28 W1
2012 4F 5H

£k TR R

Transactions of the Chinese Society of Agricultural Engineering

Vol.28  Supp.1

1961 —2008 £ AZFHRREZ FETHHE

Ewe ", BEAT, F AL A ES, A & TR KEIRS
RATHE ®, RS ZEW’

(1. FhEAN S E SRR, dERT 100193; 2. T PR B RSWAKFR T, BT 530022;
XAGBL P, BT 530022; 4. HEAREE T RSABURAE B ots, H:AK 541004)

W E: AR AREE TS 5T S B AR v ok A5 AR A RS S A e SR M B o Z ORI T 77 MRS A 1961
—2008 FH R, IR RMCR. ORMRESSCTERAS. HREFIRSS TR, 24 h S KRIERE . HFKE
=5 mm HEREREFIRE (HD BAL, 0T T T TSGR RSEETR . SR LEAGE R AR A8 ks IR GIS T
FEEME A A . WU TSGR I IE B0 ZE . vk LRI JE 0 B 20 AL 60 FI 70 AEALERE, 90 fFARHAR;
S RASEXRT N, 48 a K THIEE BRSNS, H 21 L] (2001—2008 ) FEEMZR, Bk L FIFEE ML L 90
AR, PRSP B A X E A A FEE R R 0.24 LIS Fil k&, #ze. B, HEEAwU

May 2012 201

3. )TPRIIR R

AR X o
KEIF: AREAL, RA, AFTHE, BRERE, T H
doi: 10.3969/1.issn.1002-6819.2012.21.035

FESES: S165+.25; S59 XERARERD: A

TEHES: 1002-6819(2012)-Supp.1-0201-08

ERBS, &FFRR, T OF, . 1961—2008 F ALFHRETETIHFEI]. RUTEFIR, 2012, 28 (FEF 1): 201

—208.

Kuang Zhaomin, Pan Xuebiao, Li Li, et al. Evolutive characteristics of cold damage of economic forest fruits in Guangxi during
1961 to 2008[J]. Transactions of the Chinese Society of Agricultural Engineering (Transactions of the CSAE), 2012, 28(Supp.1):

201—208. (in Chinese with English abstract)

0 31 &

FEF IR AT . WA AL G W 2 8] —
AN AMEE R A 0~10C, AT 0C)
RO, 3G R AR BN RS, S EORTEAET . %R
FEEMMS T, WhrFEFE R AT AR5 7 %
HEMEAN, Gk, EERSTEER. k.
TSR EERRKE, W IR D H AR RRE,
DUR R (0 55 45 0, o5 A RN ke JE S R fE o, e
J VGBS IR T RE SRR AT TR .

BRI TAE, Cgnt Fe S &ttt foet,
HATO R IR . 758, HRESEKFRRIEFENNAR L
R TAERE. AF BHESR— R, Bk
TR RIS AT ML R AR AS HEA T IR AT 0 B A o,
RARGEPI TT R A FELS BRI F
MZRE A AR, HNHZEESGIRN) R & HE S 7

Weks HIW: 2011-08-16 &I HIH: 2012-04-25

FETH: EEREZHETIRITE (2011BAD32B02, 2008BAKS0B02-02);
JTVERRARF R SEARTFF R RITUH  GFERFE 10123009-4); |16 HARBL AL
SIH CERME 0832205).

e fafr: ERE (1968—), <&, [ HdimT AN, W TR, a4,
FERFFRF I FEERPAERAR & GIS. RS BRIINH . Jbnt
FE] A b K 22 B 55 R854 e, 100093, Email:  kzhaomin@163.com.
MAMAEIEF: WFhs, (1962—) 5, Wit #oz, WL, TEAH
PN FEHIFIEI T o Abnt AR K 5 5 A B4R, 100193,
Email: panxb@cau.edu.cn

B IR FE NG SLAT T 0o B 402 38 0 32 LRI FUAIG
LKA A RN 2B A g T R s U, T e S KRR |
Bk, FEMEE . [EN M IR 254 O Ak R 98
FRY R 25 5 AR R HE HEA T 2R B 1k 0 AT O S AT 5 A 0

M T84 N IR B e 2 A S 2R SR S R A R O
U, LU — R BB A B IR FAE A e R AE S
PR TEE, MARESLIUN LR R A s E | 4R
SRR FERRA B FEH N AR AR, 15 % BIEREE
SRR Z AR T, W REE S T bn K AT R AE
ANFIRA L S DR R I8 3. Rk, e 7T ABF TR
fR At 10, RS ik B 9 S R o AR i Fe I A< H
RIEAE<SCEMHE. HEMAE<SCTHIE, 24h
BORBRIRIERE . H K E =5 mm HE%%E 5 ANEKE T,
MR IEEI R (HD , 20 TH4 Tk R 3
R AEAT R RGP IR I S A A, B AEWIR ) PSSR AR
RIEE N A, A N AR AR AR AL TS 5 R
PUIEPRR AT VEDIAT SR A AR i (R A4
1 #MRIEAEE
1.1 ff 5 Xt
1.1.1 AR RS2

