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ABSTRACT

A Study on the Growth Prediction of Tropical Fruit
by Climate Change at Damyang

Ko Kwang Hyo

Advisor : Prof. Park Young-sin Ph.D.
Co Advisor Prof. Ryu Chan-su. Ph.D.
Department of Atmospheric Science,

Graduate School of Chosun University

In IPCC (2007) report it is stated that the mean temperature of the earth rose 0.74C
over the past 100 years. According to Korean Peninsula Climate Change Forecast
Report(2012, KMA), the annual mean temperature of the Korean peninsula rose by 1.
2C (0.41°C/10 years trend) for the past 30 years from 1981 to 2010, showing a trend
of increased temperature in all seasons, and continual global warming is predicted until
year 2100.

Korea's climate change is rising quicker than the average of rest of the world. As a
result, in recent years Korea agriculture has been rapidly producing subtropical
vegetable and fruit, and this has become a new source of income and consumers are
eating ‘domestic grown' subtropical produce instead of ‘imported' produce. Due to the
global warming and climate change more subtropical fruit plantations are growing, and
imported fruits are being replaced with domestic fruits. In addition, an increase of
overseas tourists brought more interest in various tropical fruits and affects domestic
tropical fruit consumption.

Climate change is expected to have a significant impact on the agriculture of the

Damyang-gun. Therefore, we will examine the climate change in Damyang-gun and
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predict the tropical fruit cultivation accordingly. Damyang-gun is selected because it is
located in northern part of South Jeolla Province and its annual average temperature
(12.6C, recent 10 years (2001~2010)) is not higher than South Jeolla Province annual
average temperature (13.2°C) and not too many various tropical fruits are being
cultivated in the county. Damyang-gun recently became a one of popular travel
destination. It is the third most visited tourist destination in South Jeolla Province
following Yeosu city and Suncheon city. Through the forecasting of tropical fruit
cultivation in Damyang-gun, we will try to provide food and entertainment to tourists
visiting Damyang-gun and to provide basic data to help local residents to have an
opportunity for income generation.

In this study, the coldest month mean temperature and monthly mean temperature
from 1988 to 2017 were analyzed to verify subtropical climate of Damyang-gun.
Analysis result showed excluding the year 2011 coldest month mean temperature of -4.
3C all annual mean temperature was between -3'C~18C (95%). However, it is found
that there were three times (15%) when the monthly mean temperature of 10C or
higher were eight months or more in a year. In comparison to other analyzed areas of
Seoguipo Jeju Island, Yeosu city and Mokpo city we can state that Damyang-gun does
not meet the subtropical climate zone.

In addition, in order to evaluate the long-term climate change, we took ‘monthly
temperature of common year 2011(1987-2010)’ subtracted ‘monthly temperature of
common year 2001(1971-2000)’; the difference between the two values obtained was
compared to the normal values of other analyzed areas. As a result of comparing with
the temperature change, the coldest month mean temperature (January, February,
December) showed positive value in the whole area, and it can be assumed that it is
changing into a subtropical climate. In the case of RCP 8.5 scenario (RCP 8.5) and
active mitigation policy (RCP 4.5), the results of the analysis are as follows: From the
2040s, the RCP 4.5 scenario is predicted to be sub-tropical from the 2070s.

Located in northern end of South Jeolla Province which is located in southwest of
South Korean, Damyang-gun climate change is still in its beginning stage. It is
necessary to further research and develop tropical fruit and vegetable -cultivation

methods and techniques through future climate change prediction scenarios. I hope that

_Vi_
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the analysis results of this study will define the climate change tendency of

Damyang-gun and identify the most basic foundation to cope with climate change.

