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Spatial and Temporal Distribution of Drought and Its Impact on Forest Fire in Changsha Area
LAN Ming-cai,ZHOU Li,LIU Hong-wu et al
Abstract Based on the conventional meteorological data of Changsha City from 1971 to 2016, the comprehensive meteorological drought index

(Hunan Province Meteotological Observatory, Changsha,Hunan 410118)

was calculated, and the temporal and spatial distribution characteristics of drought in Changsha area and meteorological factors were analyzed. The
effects of drought on forest fires were further studied by using forest fires data from 2003 to 2015. The results showed that the frequency of drought
in Changsha area decreased in the past 46 years, and it had a obvious decadal variation of triple peak type. The annual variation of the longest
consecutive dry days quite matches with the total dry days, the decadal variations of the longest annual consecutive dry days and the total annual
dry days of Changsha, Ningxiang and Liuyang stations were consistent, and the consistency was found in hierarchical drought characteristics of the
three stations. Drought of Changsha area occured mostly in summer and autumn,and lasted for a long time on account of atmospheric circulation.
Under drought conditions, the forest vegetation water content decreased down to a certain extent, which was beneficial to forest fire. The correla-
tion coefficient of the longest annual consecutive dry days and the numbers of forest fires and the affected area exceeded the reliability level of

0.05. Analysis of forest fire in 2007 showed that forest fire easily occured in a period of consecutive sunny days during a drought.
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Fig.1 Interannual variation of drought frequency in Changsha

area during 1971 -2016
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Fig.2 Interannual variation of drought days in Changsha area during 1971 —2016
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Fig.3 Interannual variation of the longest consecutive dry days

in Changsha area during 1971 —2016
2.3 FERSHESH KUKENSERAARRRER
TR AR FR KT (T R R
FIE K 5 ) YA B (H LR S ol o WL AR AR A
Az FREET AR IC IT 46 AR Tl X5 H B W] R Y
PR, N2 HIFHRE 8.9 H 5 H U ZE N, 50 d 72
AHEINE 500 d,10 H LS5 H &R0 (5 6) .

HK S E R RGE P RPN . R
PR LI B A0 S BRI R YR T R AR T
PMERRR, W6 LG, Kb H R Z 5L BRI 7
RSP RIRAAY  FRE ], I AU RS , 25 M T ARLR S R, K<
i B, Sl e, RERUOR, 2 o, SR T 5 Ao A 4R 7—9
H KBRS ZAE 300 mm LLUF KA R HH IR
HB RAERGL S, R UT R BT o PR AR5 , B 2 o7 i i
TER YDV B 25 AL T 2R [ K AN AL Ji S0 ) Al oo T ot
SAR ol R R i )42 A U b X O S B 300 T R s/ R Y

A, G E AR A R AR KRR R L —
AEERN, 6—9 A—4Fi AR 4 D H 6.
FPEEI 2 il , (28 S R o B I TA) AR R, 5
JERN
3 FEXRMANREIRN
3.1 FERE/RMANR  GiiT 2003—2015 45K IO AR KK
1 A A= YRR K RS2 R IERUE B (] T) K B, KRB 5
TR 2009 AR AR EATR, 2009 AR5 BB .
H 2003—2015 4FFRAMR K 5 32 5 UK AR5 A Rz i B
A5 H ARt 47 # 500 A, # 5C AR K000 31 R 0. 25 A
0.20, MR BN &, (HiB 1T o =0. 10 {F R, VLB ARk
HRPARL S 5 BRI — R E R . 2E
— 50T 2009 42 iy K AL AR I A DL K B, RRAR K K —
A A A B N ] U I B . 51 AR R 4E T
FPRAERR (18] 3) ,2003—2015 AFfe K AFLET PR B A
PRI 2009 AELLE W s 6 B 2 00 2 ) i 16
RRARICRIA 52 IR AR — 2, 18 2007 AR, ek fF
ST 5 RBCS BRI 32 9¢ BRI AR 56 28 000 i) 2
0.42.0.45, Wi O AR 54 H 8 B0 S BRbk kR U8
SRR AR, Halid T o =0. 05 AYfE AR o
3.2 BmMARAG] RO K E IR N T I
ERITR Ao TRAET, BoRED, 2 ORER, LK,
i R KR T G, T TR 5 K R BRI A A
AR KD 2007 4RI E RBACRILE , K10
AR N 18,5 C L BUH AR i 1. 4 °C, J 57 3 D i 4F
iy i 2006 F1 1998 £E4{H 0.3 C, UM —mfHAE. WZE
TWARCHI—4F 12 A—44F 11 H) KA Bl firs 1.4 TR D).