PR TG B v D AR [ R 6, A7 T 104°26 —112°04
E, 20°54-26°24 N. WFaii@mRMAmMALS, W E
BV E o HEAS T Vb AOE DY O I X 5w e, ik
[CEI R



202 ek TR 244

2012 4F

1.1.2 AR R 3R4G SARTLK

BT P T AR AR AR R AR BRI R N, TR
TEATRE IR, BRI TR AXG T RA T 4
XA ST 1961 —2008 4FE3L 48 a (AR, 75
FTTVAEE AR ST 0.66°C, FEilE R
0.14°C/10 a. F P9I H Fi2d 80 FACE M MR
T, 90 ALK, FHEEEINEE . WA
KRR, 1961 —2008 &1 AR &2 EFHiES,
H &7 TR NS, THEHERIE 0.26°C/10 a;
KRR R T 47, 4 0.15°C/10a; HF. HF
THEIE BN, 4 0.08°C/10a. 48 ah, | PHAZTFIHK
W EFAT 122°C, FE. EFEFYAE AT 038C,
K BT T 0.71°C,
1.2 HEREKIR

G ERHER PR R IX 77 N PORNT I 5 4
FIS 50 1, 1961 —2008 4E3% HOWI kL, AFE: HIKS
DT R 3 K  S  T T=
1.3 ZFMREZIEREITERZ

BOBr g R I, iR A5 20 P bR R 58 1 I PR
H5.0°C, WV HBALTIRAE 5.0C UL A 2GR . Fhkk .
TR E FEE R AR LA 11 A 22044 3 HIHR s
) 2008 FEZESE, HIFE 2007 4F 11 H % 2008 4F 3 ]
R AE IS, MKILEHE), Y HERRR<STH, 5EF
REITUR: 24 H AR > 5.0°C I, JE 5 fe 4h k2,
A 58 R S ST R B AT B AR T, R AN
F e F R A s B AR AR . HBRIRRIE <<5.0°C 2RLH
. HEVSER<S.0CHITE, HRKBFRERES 4 NAT
A, BAIEFEMLGEA S, XA Tabs WA RE
Fe5r KRB, 2008 FEIX I ERRA R IEH 2 AL, AL
W gE i R H PR B =5 mm HB0X— 80k K1, 36
A 5 ANBUR N RIS TR R IR EIREL (HD.
1.3.1 RERKGTHEF %

e, XS AR T AR E AT B bR A AL
i, FRUELL AL BT AR W

X, —X

3 (x —x) /n

K, X BB 58§ R X b B3k
G55 i E IR IR s o A I BUR R 1 10 2 4 3 5
i HEEDYs n R RAERL
¥ 5 BRI T R HEA AR 23 0 3R U i R 805 5K
Al AERFEFIRE Al
1ﬂ=i%x 2)

X, = (D

Kb, HI ONSFEIEFHIREG X 5 W S AR
PRUEAAE s X & 4F H B AR A <5.0°C BRUH E 1 br
MM X N A5 4F 24 h S R BRI e B2 I bR vEAL (s X,
h A H A <5.0C U SEMARVEALE : X5 b &% 4F
HBEKE =5 mm HERIPSAEIAE; o AN 7 5%
i) 22 40

FEFH BRI T B2 M A 50 o T AN R 5
AWFER M LR 0Tk % 1 IR o, /) TUH
)2 2 BB XA, T M R s e R B SR LA
T, A TR, &P IS R BT BRI S

x1 BHRETHEWMALY o BE

Table 1 Reference values of @; in Guangxi

KT
X X5 X3 Xy Xs

a; [
T -0.198~ 0.261~ 0.038~ 0.262~ 0.117~

N -0.306 0.339 0.259 0.343 0.307
X 1)
a;
B -0.262 0.298 0.155 0.299 0.235

i

1.3.2 ZFHRREETFRIEATF

h T B b s IR R B P (R DX T R AR R
X B g | NFEF R AR, FF e L FH R AR IR L%
FIRSE

AR FEEFR B RN, 856 D1 KA SE b AR
10 ZARIEF I SLH R 25 REZG b, HLTERATE
FOPNBEE (H1<0.3) . FE (0.3<HI<0.8) . FE[F (0.8
<HI<2.0) . WE (2.0<HD 4 M5,

1) FEFMR P,

MO TE T oy Gbrt, VHERHPEIEE R AW (R 11
HZ M40 3 AWIED FEFMREZE P, RGN R 4
WHIEERENFER SR FRHERCZ

P =" x100% (3)
n

A, N R AN RS R IE TR, n A GETHEEL
R AR F AT o $AN RIS 5 T A B AR
THEAN R SR IE F IR

2) FEFUHIRLE Py

FEFUIRLE Pyo P2 HIE— XN FEF R A uli f %
/b ol A R A LU R VP i 9 T S R T K R, W
LU~ R

P =x100% (4)
M

b, M ORI N S GEG m ol R AR TEE 1
B T j S RER AT . FEERAEBIRLIE P&
7 DX RS TR R A BV R Rt ) e I 5 T 5
Mg 1 B () 71 T

TEFMEMEE E . 2 P=85% I, Akl e
F M 85% > P;=50%I 4 X SR FE T : 2 50% > P;=30%
I Ay o X EFE s 2 30% > P = 10%0 Jy Ja s 1 5€
FHy N P<10% L IEH KA