= Vii -

Collection @ chosun



=2
(—

H1E A

o) R0 KU _;._,a_m% ol & . 8 T F of n LE.:I_
RAS K = I H NS T3 U _ 0
Ayrul sszsz N4 m°aa’s @i
D | T R (s R (VI = R RIS
3w w0 5oy o = DM Jogr = [
- — —uu_ — © <0 L._o o OM n — 0O = = ol D.__| _l_n_ ol
g T E bR 0Ee o ha <& g L
_ o W o N o B o - < OENHU|_I
- - o o _ O_.=|FL|O=._@|_IP_
S o ~ R0l © X o 9 0 8 S w7 = < 03 = ]
= 2o O ) 0 5 mod W oF S = .0
% - M o8 SRR R % o2 N S o) i
4 00 R0 pay - o= H —
o_|u__4mo_J ) H — A o~ BK .“E||__u:A H T S
Al ..T..Al..D.ul |rOI.I I_JI_I = (@) ._.1_.A_|._._.
B3 - = o ol _|._AL|=_ o W @l B _ ol
"npfas s e @B gy 3Ty W m o, 2 S
L TRy Py B EROSYUL gt
—_ o =22 o - 3 ~ — =)
R S = N1 T GPJDMWEC‘ DR R D2
I @ 0D S 2w W BB S __msalaoa =
Ww —woo2s= madn — =520 8=
@ STy W = o = o KE m B = = 0l % oll m o|_=_ = E m_rl
apedswaldasy FzwzEW Tyl
s m Wz . 8 ®mI I 5 - o8 K S 7I|%m=_
= & m _ o = 3 3 g =D U0
N5 = & < = ol = T 4 o
Pyl wega o WERDAUWLDE - ®
= 5 W R = o < = o o= Mo
ST EM ¥R wlﬂeﬂa_xmmo_x_o@mwm____a
= W g pxes Zoynbdn W 0s T ox J
R 22wz “ R0 00 amD o0
Gir 828 __ Bzl =m0 NsW gk " 5o 80
% Wy S ATz s aw P EYs s S W
o .TNCMLNIJ_;._&WE_;.___H%E.NNQ_NG__OO__E,MOMM
&0 oo S H o I a s WS S oy T 5
[ L I o} ~ I[N = ) =
= o &> ) © = —~ = W o % = U= W o5 5 5 o B
D U S N D)o = =T g5 4 o8 2 K g~
— o B 5 K g i 8 & 0ol - = s H =
g N5 ? mw___%%lw__d I R J) ~ 5 _ O
B wmamMo o= oMW Bty 2RO
o — < =/ O I_.AO_IEO__._P:.I DECHDxI —~
. X =< O B = O W = K n oF & <0 = o ol A oll ra3| ol
— SR W Y T = 3 "o ol ol A . ® oA =)
— QI3 U w8 W B IR XTARTS A WKy

1) IPCC(Intergovernmental Panel on Climate Change :

Collection @ chosun



o]

ol
oF

SHstol o

Jb DI

IF

9]
i

)]
ok

]

ur

G
5]
-

Y

o0
]

ilo]

H Oll=ol 20Xt

0

Jl=Estol HE S THEHOI O

-
o

J

i)
il
£

ol
Mt

Hetd

HNZ2 A X8A

(13.2C)EC+ =X 240k Ct

|.

[

el el

z2

[

]

401 0101 3BHM=Z &

&

A
[

SO W0l THHHE D UK

COA Oz,

OFJ

)
0
EN
)
O

o]

MHBH - Ol

St

ooz

_I

—

=

0

Ju
K

U
Gl

ol
i
R0
ur

i)l

b

10

&l

ok

H2A=E

1.2.

=
IT

N
SAl,

=)

T

=~
, ©

EPSI)

sis & ItX

X+
A

Azt S

=3
-

D)

—

[a—

A0l A

=
—

o

(1998-2017)

F

~J
mJ

20E

K]

o

oo
ol

i

ZANS DI

M

/\ly

I

)

ol

H(1971-2000) 2

2
[

:|

30d

N F

Hat0ll A

o

Ve
o

giia=sktz

=3

2020,

ol

(9]

F(1987-2010)
CH

2
(-

ol

E

=

=

30
BH il

]
[a—

00
)

70
ur
il

Oir
Ho

M_.M

AN

Iol R

X

o
+

CH O

=3

T

BESZ OtE0 D
b HIwWet SHEA=0 THOH

o 2= MHUHoll CH

=)

al

o =2t

=
T,

|

—
—

o]

H & 2ot DXt

0

Ct
=]

ok

i00

E
Iy

-
1o

Collection @ chosun



00

)2 SOt THHY &

oy
loF

all

3t (Of

ok

N2& Dl

gozol X2l= AAX L IS

2.1.

KF
0

0l
K

T

r

<H
ol

ar

-

0

0
ol

a0

it

<
0}

Ar

Iy
]

KJ
0l

(HO

r

K0

WO

3

& SOl A S E

[ia

SACH, DAZIIEOUA Al

3

o

MOA SAZ Eele =880 Xel

=

==
-/

otdl,

g

S
=

!

2
=

!

2
=

fod 2t
SAHDE LA XD RJUCEH.

X
(=}

SAl

BEY2D

=l
C2 AZEHO HE Hl

PN
as

12

Akt

[0
o

HE

S

CHE SN

A

o=
-

ALt =20td

o XS

Il

2t

iF

0l
o
il

<
oll

-

0

-

a0
30

w2 HEO0l =,

o

Al
(o
0

)]

o
ulo

Ar

-

KO
<t

o

-
o

o
0

Kb &0 AL

HEMAE

TIHE S

=2
=

1K

=,
Bl

g
—/ —
—

<10

47,2298 0|04 (Table 2-1),
0

| 3.7%01

—

—

O

=0

o

128 &M
21X (12, 303. 6k)

= 04

=
o

20164
b

Qe =2

=

T

=

(19.5km) Of CH(

grorzol D)

=Ct.