45 %29 # ZHFE RIVHWR T RS 5 AR I AR R 6 e 177

. w#2F Light drought ~ P Medium drought = &5 Heavy drought m 4% Special drought
33534 Three stations average

1971 1980 1989 1998 2007 2016

100 S Year
*7) Changsha

FFa%
Drought days I d
£

1971 1980 1989 1998 2007 ' 2016

_ S Year
120 %P8 Liuyang

80

FF B4
Drought days /| d

40 F

1971 1980 1989 1998 2007 2016
100 .. S5 Year

T % Ningxiang
80 F

FFaH
Drought days [ d
ES

1971 1980 1989 1998 2007 2016
5 Year

4 19712016 FRIIMR SR TEBBERETH
Fig.4 Interannual variation of classification drought days in Changsha area during 1971 —2016

‘I 197119794
‘I 200020094
5 19712016 FRDVHR EFERTRRA SRR

Fig.5 Schematic diagram of drought proportion at each age in Changsha area during 1971 -2016

1980—19894F 1990—19994

W %% Light drought
0 F Medium drought
W FF Heavy drought
W 4% Special drought

o Y

201020164



BAR AL F

2017 &£

178
800 1
0O 47 Changsha
W 3|8 Liuyang
o 600 m T% Ningxiang
e
o
P— 400 1
&b
"2
= 200
0

1 2 3 4 5 6 7 8 9 10 11 12
A4 Month
6 19712016 FKDIMX FEABATL
Fig.6 Month change of drought days in Changsha area from
1971 to 2016

2007 AR 3 A, AR B 997.3 mm (K 2),
A5 S/ IMEAR SO AT T 5 UK fre/ IMELAR 5B 47l
3 ~4 B, TBAEBR T SR 14% 81 oAb iR/ 3 A

= J74H Historical value

1200
1 000
800
600
400
200

0,
=200

ARMOK SR
Numbers of forest fires

2011 ~~-013

2005 2007 2009 2015

003

45 Year

2007 FR P HIER PR EEER FFRAKAESR,
WS AR RINK: o ATiAL R A B R 302 2, 32 K AR
AR AL 335.39 hm” M B E B 3 831.8 m”; ZR Ak
KRFBEEFA2.4.8.12 A,LL4 ARz, &40 36%,
KRRZ kAEATER BN, JCH 8,12 A FEFE TR,
12 3 AT, K VD R AR K I RE AR K A A T 3 W R B
P, 353 K 9 T SN R R
4 ZEw5itie

FIH 19712016 E K VDT H ML 58 TR LGS
G SRR XKD M X T SRR IS 231 R AE R G A P
T30, FHF I 2003—2015 4FFR Ak ok 5 55 Bt it — 25058 T
LB SCR R, A AT 4598

(1) 3T 46 4F R KU Mo IX SR A T T e, Ry
0.007 6 Y/a, TS IGAFEACPRAS AL I i, 5 =08, 20 {it4 80
FRTREERENE,

-=- 6M~% 3R X, Sixth order polynomial
250F b

[}
(=3
S
>

1500

Z REAR

Affected area Il hm?

1 000

w
[=3
=

0 —
2003 2005 2007 2009 2013

S Year

2011 2015

BE7 20032015 F4CH il K AR AR BY A 2R BF0 AR 3 R TEFR
Fig.7 The numbers of forest fires and the area affected by the fire in Changsha area during 2003 —2015
R1 KiDHX 2007 FRFVE(H—F 12 A—HF 11 A)SBESHEXL

Table 1 Comparison of temperature in 2007 and the season year ( the previous year in December — November that year)and historical year in

Changsha area
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Table 2 Comparison of precipitation in 2007 and historical year in

Changsha area
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Table 3 Drought and forest fires in Changsha area in 2007
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