3) XIRFEFHIRE S,

Sy PSR VEO FEF ™ LR, Sl (R I B g 1) 98
SHRSE T HT AR SO, HIAEBOR, R € F M, HX
AR EZS NPy Nt R

1 m
S, =—> HIij (5
m j:l



W 1

M 1961 —2008 4] THLEHF MR R 5 F AR R AE 203

A, Sij R i X BEEE R, m R AR TEE AL,
HIij N5 she i I FEE IR
4) ST B A HE AR Y
UREHE ISR Y, B TERE . AR, WL R
TRFPEANE], A SRR A7 7R ) B A i) 2 5, 5 i H
R 90 AN GG 0, PRI Y A A EL— il (K < 50
DUPZRL T S15 280 1) 9 55 0 P M DL B0 52 2 W s ke 1358
FEFGRFE A0 A . Ik, T LA 2 0 b S e g
AR IR FEE R, N GIS 7 T M B AE B/
O s S S B 2 (R HE SR AR AR, e A SR R A
PEICI S, 1l X [ FE SR B . TEH AR YIS, 4
FE W B BB O RE Y], JIRAHE
PR SRS 5 5 5 R DR (1) OC R AR 1T R
HI = f(p,A,h)+¢ (6)
e NARFETN, FRNGAMBIRZ, TN ¢, 4, h BT
A S22 T R B 228 4, /I
& = HI(SEWE) - f (@, A, h) 7
X 6-7) T, HI WIEFMIE: ¢, A, h ARG,

N

A

serninr, gl

I 25<x<40
I 40<x<50
[ 50<x<60
[60<x<70

| 70<x<80

| 80<x<85
[ ]85<x<90
[ 90<x<95
B 95<x<97.5
I 97.5<x<100

SR WA SRR T AL f (o, 4 h) FRAFE
FHRFE AR E T

777G 77 A0 T R ) 2 P B SO0 B
RN, AR, Wi, SR, B S A B R,
NG RN T v, ) P 4R B bR R TR SR 1)
2 A HE S AR Y

HI =-2.157+0.031¢+0.0151 (8)

A, HIAFEF ML o, 2R, KR,

IR BRI A SR ECN 0.620, F{Hy 23.143,
K IT 0=0.05 1525 TEAT I, 2R 1% 7 FE IR H RO A U
BA RG22 S, R e AT 9 55 50 5 1) 40
FEAERN BT o
2 HERE5SH
2.1 ZFHRREEZHME
2.1.1 EERERE5AAFIE

WA (3 MTHEER, S GWET HT 1
FEESHE DL 1 Nk 3,

0 2550 100

150 200km

A1 JESFMEZE ERENETRSH

Fig.1 Spatial distributions of cold damage frequency on economic forest fruits in Guangxi
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Fig.2 Annual variation characteristics of cold damage stations proportion and intensity on economic forest fruits in Guangxi
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Fig.5 Spatial distributions of cold damage intensity in litchi, longan and banana in Guangxi
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Evolutive characteristics of cold damage of economic forest fruits in Guangxi
during 1961 to 2008

Kuang Zhaomin®~?, Pan Xuebiao'*, Li Li?, Rong Jun®, He Yan?, Luo Yongming? Ou Zhaorong? Zhang Xingqing,
Chen Chaoquan®, Meng Cuili?
(1.College of Resources and Environmental Science, China Agricultural University, Beijing 100193, China;

Disaster Mitigation Institute, Nanning 530022, China; 3. Guangxi Meteorological Equipment Center; Nanning 530022, China ; 4.
Modern Education Technology Center, Guilin University of Technology, Guilin 541004, China)

2. Guangxi Meteorological

Abstract: Analyzing the evolutive characteristics of cold damage under climate change is important to provide theorical
evidences for instituting policies on issue of disaster prevention and mitigation. Cold damage index (HI) was established
based on five climatic factors, such as the extreme minimum air temperature, the accumulative days below 5°C, the
accumulated cold harmful temperature with daily minimum air temperature below 5°C, the maximum amplitude of daily
temperature and accumulative days with daily precipitation above 5 mm. The weather data of 77 meteorological stations
from 1961 to 2008 in Guangxi was analysed. The frequency, intensity, the ratio of 77 stations and inter-decadal
variations of cold damage of economic forest fruits in Guangxi were studied using HI. The spatial distribution of cold
damage intensity was generated by geographic information system (GIS). The results showed that the frequency, ratio of
existing station and the intensity of cold damage were more serious in 1960s and 1970s, than that in 1990s; While it was
increased in 2001 to 2008 compared with 1990s; overall, it had a slight decreasing from 1961 to 2008. The commercial
growing region of economic forest fruits in Guangxi, where the cold damage intensity is less than 0.24, is distributed in
the south of Guangxi, including CangWu, MengShan, LaiBin, DuAn, BaMa, BaiSe, etc.

Key words: climate change, fruits, cold effects, evolution, Guangxi