3

HAEZ2 455.0kmr2, MetdE

2AF=AN SUACHFig. 2-1).

A0

0l
0l

H
B0
oY

ol

s

o0

-

ud

e
o

2017).

zJ)l=22 0.9C, 83

e,

1k
[=]

o

12
F S H

CtO
oo

-11.7COILCt.

A2 1 482mm0| CH

ZxMJl22 11.57TC,
c, o

IE
=}

H

Collection @ chosun



L/_r\—fJﬁLHTE-‘m] j”ﬂﬁ!ﬁ&;m]

e i \
A

HeLH578m)
r/‘ N o~ /—‘L,A_

& . [
\BEEE), . .
Ao T e

clors ? . .
Tarelsisrsm & 28 ‘g/‘ <;§i§ii‘i5fml
— = Py - . E4H526
5 1 A { \)"\,—U- L " m)
— 4  2H|AH4E3m)
23H Y-H?{t'idmml

H-ﬁ;‘mw~ & S

N L .-) '\.’, )
(_/'[/-1.»“; Yy —— r“\\ij 1“; T Eiﬁﬁoﬂmll /
)’ —. LA N
o 3 L e \; A 9_“-:-*.’.‘_“(5{5013_3%1 S
5 o A o

\
A ¢?;ﬂ(5§{m)

DM L\ HELH454m)
~ N
YAl "o

gt I
”\Q/ TN i K
B{=AHA15m) B

Al
71AH428m
P

b

\
s ilometers I./\\ g
0o 2 4 8 /

Fig. 2.1.
observation point(KMA, 2012).

Division of Damyang-gun administrative area and

location of

Table 2.1. Damyang-gun Population Status(Damyang—gun statistics annual
report, 2016).
Population(persons) Growth rate
Year Housi?old compared to
s Total Male Female 2015(%)
2016 22,334 47,229 23,723 23,506 0.6
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Fig. 2.4. Prospects for climate change in Korea(KMA, 2012).
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Dragon fruite 8 &
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OFOIHAM SD10F 210, MBIt #2H 450t W20, UHE0l =56t
= SWAHAH 11 ~ 147 Bx, HEAMA 183 ~ 15" BxEE=2, ¥ 3 ~ 438 &, 7E ~
g =0l Jtsottt.

® Passion fruit
Passion fruite AIAHIZUCS =4 CtEM SHX20 oiotl, == 2 0t
Clol §=2&01 A MESIHA UHEHE SO SCH Mel
Ol «6t0d, Ea5l ChsSalul SO0 Tl JISJtA= AMel HichE & &Ch. Xha
PN

=
O
0>
Sl
rr
Uy o
==
=

S0 E2 UE™E SHHO& =J|12 = JtXle WstE 2 JrXI X8 -4°C 0I5kt
CH 20| M Let==C0. Metd MadES ol 2T Olot2 S XX &
ot AHEE 3 S92 230 =&AX 20 Mot B2 HAE HEofor St
0] =2 =8t &2 LloHoF otH, ZIIFII 20C OlotiiM= ZOotE Xl &1
ME OO 15~18CUHIM=E & ZIA Z=Ch. 30~32T Ol&d0ME S UdMEO
FXoz gt & =HWIt EE X L=C

@ Avocado

Avocado= =L MU0 =0t 4SS0l HEStH, =010+ 18~25m0ll Z&HCt.
HA2 IA LSO Mexico, Guatemala, MQIEHIL UCH. MexicoHl= O0ILE 1t
U0 anise(HSZD) 2} Hlix=st S0l UA2M, Hol 6THA &2 20 AL,
DA X2 HOIXEH s ADIJF @2l HESRH JISHA £20| Jisollt.
Guatemalall= anise €0 SU2MH, OIEUHLE2Z -4 5CTHAS H20s & AC

_,_
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® Papaya
Papaya= papaya family0fl
Sife ]
Ao LetMH UeH, Z2 NS0

OliveR= Wsdlz d&H0| M2 el 55 &
USH, WHAHL0l Zolf &2 200mme| H|2H YA2H H=5t
cilt &=, Jfst 24 & a9 EFles 42 =&
k2= 600~800mm Olaf0] HAXHQ S ol 2+
FHoHEH H2E 2 0l 600~1000mmJt XHEH Xl

2000mmOt XIS THEH JtsXIE EEotD
A ALCH otXIEH -12.2C OlotOiAE=E ?Igotl, -14.4CIt & H

