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Climatic suitability regionalization of Furong plums based on GIS in Fujian
Province’

WU Li', DU Xiaojie’, SUN Chaofeng', HUANG Chuanrong', WANG Jiayi', CHEN Jiajin'", LIN Huiyang'
(1. Fujian Meteorological Service Center, Fuzhou 350008, China; 2. Fujian Jian’ou Meteorological Bureau, Jian’ou 353100, China)

Abstract: Fujian is located on the southeast coast of China, where superior climatic resources create conditions for the cultivation of
Furong plums. However, the topography of Fujian is complex, the climate is changeable, and meteorological disasters in Fujian are of
many different types and characterized by wide distribution, high frequency, high intensity, and heavy losses, which affect the yield
and quality of Furong plums. To reasonably utilize climatic resources and scientifically plan the planting layout of Furong plums, cli-
matic suitability regionalization of Furong plums in Fujian was conducted using GIS and based on meteorological data from 1971 to
2018 from 67 ground meteorological stations, area and yield data from 2005 to 2014 of Furong plums, and geographical information
data. Based on the climatic characteristics of Fujian and the growing environmental conditions of the Furong plums, an indicator sys-
tem for the climatic suitability regionalization of the Furong plums was established. The weights of the regionalization indicators were

calculated using the analytic hierarchy process and the entropy weight method. Geographical reckoning models between the regional-
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ization indicators, longitude, latitude, and altitude were established using multivariate linear regression analysis. The climatic suitabil-

ity index of the Furong plums was calculated using the weighted summation method. The climatic suitability areas of Furong plums in

Fujian were divided into suitable, sub-suitable, and unsuitable areas based on the distribution laws of the climatic suitability index, the

actual conditions of growth and field investigation of Furong plums in Fujian, and the regionalization result of the regionalization in-

dicator for limiting the growth of Furong plums. Finally, the regionalization results were verified based on the planting status of Fur-

ong plums and the per-unit area yield of the plums. The results of this study were as follows: The suitable areas were mainly distrib-

uted in the middle- and high-altitude areas of north of Longyan and Fuzhou, and most of Ningde, Sanming, and Nanping. The sub-

suitable areas were mainly distributed in the middle of Fujian along Wuping and Zhangping to Luoyuan. The unsuitable areas were

mainly concentrated in the low-altitude areas along the south and southeast coasts and the high-altitude areas of the northern moun-

tain regions. The regionalization results were in good agreement with the planting status of Furong plums and the per-unit area yield

of plums. The results of this study provide a decision reference for the planting of Furong plums in Fujian.

Keywords: Furong plums; Climatic suitability; Climatic regionalization; GIS; Fujian
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Table 1 Climatic suitability regionalization indicators and rank division of Furong plums

F8 45 Indicator
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RiE‘H Unsuitable
13<T <15 T<13
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2B IR
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Table 2 Expert evaluating table for indicators of climatic suitability regionalization of Furong plums
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Table 3 Weights for indicators of climatic suitability regionalization of Furong plums

izt FUAE FWAL LRRRE
Indicator Subjective weight Objective weight Comprehensive weight
S A= yE
FERTR 0.1092 0.1150 0.1121
Annual mean temperature (7', °C)
=10 RSB 0.1092 0.1804 0.1448
Annual cumulative temperature =10 °C (Z Ts10cs °C) ' ' ’
&
N ﬂ%‘?&lmf[&@ 0.2499 0.1055 0.1777
Extreme low temperature in winter (7pw, “C)
PN
f {m? T%ﬁl 0.5005 0.3667 0.4336
Low temperature hours in winter (Z Ty, h)
e SE R TR 9= %
AER G IRTR 3 0.0312 0.2324 0.1318

Low temperature rainy days in flowering period (D, d)
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Table 4 Geographical reckoning models for indicators of climatic suitability regionalization of Furong plums

fibr H A r FfH
Indicator Geographical reckoning model F value
S by 5 _
PR T =-5048-3.284x10"7x+2.121x 1070y - 1.716 x 107%z 0.773  31.083

Annual mean temperature (7, °C)
=10 CAHFFUR
Annual cumulative temperature =10 C (Z Ts10c» "C)

