AR L[], HAR R AR, 2011, 26(5): 847-857.

AREHL, ATEE, 5KoE, S ETLEA R T R T E T R ARB AT ] RSB, 2010, 15(4):
371-378.

—
w N
—_

— — =
[cIEN BN
[l S B

DOI: 10.12677/0jns.2018.66054 424 H ARl


https://doi.org/10.12677/ojns.2018.66054

(9]
[10]
[11]

[12]
[13]

[14]
[15]

[16]

. s EART TR R R R G S T[], SRR, 2001, 59(6): 737-746.

B, JHTRE. bRHEAGRRKAR S Z SRECE TR E S B LE A AT [J]. AR AR SR, 2004, 28(4): 523-529.
A, &7, Hhs, 2 3T SPTHE 1981-2010 4 9 58 i Hh X T 50 25 A3 AR R AE[T]. SRR 2EHR, 2013,
28(10): 1694-1705.

Tk, HEE, 2EE. WEKREREERMER SRETE ). B2RTIESE, 2013, 28(6): 957-968.

AR, RFTE, TR, F PR SRR &N PR R —— AR A BII]. R, 2012, 31(1):
14-22.

ResE. LIHE 52 AR RN A RE[D]: [BL A8 0] BEARTE: Bkl R, 2016.

iUE%)ﬁ%, . FET SPIFREMIL 50 FF 1L T4 T S0 2 AR U AT [ 1], T AR E R S 23R (H R RHERR), 2016,
37(2): 146-151.

Oliveira-Junior, J.F.D., Gois, G.D., Terassi, P.M.D.B., et al. (2018) Drought Severity Based on the SPI Index and Its
Relation to the ENSO and PDO Climatic Variability Modes in the Regions North and Northwest of the State of Rio de
Janeiro-Brazil. Atmospheric Research, 212, 91-105. https://doi.org/10.1016/j.atmosres.2018.04.022

Hans iXth

HIPH R BT s

1. FTHF%0M T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THFRAEESE: [ISSN], FAHITI ISSN: 2330-1724, BIATEif]
2. FTHEIME T http://cnki.net/
Ao« EBRSCERA R HEN, A SCERRRE, BIRE

hmiE S http:/www.hanspub.org/Submission.aspx
HITIHB4E: ojns@hanspub.or;

DOI: 10.12677/0jns.2018.66054 425 H ARl


https://doi.org/10.12677/ojns.2018.66054
https://doi.org/10.1016/j.atmosres.2018.04.022
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:ojns@hanspub.org

	Evolution Characteristics of Drought in the Region of Henan Province in Recent 54 Years Based on SPI
	Abstract
	Keywords
	基于SPI指数的近54年豫中地区干旱时空演变特征
	摘  要
	关键词
	1. 引言
	2. 研究区概况
	3. 资料来源与研究方法
	3.1. 资料来源
	3.2. 研究方法
	3.2.1. SPI指数
	3.2.2. 干旱评价指标


	4. 结果与分析
	4.1. 不同时间尺度SPI值表征的干旱特征
	4.2. 豫中地区干旱空间分布特征

	5. 结论
	6. 讨论
	致  谢
	参考文献