Collection @ chosun
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e A 7~10mE& AtetCh. =J|

HKE XX W, I 20A L0l S2AEHLIIIZ HCH 2 &=HHY
2cm IOl €2 LetMOICH 2+EO=F
A2 Z0ICH. E0He 20l 20~30cmel Z2=s2 2ol =&
O €2 ZHHU jam, U S= Bt&=0 HE=C.
&K= MexicoOld, SOHAZMA Eel Mui=Ch.
JIsSotH, B3 Wms 60g, S0HIF 20l Zele S8 (EM4)ez ¢

4.8

8%0IH &J1Jt iR S ==0ctH IIZH

o
M= i 20l U See=2

ot HUOHD O

b=

0
ZXI, 1500mm OILHOt THBH &= XI,

UL, OliveltR= M201A 2ol -9.4CThHt
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2.3.3. =W S0 THHH S &

Table 2.2. Status of non-Jeju tropical fruit cultivation(Jeollanamdo
Agricultural Research & Extension Service, Gyeongsangnam-do Agricultural
Research & Extension Services Press Releases 2013).

Region Fruit Remarks

Suncheon | gold Kiwi Registered Haegeum gold kiwi variety in 2010

Implementation of pilot program for growing
farm from 2011

Reduction in heating and cooling costs due to
district heating and cooling installation
2011 Transplanting, 2013 yields, Experimental

Yeo su apple mango

Jangheung | papaya, passion fruit

Gohung apple mango

cultivation
Supplied distributors to the metropolitan
Haenam papaya, guava etc. area through cultivation of tropical fruit

and vegetable crop contracts from 2010
Establishment of 1,300ha test farm complex
from 2010

Tongyeong | mango, dragon fruit

OtEOHDIZE JIEN HIFEH 22Uetiid M=z ¥ ZEd dY X
O JI=2 AZTHH SS Soil S0 2+ 40l JtsotXl g, JIEH XIS
=2 B J|20] S0t JI2AIE0] 20 &&0IC.

Table 2.20lM 2 201 XM= 012 dHetd: =, &5, 1

&82Z St MBI OIFH XD ALH, kivie M=

CH

=<
S
A MM E20s WY

o o L o

H>
o
2 1 K

0l

ol

C

T

X
=2
x

—
=

Table 2.30A 20158 =L =R D= THHHEEEZ 106.6ha(1,066km) 2 O 2
& ¢ (2.9km)S] 2 37% 22 OtENXl THHHHZAOI S X 24CH dLE THEHEH
A =IF =0F 22t 2014 (58ha, 1740t1) 20 83.7%, 51.7% 2 WEXH SIt6t
= FMNIOICH. 2014E0l= M S0HDt= TEHsIH(1740t7) D200 ZEH86It,
49%)01 M=t 2l 2015 0ll= M==IF HIE0l 33.3%(88Jt+)2 R OHELCH.
O BAS5(20.8%), ASE(15.2%), Mete8E(14.8%) & SUL= THH
= HSoiA S0t6t JACHE=sEZ M AR, 2016).

e =0 AME mango, guava, passion fruit MHIEHAEZ 20159 224

i

=

_11_
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32
2t SItot ALk,

Table 2.30IA 2% &
Hdetgd =2l H2 passion fruitE
EXEFH XAZ 20t
ZEXG0A THEHE
ot CH, F&=2
0 AL

SCHOt= MBIEHAO
oS A= |4

Collection @ chosun

.5ha, 10.%a, 44.4haz, 20143 [HHl

22 20184

0

e

e o

Ol

5
22 AlJl mango, guava, passion fruit AMUisIE ==

O & passion fruit
2008 0l M X4
oA i
AZot0 2013E 0l 1.5ha, 201401l
S 15=JH0lAl 3.5ha passion fruitE

=

O

[

=
z2 €
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Table 2.3. Domestic tropical fruit cultivation status(Korea Rural Economic

