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Fig.1 Location of 10 ground meteorological

observatory stations in east Gansu
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Table 1 Various Z index drought standard

% B3 Z

Scale Moisture category Z - index
1 B ¥ Extreme wet 1.96< 2
2 R # Moderate wet 1.44< 241.9%
3 BY Slight wet 0.84<2<51.4
4 E# Normal -0.84<7<0.84
s £ B Slight drought ~1.4452<-0.84
6 H B Moderate drought ~1.96g2<-1.4
7 B Extreme drought Z<-1.9

EXESRMIN ZHER < ~0.4UTFTHTER
Z.MF Z B> ~0.84 WARMELITE,
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AR ARE LK FEE IR A 10 1~ £ 1961
~2008 EERAMEKBRITE Z 58, BHEMHT
BREFI,EU ZHEA R BEEFOERM
L EMR ERENET REGEATEINE
HFRARBERE.

2.1 FESHREBA

Hit 104038 48 o TREE, 200, AT
ERERRARTE, N 23.61%, BPAHRRN Y
16.2%, FHHERH20.1%. HTHRUZEX 10 4
REBEEGEUHRERET X, 10W+EH 2
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B RO E W, B PH A 7 0 A A R BB AR BT L 4
XEEF0.920, HRATEMET, X EHEN
0.83996, B AMA E WU MBEEHEXHEREE
(0.6033) ,H{BRTE 99.9% MK LHX, ZHER K
BiR RS BEMREEEEAE ER M,
F2 R0 MREBHEAHER B
2.2 FEESNERHT

FREREKHPETAKRD , FEBHEREY
AKABE AREVER—EEHRBEHNXLSAR
R, ZEEBRARARY, RZUWBTR, FHE
AELIBEREAZHA Z BEHRSFTELREA
$BHMERET ERBa KRARLIEERK
REGBERITERZEN, BRHXNHERLRL
FPE ATRAMRELY Z HEANERKELZ
BFEERFHMHEEXTR(HXRETE 0.683729),
BAMAFTY Z HEkRBETRERBERTITN,
B 2R 1961 ~2008 FFRE R XK EF1Y Z BT
M BRI LUEEHED Z EREEENTRA
HOMEABEA 8 a RTEEEBENBE, XM
TR 8 & BT 8 R X £ RR B a9 — R g 141

HEBa B RAETERTENFHR 1995
£, K2 1986 £ 1 1979 4, HEBAITEMNERT
A 1997 EM 199 F, EFREHNEUERE—EHH
Bt FEHG S, 7E 1961 ~2008 4/ 48 a f, 3t
HATFRENK PHERELRUA-KTER,
1980 ~ 1986 #E 5 1995 ~ 1999 4E R R FE T 8 K &£ 5
RE M BIBLRT El, 1980 ~ 1982 4F.1985 ~ 1986 4.
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Table 2 Correlation coefficient between 10 stations

i e I vt I

coefficient coefficient coefficient
B Jingning — MM Zhuanglang 0.7999 | FE# Zhuanglang— IET Zhengning 0.6824 | BJN Jingchusn — [KPH Qingyang  0.7161
85 Jingning — %% Huating 0.7725 | HE® Zhvanglang— PH# Xifeng 0.7590 | BJ)| Jingchuan — T8 Ningxian  0.7414
®7 Jingning  — WM Kongtong  0.8125 || 6% Huating — WM Kongtong  0.8769 || BJI| Jingchuasn — 3F B Huanxian  0.6033
¥ T Jingning — BJI] Jingchuan  0.6034 | %% Huating — BJI| Jingchuan  0.7489 || Bl Jingchuan — IEF Zhengning 0.7016
®F Jingning — KM Qingyang  0.6905 | %% Huating — PXH Qingyang  0.7616 | %)I] Jingchuan — M4 Xifeng 0.7718
BT Jingning — T8 Ningdan  0.6303 | %% Huating — T8 Ningxian  0.7842 || KM Qingyang — & Ningxian  0.8225
T Jingning  — PFB Huanxian  0.6895 | %% Husting — 3B Husnxan  0.6850 | KB Qingrang — 3F & Huanxian  0.8027
BT Jingning — IET Zhengning 0.6067 | %% Huating -— IEF Zhengning 0.7466 || KM Qingyang — IET Zhengning 0.8064
#F Jingning — FIM Xifeng 0.7171 | %% Huating — Pi# Xifeng .  0.8254 | KXFA Qingyang — Ti¥k Xifeng 0.9220
FE# Zhuanglang — *£% Huating 0.8216 || ¥4 Kongtong — & JI| Jingch 0.6875 | T & Ningxian — PFH Huanxian  0.6480
BM Zhuanglang — KM Kongtong  0.8073 || M Kongtong — KM Qingyang  0.7893 || T B Ningian — IEF Zhengning 0.8996
HEW Zhuanglang — #JI] Jingchuan  0.6536 [ #2# Kongtong — & Ningxian  0.7394 | T & Ningxian — Fi#} Xifeng 0.8584
FEMR Zhuanglang — KM Qingyang  0.7019 | ##8 Kongtong — 358 Huanxian  0.7428 | SF B Huanxisn — IEF Zhengning 0.6484
H B Zhuanglang — T8 Ningdan  0.6949 || ## Kongtong — IET* Zhengning 0.7094 || & Huanxian — PG Xifeng 0.7703
B Zhuanglang ~— 3F B Huanxian  0.6435 || ## Kongtong — ¥ Xifeng 0.8359 || IET Zhengning — W Xifeng 0.8348
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Z-index