A2 SRl

D Tai0w =-6235-9.737x107x+2.623x100y-2.251 107z 0874  68.178

= ~Tx— 6y -4 0.963  271.033
Extreme low temperature in winter (T, C) Tipw = 3.547 +8.261x 1077 x—1.200x 10~y - 4.136 x 10™*z
A Z (IR
S Z Ty =-4.129-8.052x10"7x+1.707 x 100y +6.070 x 1074z 0.973  371.347
Low temperature hours in winter (Z Tq, h)
IR B K%
FERHE = Dy =5.330+1.870x 1077 x - 1.731 x 1070y - 2.729x 1074z 0.928  131.096

Low temperature rainy days in flowering period (Dy, d)

T, x, yo 22 BIFOR A B BE AR BR(m) 2 L I3 B2 AR () FIVEESR 53 BE (m), RGBSRV AR SE R A A BRI BB I 5 a=0.00 1 1) 25 A 46 o
In the table, x, y, and z respectively represent the longitude coordinate (m) of the kilometer network, the latitude coordinate (m) of the kilometer network and the
altitude (m), and R is the model complex correlation coefficient. All the models pass the significance test with a reliability of 0.001.
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Table 5 Classification criteria of climatic suitability regional-
ization based on the climatic suitability index (/) of
Furong plums

EiER A EH YGEH AIEH
Index Suitable Sub-suitable Unsuitable
I >0.53 0.49~0.53 <0.49
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Fig. 1 Regionalization of climatic suitability index (a), extreme low temperature in winter (b), low temperature hours in winter (c)
and comprehensive climatic suitability region (d) of Furong plums
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Table 6 Suitability rank division of indicators for limiting the growth of Furong plums

SYRAERR TN Y enE AN H
Classification indicator Suitable Sub-suitable Unsuitable
£ y AT
SEARIEE L >0.35 0.15~0.35 <0.15
Extreme low temperatures in winter
vH NN
BRI BT R A >0.50 0.33~0.50 <0.33

Low temperature rainy days in flowering period
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WERELEZHE . R XA E B AR
22 RXXIERWIE
221 EEEXFFHHEIRI ELIEAE

A R R BUCROR E, B AT W A
RN - AR KR . R kEm . KOF
B HBERGCGE XSG, DK SRR R R
ZERA IR AR, 7E 4667 hm” DL, 3P H . A A
KT, R T FRAE 1333 hm' LA b, 7KGE X 2%
ZE AR AR A /N, 7E 200 hm” £ 4 o K ZEHL 984 &
SUPPRE A P R S 00 AR AR R R, X S T
IS RIS A B PG S A T 2 9 2 AR R DX RS R X

LA Bl XA T SR 2R AR AN T P IX I DX ) 25 SR B AR
WG ARZT . KT, B S5 2 oA T AR
K, X5 3 H B AR AL T 8542 A5 X 1Y X ) 45
S A BT LA G B ALl X A T e R AR
18 F X, 3K 5 H RS EEAEAE T AR &
()RR S PR AR A5 RS X 8 22 AR RS /N, AN AE
AR PTG 2 A7 R, 31X 5 ioE ik TR R 2
A B DXORT YR B IX, v K e R XA T D A
REARE T R R RAYE . SRS, A8
R AR R AR 5 A R X R 2 SR A
[RS8 e E L
222 5ZFRBFFREXELIIE

it 2005—2014 4 G A8 7% 2% S S L,
550153 1) 558 28 S Al R X S5 R T . A
HAZER 20052014 4FF2 5157y 9667.09 kg-hm 2,
2 T 2= L34 = T 5082.18~13 484.08 kg-hm 2,
S ARAE AR SR T, e s (A BRAE RN T . XK
SRR, FEHTT . RN L WM O A A R
AN TE B X, o, 75 T 2 57 2 0 AR Gk
10 905.67 kg-hm ~, {HZ= Rl 1 B/, F2 24 A e Al
T B, 35 55 75 AT AL B G M X Ry R AR 1Y R
A 38 B X AR ‘B X X R 25 SR AW o SR N T2
TR 15 M P B AR, 2 SRR o A v R AR b Y 1
B, 3 5 5 TIT A 2 2 2 A A 3 R IXORIT I 3 L X
FENSAEE R X SR A&, TEd. =
i TIN R A TSP e o (W 7S = i R e 2
2 WS4 BA PR A s AR 12 892.09 kg-hm ™, 9980.11
kg-hm ™ F1 9037.28 kg-hm >, [X K1 £ 5L 552 R B = fi
FAR—F FEITH 2R 558 8116.78 kg'hm 2,
BRI, 12T 2R SR TR A0 2, FLIE LA L
PN PRI, X 5 ] AL TR AR AR AR IS X
I AR G o B T R AR M T 25 57 38 5 43 i)
M 8655.43 kg-hm “Fl 7213.12 kg-hm°, FAF= I, X
ST AT A 2RI SR 2 R X TR R
AN IE B DX T R 25 AR — B, 7R BAE o
Rl NS B N 20 NI (B e L £y N =1
1A 7451.37 kg'hm 2, X 51% 5 B A7 2825 28 1) 32 22l
L XA A R T RR A T A A 3 DX A% A W
SRS, M= R SIS ERFE ARG '
PEXRI SR B &, XRS5 R EE m .