Institute, 2016). unit : premises(/F), ha, ton
2014 2015
List Province number of | cultivation | . e+ | number of | cultivation an
farmhouse area P farmhouse area output
Gyeonggi 1 0.2 0.0 1 0.2 0.4
Gyeongnam 3 0.9 7.0 5 1.9 9.5
Gyeongbuk - - - 1 0.3 0.0
ango Jeonnam 5 0.6 8.9 9 1.3 11.7
Jeonbuk - - - 1 0.1 0.0
Jeju 50 23.8 326.6 60 27.9 375.4
Chungbuk - - - 2 0.8 1.0
subtotal 59 25.5 342.5 79 32.5 398.0
Gyeonggi 1 0.5 0.2 4 1.6 3.9
Gyeongnam 10 1.9 2.8 4 0.6 6.3
Gyeongbuk 25 4.3 95.3 52 27.9 285.1
passion Daegu - - - 1 0.7 1.2
) Jeonnam 6 2.4 20.2 25 5.7 41.0
fruit Jeonbuk = = - 20 5.3 30.2
Jeju 1 0.3 1.0 3 1.2 15.0
Chungbuk - - - 3 1.4 26.0
subtotal 43 9.4 119.5 114 44 4 408.7
Gyeonggi 4 2.1 2.2 4 2.3 2.2
Gyeongnam - - - 6 3.4 4.9
Busan - - - 1 0.3 5.0
quava Jeonnam 4 0.4 0.4 2 0.2 0.3
Jeju 13 2.9 2.2 12 3.6 2.0
Chungnam - - - 1 0.3 0.3
Chungbuk - - - 2 0.8 0.8
subtotal 21 5.4 4.8 28 10.9 15,5
banana Jeju 1 1.0 31.0 2 1.0 32.0
subtotal 1 1.0 31.0 2 1.0 32.0
pineapple Gyeongnam 20 4.5 167.0 20 4.5 167.0
A 20 4.5 167.0 20 4.5 167.0
Dragon Gyeongnam 4 1.9 11.0 4 1.2 20.3
i Jeju 15 4.2 75.6 8 3.9 65.7
fruit subtotal 19 6.1 86.6 12 5.1 86.0
Gyeongnam - - - 1 1.0 2.0
papaya Gyeongbuk 2 0.5 8.8 2 0.5 4.9
Jeonnam 3 1.5 7.0 3 1.9 56.0
subtotal 5 2.0 15.8 6 3.4 62.9
q Jeju 5 4.0 0.4 2 2.9 0.0
avocato | g ptotal 5 4.0 0.4 2 2.9 0.0
i Jeju 1 0.1 2.0 1 1.8 4.0
alemoya | g ptotal 1 0.1 2.0 1 1.8 4.0
total 174 58.0 769.6 264 106.6 1174 1
— 13 —
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==mean maximum temp(TC)
Analysis of the temperature for the last 20 years(1998~2017) in each

=mean temp(C)

region, Damyang—gun.

Fig. 3.1.
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Continued, Gwangiju.
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Continued, Yeosu.
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Continued, Jeongeup.
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Continued, Mokpo.

_16_

(“Collection @ chosun



14

1-uer

LT-uef

oT-uer

GT-uer

#1-uer

€T-Uef

T-uer

TT-uer

OT-uer
60-Uer

80-Uef

L0-uer

90-uer
SO-uer

wo-uer

€0-uer

Z0-uer

TO-uer

00-uer

66-uef

86-UEr

==mean minimum temp(C)

==mean maximum temp(C)

=—meantemp(C)

Continued, Seogwipo.
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Table 3.1. Analysis of Temperature(1998~2017, monthly mean temperature over
10 € for more than 8 months, Damyang, Gwangju, Jeongeup, Mokpo, Yeosu, and

Seogwipo).
1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 N ratio
0}
2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 (%)
X X X X X O X X X X
Dam 3| 15
yang X X X O X X X O X X
X X X X X O O O O X
Ghang 7| a5
Ju X X X O X X O O X X
O O O O O O O O O O
Yeosu 19| 95
O O O O X O O O O O
X X X X X X X X X X
Jeong 2 | 10
eup X X X O X X X O X X
Mok O O X X X O O O O X
11 55
o O X X O X X O O O X
Seogwi O O O O O O O O O O
20 | 100
o O O O O O O O O O O

Table 3.2%2F Fig. 3.2= &J|2t2 JI=HstE Hlusoh)| fgt HHgt HlWE ot
Jl 2lah 2011E #E(1981~2010) EZII=20A 2001E #E(1971~2000) S EHZ
J=2s ¥ gts S48 N0l
g2z dUugte JdE 25020t 80 HluntiaXiEe EdEgt JI2HalE
=off Hlwol EUCH

Fig. 3.22 1€, 228, 1282 #HZJ|I=20/ & X=Ho & gt X010t &(+)
= 2010 AN AS=ES Jl24ds0l SHotH LEtHDH Ol & XS0A DI
2450 UMUSS £8olse NHz=2, OZUII=2 ol JUle H2=Z 8
= UCH
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Table 3.2. Analysis of Climatological Normal{month normal value{2011 month
normal value - 2001 month normal value), Gwangju, Yeosu, Jeongeup, Mokpo,

and Seogwipo}.