B2 1961~2008 FRFMERFFY Z HMENHE
Fig.2 Annual average Z index curve in East Gansu
between 1961 and 2008
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Fig.3a Variation of spring season Z - index in east Gansu
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Fig.3b Variation of summer season Z — index in east Gansu
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Variation of autumn season Z - index in east Gansu

Fig.3¢

234 £%F BRAKERAERD LBEXNRINE
WMAK,MNEE Z FHRKHBEEAE (BB, L
FTRETARRBR BREBR LB, RFZTER
B 4y B 1998 45, FL KR 1962 48, 1968 4F LI
HE8R1aR2aEARERE 1 REETE,
1968 ~ 1978 4£.1986 ~ 1996 SF 4L 11 a WA HHK
ZTH8,1999 ~2008 FFEE 10 a BEFAKLFE TR,
{8 1997 ~ 1998 EHIELE 2 o HHL R, B 1997 &%
A NEHE, HREINEERE., 1998 F4£F
HAMTRRE 48 « REFTERTEN—F,
24 BESRTERHIE

BEAMX A HESEMRAHESBEERH
AN BEABUEBRR TR ETERBRE, KT

HFFERMPHHXLHAR BEEFIEHE . EEES
R, PEFBEXBEMEEER. REFRKER
EHXARBG IR EBRESRERRIIBELYYN
3IPMEY R A RIET,

241 BAFBETEFFRAERE RIMZER
HTFRAARHRARENTILRBRTRE ET
BEBERHREY, BIFHX 30 a EFFRKEHER
42 mm, BAHERPICIHERKBEELT SRS
£ Z BPAEX N 0.7359, S F4E Z ST AT
WK X ETRERRE. B K 1961 ~ 2008
£ ZIEREAHE(EOTEFEL, BREX 48 a PHy
ZHEETFAETRBE R TEALEAY, B
FEEHH 22, FHEHN 46%, EEH 19 a(1962,
1963, 1969, 1971, 1976, 1978, 1979, 1980, 1982, 1986,
1991, 1995, 1997, 1999, 2000, 2004, 2005, 2007, 2008
), REREH40%; T RHE 1a(1985 ), AN
3%;BRE 2, BRI 5% ; NEHTERER 2 a
BEE IR SEBEVRLFFENE KRN YT
EW, KB EFH2aR3aFERE 1 RTEN
FENTRER -, 48 a 1, 70.90 R .21
ML 9 s TEMEERMERER, X 50%, HER
F2o e e FRM0FR. FTERBESEH,
1985 ~ 1987 ££.1997 ~ 1999 4E % 42 3 a T 8,1962 ~
1963 4E ,1979 ~ 1980 £E 2004 ~ 2005 4E 2007 ~ 2008
EXE%E2aTE,

H4 IgEE 1961 ~ 2008 £ Z 1Tk g 28
Fig.4 Variation of Z index (1961 ~2008) in Kongtong district
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gning and Xifeng

Table 3  Points on the frequency of drought in Kongtong and Zh
Wil A 6 Month
Stations 1 2 3 4 5 6 7 8 9 10 1 12
¥ Kongtong 0.27 0.17 0.27 0.31 0.25 0.21 0.21 0.19 0.15 0.21 0.29 0
ET Zhengning 0.23 0.19 0.25 0.25 0.29 0.23 0.22 0.15 0.21 0.17 0.21 0.04
Vi 8% Xifeng 0.21 0.23 0.33 0.35 0.23 0.21 0.15 0.25 0.21 0.25 0.29 0.19
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Fig.5 The change of food production in Pingliang between 1961 to 2008
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Aridity characteristics in East Gansu’s loess plateau
area based on Z index analysis

YANG Xiao-hua, YANG Xiao-li
logical Bureaw, Pingliang, Gansu 744000, China)

-1

( Pingliang M
Abstract: Selecting 10 weather stations’ precipitation data(1961 ~2008) in East Gansu Province, we calculate Z
index and divide it into seven levels of drought intensity. The results show that the annual Z index has a significant de-
creasing trend in the past 48 years, which means this area becomes increasingly dry, especially in 1990s. Drought be-
comes severe in spring and autumn, while it gets less in summer and winter. The regional drought characteristics show
that Z index has been decreasing obviously in the past 48 years, with the annual drought presenting a continuous trend.
We conclude that the most damaging drought in each season (spring, summer, autumn, and winter) all happened in
1990s. In 1997, the drought lasted all through the four seasons, which did the worst harm to agriculture.

Keywords: arid; Z index; climatic characteristics; loess plateau in East Gansu