3 HREHER

RICLNFERB RN R, 5T AR
PRAE R | S AT AR A B, ST T O
BN VSN ERESUE L AN L TR o K TS
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328 o A ARl 2 () 2024

% 32%

R TR B o A A, DN R VAL T DS AR A
o AR A S B

SRMNTH PG RS . JE TR TR SR
TEELIX, H E% XA A /N AR ) SR AR R, EE
AR . R R ER RN R R —, H
2 AR T RO Tk 28 5, 2005—2014 448 %
725 5 775K 15 576.00 kg-hm >, K I 3 8 271
I, T R R H A5 0 1 i e X R 2 R
A3 L X, 330 DX I AR SRR, T AR X 2 i
P A 7 /A 1 LI v = s L SN o g b [ N 9 £
S v R 0 A b Ay SR A S UG L IX., AT AR A Y M
U R T B T R SRR . kA E R
2R T R AR Bk, R AIG, % B 3 N
A M DX A R AR, R AR Y X
Sof SR BRI AN SO i 405 sl R 5 [T TR R AR R 6 D5 %
25 P AR Tt AR R e

DX K] e s 110 J8 7 A T M DX IR 9 ) S
AR SCHE A ) SCHR 5 1 SR 2R PR % 5 L N S b
AR IERE b, 255 5 IR T AR A B R S R
2 KRBT A5, BT A X R R bR KRR B L 4R
1 T DX 2 S A P (H S 2R A AR X R R A2
S m AN, Bz 3 3 W . A
PRPR A5 DR 22 1 5 MR, A R A i — 25 b 78 3 46 5 i) [R]
TR AR, A DX A 45 5 5 s 3 S bR S Ak, KRS AR
PR 1 1T 53 5R 32 5 WAL R 45 & 19 D 15, L DATEF
58K F 1) B Al 4l T R4 06 3 L Al AR F ME R B2 11y
P ARAT A T LB, R R th T % N £ Fil
R TH 7 B AT 6 H A BT, P65 1 e AR, i X R
45 LT e

s br B R, EREER T AAE S HA
AR5 138 P, A2 7 1 SRR AR ST . T, XS
AR SCWFFEAF 7R B & A F S 28 RIS X Y 45
R—5, BB B, RS B E
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Hh T B A R AR SR A 25 R — B I
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FER R SRS . B R SRR,
XSSOSR & A F R A RS H X
MIBFFEAE R — 3, H ATEE LB X S22 2= (R AR X
Tl X At A 1 S DX A F 5 A 22 02 DA AR
TfT, A% 3G 3 W GIS B R, #E5r KR8 iR 5 4 5
SR MR R B b PR AR R X ) 45 S A ] 4y
PERBEALIAF) 30 mx30 m, A H LAAE (OB 5T, IX ) 45
REA TSRS

AR S 3 A N AR A A A A U X R R R
DX S 6 o Py b AR 4 A AR R 5 4 2 R M 3 LR AR AR
TRk, N GIS FiR, I JR A 8 48 2 Sl '
PEX AT . AR 5825 2= A0 B4 B0 o3 A B
L SRR A K 04 S B 1O RS R A O
R0y RS EE E R BE B IX . YOE X
FIAS I B DX, IR 40 FR 1) 5% 25 28 A KA DX R 6 b 1)
ESUERE G B P R R I SNER % R S U S
BT, 15 B me A Wt i R R A M X 4
WT: & F X FEEPE AT . =W P
T 3 T (10 R0 40 1 X LA A M L 3 2 vp i 7
PR DX YR B X 2 A A A R A R O
W EF 0 RS X EEE PR AR E
TR T Vo S R VA b X LA R A 1L X v VA A M X
DX 4] 235 TR 5 sl D 2 R AR AR A B 2 R B 1Y
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