Gwangju(156)
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sept | Oct | Nov | Dec

Mean temp. | 0.1 | 06 | 05 | 0.3 | 05 | 0.4 | 01 | 01 | 05 | 04 | 04 | 03
Max. temp. | 0.2 | 0.8 | 06 | 0.3 | 0.4 | 0.3 | -0.1] 02 | 0.3 | 0.3 | 0.3 | 0.1
Min. temp. | 0.2 | 05 | 05 | 0.2 | 06 | 0.4 | 0.1 | 0.2 | 06 | 0.6 | 0.3 | 0.3

Yeosu(168)

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sept | Oct | Nov | Dec
Mean temp. | 0.2 | 0.6 | 0.3 | 0.2 | 0.1 | 0.1 0 0.1 1021 03]02]02
Max. temp. | 0.1 | 0.7 | 0.3 | 0.2 0 0O [-01] O [-01] O 0.2 | 0.1
Min. temp. | 0.3 | 06 | 0.4 | 0.2 | 0.3 | 0.3 0 02 | 05|05 | 03] 04

Jeongeup(245)
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sept | Oct | Nov | Dec

Mean temp. | 0.2 | 0.5 | 0.4 | 0.2 | 0.5 | 0.3 0 01104 | 03] 03| 0.1
Max. temp. | 0.1 | 05 | 0.4 | 03 | 0.4 | 04 | O 01104 | 02| 03 0
Min. temp. | 0.4 | 05 | 0.4 | 03 | 0.7 | 0.4 | 03 | 03 | 0.7 | 0.5 | 0.4 | 0.3

Mokpo(165)

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sept | Oct | Nov | Dec
Mean temp. | 0.1 | 0.3 | 0.2 0 0.3 | 0.3 0 0.1 | 02 0 0 0

Max. temp. | -0.4 | 0.2 | 0.1 | -0.1 | 0.1 | 0.2 | -0.1| O 0 |-0.11]-02|-03
Min. temp. | 0.1 | 0.1 | 0.1 0 02 ] 02|01 ] 01|02 0 |-0.1]-0.1

Seogwipo(189)
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sept | Oct | Nov | Dec

Mean temp. | 0.2 | 0.7 | 05 | 0.4 | 05 | 04 | 0.3 | 05 | 05 | 05 | 04 | 04
Max. temp. | 0.2 | 06 | 0.5 | 0.5 | 0.5 | 0.4 | 04 | 05 | 0.5 | 0.5 | 04 | 0.1
Min. temp. | 0.4 | 08 | 06 | 0.5 | 0.5 | 06 | 0.2 | 05 | 0.8 | 0.6 | 0.5 | 0.5
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Collection @ chosun



0.9
0.8

0.7 /\
05 1N\
0.5 /

o \V4 A\
0:1 / \ \,”/[// \
.\V/ |

0 T T
-0.1
-0.2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

=mean temp('C) =maximum tenp(C) ==minimum temp(C)

Fig. 3.2. Analysis of change in normal temperature in each region during
(2011 monthly normal temperature — 2001 monthly normal temperature), Gwangju.
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Fig. 3.2. Continued, Yeosu.
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Fig. 3.2. Continued, Jeongeup.
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Fig. 3.2. Continued, Mokpo.
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Fig. 3.2. Continued, Seogwipo.

3.2. S0 THHHXI =&

2= H=2lle d=s0 28 HE 250t UL Fig. 3.3 MAXHE JI=Hat=
=2 sHES MlaZols s =0 =0, Atdte BS0A B3I, 2t
A, stetsd =22 MM HM, DE, UK S46iD, silse 24,
otsOlA 23 DdNEA MBHXIOF Satet 2= &€ = U

Ol Jl=8stz 2ol fcltetel JI=IF DIl S8HE A=z M EHMK,
ZSTHEH BHAIM Ol HHHO diter, SEEE Zetd A2 At 8 2
ctOilA THbliote s&E2 Ui StAHIEO0l =&ot0 N2 88 2010, 1
AelE S0t MBIXIS0l 88 S406t0 XX 20IC
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Fig. 3.3. Move northward of the country's major agricultural products(Rural

Development Administration, 2014).
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SEUAM 2 K€ 2H0 = SEO0| R85 WA MAQl Jisgt 30 Ml
2ol g0l K-=C.
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Fig. 4.1. Prediction of changes in the Korean Six Major Fruits growing area by
appls)/in climate change scenarios RCP 8.5 (Rural Development Administration,
2015).
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Fig. 4.1. Continued.
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4%
koll
IIH)II

(RCP 4.5/RCP 8.5 AlILtEIR)

B3t AlLtel2= JIZEsol 28 FR2E2AMIPCC)UMAM 5 EIIE DA

20z 2HSt 24JIA HIE AlU2I29 RCP(Representative Concentration
) =)

Pathways) AlLt2I
24aJIA HIE AlU2I2= table 4.1 20| JI2 485 & 2 HAF10MH=E 240t
A HHE B2 8 FHUZ HEZ SXoldsS HLR2(RCP8.5)2 H=2Ho2 M2

(RCP4.5)E JIE22 =2AGIALE.

