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Characteristics and responses of hydrological and meteorological
drought in Chaobai River Basin
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Abstract: Based on the monthly precipitation data from 7 meteorological stations in the Chaobai River Basin
and monthly inflow data of the Miyun reservoir from 1960-2011, the Standard Precipitation Index (SPI) and the
Streamflow Drought Index (SDI) were used to represent meteorological and hydrological drought, respectively. We
analyzed the variation of hydrological and meteorological drought by using the run theory, moving t-test technique
and the Mann-Kendall test method. The Spearman correlation test was further applied to explore the lead-lag rela-
tionship between both indices. The results indicated that; most of the meteorological drought events in the study pe-
riod did not last long, and the meteorological drought events lasted for 1-2 months that accounted for 67.18% of the
total amount of drought events in the study period. Additionally, the trend of drought intensity and drought duration
in meteorological drought was not apparent, and the linear slope values of the two were only —0.025 and —0.005,
respectively. Unlike meteorological droughts, the hydrological droughts had significant increasing tends in both
drought intensity and duration with linear slope values of —0.419 and 0.228 respectively. We also found some hydro-
logical drought events with long drought duration and greater drought intensity, the drought events lasting over 4
months accounted for 46.54% of the total amount in the study period, and the longest drought lasted 45 months.
Both meteorological and hydrological drought showed abrupt changes in 1980 and 1998. Since the end of 1990s,
long-lasting hydrological drought events occurred frequently. Analysis of the relationship between meteorological and

hydrological drought indices showed that the occurrence of a hydrological drought event could be about 1 month be-
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hind a meteorological drought event.
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i JE B TE], 2 12 4~ H RUEE Y SDI it SPT 371
s E M e 1.2.3 12 A3k 13 )7
G, 34T Spearman Bk AR KL L (55 2) , B KAH
5 BT 0L ) B 1) A B B SR K SC R R TR 2 ]
(R a0, 2SRRI YA S o 1 4~ H B, SDI-12
5 SPI-12 M 25k 0.671, HA 5w 1A e 78
12 > ¥ 5 BT, A0 2C R By 0.181, FH 3 I
A5, BRI T s 26 A5 03 9 LA SDIL ZRAIE Y 7K ST
SAAXT T LA SPT RAF M4 T A0 5 W12k 1
A,
IKXFRAEN R L T2 —2 R RER
B, R IE TR T 5 i 5 91 094 ) B e
WFSE I BER AR R VR R R SE AR &
2 BR N3 B R R R T Z0m B9 X 4 R
T A B 7K 5t B 2 34 25 S R i IS 30, R XK
SFEEE)R, R T K Z AR A 56 R 2 3
I Rhsgm , I anfaf i — 251 B K ST R X — AR
SCHTHH R AT I 010 A A BILER 14 A B, AR
it SPT A1 SDI BBk AH DGR FE A5 3, KKK T /K 3¢
G T N 5 ZR A0 BT R AL H v At B
Z AR AT R R BOK SCT R T S %

R2 KX KKTFEHMEXFE
Table 2 Relationships between meteorological and

hydrological droughts

s 2! B3 i Je 39 AHIC R B
Lag period Correlation coefficient Lag period Correlation coefficient
T 741
T 0.648 0.465
No lag 7 months
14 8 14~
A 0.671 A 0.415
1 month 8 months
24 94~
A 0.654 A 0.364
2 months 9 months
31 H 1044
0.626 ! 0.309
3 months 10 months
41 11 1A
! 0.590 ! 0.247
4 months 11 months
51MH 1241
0.553 0.181
5 months 12 months
6 1A
0.511
6 months

TE: DL EARE R AT 0 =0.01 () REFHKCPRER
Note: All correlation coefficients passed the significant level test at a

=0.01.

3 A B SCE 43 B R0 R I R A A
PR A B, ELVEERILAE 2 A3 b7 i 1 ] s e
TKARI IR Z8 I e B2 3 e /K AR U 6 2R &2 NS0
IO ZUEE N R > S 6 (N NV ST S G
ZERIHR KRR UL IR TR KT R
ARl B 2R A, R R A IE ST A )

3 47 ik

FI A P I 1960-2011 4F 7 NS 40538 H
R T LA B () R %% 2 7K 2 N i e , i T e e
TSIl Mann-Kendall K3 5635 00K SC AL TR ER
FEE IFRCR TOKSC AR T RN X R, #at
IR, TR RN 4548 .

1) W58 W P T sk DL SPT 3R AE S 4 T2
LIRS, R -2 S AT RS
PERF RIS T R BB 67.18% , (A2
AR ER B B AR 5 A AR AL A AN A B

2) LA SDI Jir A [ 7K 3C T R AEFER AL iy i)
FURE T8 05, DItk 4 A A UL BT R A
FEMANIK SCT RS SR B 46.54% , et T 5201
Fik 45 1 ZERE 58 0 A T 52 B B A A0 3 5
B R R PR IR B B 20 4l 90 4
RA LR K SCT R & H 2 K i 2L+
B AINK ST BRI E R AR RS,
RAFAEA N 1980 4EF 1998 4F

3) WFFE 1 N DL SDI RAE 1) 7K SCF S A0 X6 F LA
SPI RAIEMA L T RAF AN 14 H
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