10

Table 4.1. Explanation by RCP scenario and C02 concentration by 2100(KMA.

Detailed analysis report on climate change in Jeollanam—do and Damyang—gun,
2012).

Concentration of
Scenario Description CO; as of

2100(ppm)
The earth itself is affected by human activity
RCP2.6 . . 420
Where possible. (Inaccessible)

RCPA4 5 When th§ policy for reducing greenhouse gases £40
is realized considerably.

When the policy for reducing greenhouse gases
RCP6.0 | . ) g y . 9¢ g 670
is realized considerably.

[f the current trend is to emit greenhouse
RCPS.5 , o rrend g 940
gases without mitigation

4.3. €29 JI2

Hetge =S ot
(13.2TC) 20 & UEtRD, g229 HEF Lx DI
2 7.

XIl=2 7C=x LiEtRtD, 87 duxt= 10.8COILH.
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Table 4.2. Daily mean, maximum, minimum temperature and Extreme Climate
Index of Damyang-gun in Jeollanam-do (2001-2010)(KMA, 2012).

Air temperature(C) Tropical
night Heat days
daily mean | daily maxi. | daily mini. (days)
Jeollanam—do 13.2 18.4 8.7 4.9 8.5
Damyang—gun 12.6 18.5 7.7 1.9 10.5

<

— —
o 2 4 8

1200/ 122 124 126 128 13.0 132 134 %3}

Kiometers

Fig. 4.2. Detailed distribution plot of annual mean temperature(’C) by town
surface of Damyang—gun (2001~2010, KMA, 2012).
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4.4. dg, 82z BdJ|2 Hlu

Fig. 4.3 Fig. 4.4= &g 222 B2 WHS 0N

24IAE MASHA 2= RCP8.5 AlLtel2(Fig 4.4)0M E2x ABRIIRE
2000 CHONl HIoH 2040ETHOll= 2.1C, 2090EtHOll= 5.3C &g H2=Z H==L.

Sl gz dEgllee didks Eo20 Y20, RCP8.SUIA He&tzel O

i D2 &5 F%)= Metd ot S0ttt 8220 Metedeo e 4=
feltiel dH A&SZE4D)E0 25 0.6C EAH LEHSTH
Fig. 4.3 20| 2&4JtA ZFRFMS H=HO=Z HOIRUE R 2&t4

B2 M =AUz HEZ 2XoIRS e HluwolH Jl2 4s==2
Olat =&9))0l 1AM, YAZ2 RCP8.5 AlLtel(Fig 4.4)0HA 20409 CHSH,
RCP4.5 AlLt2I2(Fig 4.3)0lA 2070 CHSRE OIS THOIZ 0 £ 222 MYELC.

7|12(T)
22

50 Jeollanam-d Damyang-gun

18

16

R e —
i

12

10

8
2000s 2010s 2020s 2030s 2040s 2050s 2060s 2070s 2080s 2090s

Fig. 4.3. Annual mean temperature of Jeollanam-do and Damyang—gun time series
(RCP4.5) (KMA, 2012).

3) Olc JI=24&5=(2071~2100) 222 4.7C, Hetgx 4.7C
4) 22llet JI245= ¢ (1981~2010) 12.5C — (2071~2100) 17.8C(5.3T &5)
5) 2090E 0 €= ER JI245(RCP8.5) 5.3C — (RCP4.5) 2.3T &35
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- Jeollanam-d Damyang-gun

18 ]

e

12

10

8
2000s 2010s 2020s 2030s 2040s 2050s 2060s 2070s 2080s 2090s

Fig. 4.4. Annual mean temperature of Jeol lanam-do and Damyang—gun time series
(RCP8.5) (KMA, 2012).

Fig. 4.5= 2= SHY EIII2(T) SXZ0ICt. 0 2ZEUHNE 22
2 RCP8.5 AlLt2IL0IA 20408 HEEl, RCP4.5 AlLtEl2201A 20702 CHRE OFZ CH

e

Il

ol £& 202 MU,

o o

o

=2 A

a8 Vil
-

---- I ----

126 0|3k 130 134 14.2 146 15.0 154 158 16.2 17.0 174 178 =3

Fig. 4.5. Distribution of annual mean temperature(®C) of Damyang—gun
{RCP4.5(left)/RCP8.5(right), 2011~2040(KMA, 2012).
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126 0|3t 130 134 138 14.2 146 15.0 154 158 16.2

Fig. 4.5. Continued, 2041~2070.

*

.
~ Rl \f,,.,‘

12.6 0|3t 13.0 134 138 14.2 146 15.0 154 158 16.2

Fig. 4.5. Continued, 2071~2100.
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Table 4.3. The annual mean temperature forecasts of Jeollanam—do and
Damyang-gun and the deviation from the current climate values(C)(RCP8.5)
- The current climate value is the average from 2001 to 2010 (KMA, 2012).

201~ | 2011~ | 221~ | 2031~ | 2041~ | 261~ | 2061~ | 070~ | 2081~ | 2091~
2010 | 200 | 280 | 240 | 2060 | 2000 | 20/0 | 2080 | 200 | 2100

+0.1 | +1.2 | +14 | +2.1 | 425 | +33 | +4.2 | +47 | +53

Jeol lanam-do | 13.2
+0.9 +2.6 +4.7

+0.2 | +1.1 | +1.4 | +2.1 | +25 | +3.2 | +4.1 | +46 | +5.3

Damyang-gun | 12.6
+0.9 +2.6 +4.7

Table 4.4. The annual mean temperature forecasts of Jeollanam—do and
Damyang—gun and the deviation from the current climate values(C)(RCP4.5)
— The current climate value is the average from 2001 to 2010 (KMA. 2012).

2001~ | 2011~ | 221~ | 2031~ | 2041~ | 2061~ | 2061~ | 070~ | 2081~ | 201~
2010 | 2020 | 20 | 2040 | 2060 | 200 | 200 | 2080 | 200 | 2100

+0.4 | +06 | +1.0 | +1.5| +1.5 | +1.9 | +2.1 | +23 | +2.4
Jeo! lanam-do 13.2

+0.7 +1.6 +2.2

+0.3 | +0.7 | 409 | +1.5 | +15 | +1.8 | +2.0 | +23 | +2.3

Damyang—gun 12.6

+0.6 +1.6 +2.2

4.5. Sl MFIAM S22 S0 U= THHH OIS

4 J|20] 18T OIaI0IHA EZEZII20] 10T 0|40l
O 2 & Trewartha and Horn, 1980).

Table 4.50A S0 dsH2sS 22U HofllciE X He zIN=2

LS

O
[l

c
ot
=
=)

MEBEEXMSETIF 4TOIA4Y HS passion fruit, dragon fruit, star fruit, litchi

=
=
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MEHE = UL, MEEM2TIF 2T0IAY HS avocado, pomegranate, fig, pitch
SE Mg %= UAs 218 & £ UL, F& MFIH2ZIF 0TColaY HARE
live, feijoa S22 MUBHE = UC.

Table 4.5. Optimum growth temperature and minimum temperature of tropical fruit
trees(Rural Development Administration, 2015).

. Optimum Minmum
Fruit Cold damage Remarks
temperature®) | temperature?)
Irwin(Apple) Mango ane o increase
pineapple 20~30¢C 6C 4t = cultivation
. . . minimum
Passion fruit, dragon fruit, g . ;
SR 20~307C 4C -4TC = increase
star fruit, litchi, longan cultivation
Avocado, pomegranate, fig, Qe e non heating
loguat 15~28C 2T 4t = cultivation
Olive, feijoa, tropical _ond Y e - outdoor
grape(muscat) 15~28°C 0~27C 5C = cultivation
©2ol A= Fig. 4.5(2001~21008 =gt ZXMII2)0HA E2H HalLloisS &
A &= AMS2EQ MFRNHNSEIN 0TCOIAY AR 21CE8LH0 = AIMEHOF D=8t
U2== olive, feijoa, muscatin grape Ol0H, 21CEEH) MESENHN2T 2TOo/AY
AL 2II2TMEHE avocado, pomegranate, fig, pitchdt JIs& 2192 LIEFGCH. A
FEM2EIF =2 mango, passion fruit, dragon fruit 2 H2E 2%JF &I

N2

AAE

MHHHE SoliM Jts

23090 Al -
22 HMBEHE XS AMESoHALCE.

HACZ 13 = MII=2

St

6)
7)

0z 0
10 J0
B B
>

1o 7io
han
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6.0

2= EH2001~2010) - . _—
minimum increase cultivation

ERCP4.5

4.0 7
WRCP8.5 ‘

non heatlng cultivation

1t

.07

outdoor cultivation

l‘} W”;"\alw

0.0 7

-2.0 7]

W

-8.0 7

-10.0 7

-12.0 7

1

i

-14.0

A A Sh & ok e e

year

Bl -

"

'1\0'\

Fig. 4.6. Prediction of subtropical fruit cultivation for changes in growth

minimum temperature of Damyang-gun in 2001 ~ 2100(RCP 8.5).
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