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ABSTRACT

The purpose of this study was to examine the economic feasibility of providing services
according to the nationwide expansion of early warning services. The net present value
method, one of the cost-benefit analysis methods, was applied to the analysis. As a benefit
item that constituted the net present value, the damage reduction amount using crop insurance
data and the willingness to pay for the use of early warning services were used. The cost
items included system construction and maintenance costs, and text transmission costs. As a
result of the analysis, it was found that the nationwide expansion of early warning services
had economic feasibility, and its economic effect varied depending on the level of text
message use (10% to 40%, 10%p interval) of participating farmers. In the future, the
economic effect of early warning services is expected to increase further due to the increase
in the number of farmers participating in early warning services and the increase in crop
damage caused by climate change. It is necessary to further enhance the economic effect of
early warning services by actively utilizing information delivery means through apps or the
web as well as text messages.

Key words: Early waming service, Cost benefit analysis, Net present value, Crop insurance,
Weather risk management, Farm

Corresponding Author : Soo Jin Kim

(e2sjkim@gmail.com)
** Corresponding Author : Kyo-Moon Shim
(kmshim@korea.kr)



Seo et al.: Economic Feasibility Analysis of Nationwide Expansion of Agro-meteorological Early Warning Service for ... 237

LM E

271 RARIAE 5 B919] 74k 28] A
A& HHEES F8sto] Qs JulstAy dd
= Sle o R oA NE FTkelA el =
v E3) Alg5h= AH]20]|tK(Shin er al., 2015;
Shim et al., 2017b; Yun et al., 2015; Yun et al., 2013).
20169 129 A skt Ad e, B 5 30 Al
& Ao 73} shfElo) 20231 64 715 617) A
2o Auja AgAGow sk glon], 20257
M A2 gdig Bie aysdasie] Fue
2 A 9 A% FEATE Sk ok A
=] AB|A g GE Als 7SS S A A
TEARY ollu|EPA AL H314](2019, KISTEP)O]A]
202795 FE = SO, Anlao] 27] St Ha
Aol tiFzE]o] 2022 11€o] 2025¥ 02 BXH7} 4=
4= e
20234 6Y 7|Z207 JAHRE 7| (Fal, A,
), A, ARARY, YA SE5CE 2, 4
S, B, ZHREF 1150] A3, A8 o
5 AH= 7hadl, Ao, F6l, ALl A7 A
Hgal), 7] DzEE, BaHCAEN, 2EH, B
oH) Foll, aL2sl, Tl 1250 AYAH|
22 AlFEaL ik +71 HAH| 2o Al S s e
A AL 2015 62 AIRFO2 20234 6¥ 7|+
38Fo] ol2ar glom, AH|AE AT AHd(Volun-
teering) ‘7= 2015 37] Al 500Z 0|4 A|RF5|od
20230 64 715 617 Al 17,6620 0|21 QJrk
20239 69 7] 7] EA Rz Z1Q1E TA= F
29,835 x|o|H], 41.3%°] 3F3l= 12,3218 X9 &5
ZHolA ZAAHI A7 FRE AlSEHAL Stk
Z27|ZBARAE AlFsl] HsiAes 7R es
A2Ele] 7% 9 7] B DB 2 wjolele] 4
K, BA EL QJPCE B9 AN A, WA 9L A
W, T1E)al AR R8-S 913t 9l
Fol WS, 2714 RAI2 AL 201443 E 4

O

A 7, e

A 5
P RAH 20k e HRIAGE TEE A2
vpetsto] 7] tgel] ehrte] viselE the:
ol A% hAEAL 9 ezt Bastch e
ohet iAol BAH o= Sheleln QAL AR

[e)
H R&DAFQ] dslo g =25 Ie=oushy]
& FH0R wEr)Eg, F7Rs7IAAE, AR,
A So] ZEoZ X35k QJui(Shim ef al., 2020).
27
S

7} sl A=A 7] wizell 712 AFNEARE
Y= AP b=t webA ofu] XISl At
Ao 71EA aafiths A ol % ARjiske]
oA AFde] BAIA BrdAde AESh= #Hgo] o
s,

2717 HA M| 20] FAA makEAo] iRt At
AE]2 Alg 2d21Q1 201610 Al elA] o] FoiZl Bf
At Shim et al., 2017a; Jeong et al., 2016). Shim %
(20172) 9] A= 2717 HA B[22 o] &7 Fo] 1
o FE 117 571 & wAPES vl disiA #&2
AKWillingness to pay)7} thal SH3E 65571 At
O AEolS AR oM, S 57k d Hat
R E-OAFoH-S 8,833 (R4 3,000 ~Z]TH 20,000%)
o2 FASITE FARES 20151 APHARY 2|9
29% At sl=go], LPYLZE 0], HSE 71
o) Bo) 72188 s A2jo] 10a g0z
ahitslo] gsisich 2ol o A1 04
ARB1A] RIS 5.5%, HI8HY B 5 =dA7t
A of-gste] 27|7FEAR| LA S| BA S
AslGiet EAAT, 2714 EA 0] E=Qlof] whE <=
A7 &= 10aF 20,4109 0.2 EAEQIc) o] A+t
= X7 EAE2 ARRlo] AJRFE 27] AIROlA] o]F
o1%7] whzol diaes o7t 7t Ale Wyl of
Yz Fots7Ee] Asliollrdoll tigt Fol WAl At
= 40| otk E3L 57 271F EA A0 o] &
of w& Hjsiddol thet Aoy &7 (Reference
price)o]l 7]125HA] Qb2 AEOAAS Yol o w AHE
sk17] wizoll gl s Aol AoFe] whEct

2 Qe 2R e S SFFaL A
28 515 8l gdof wkE AIA e HEsHET
EZxo] Qith 7| ARAH|AS] At Ffj= 97f =33
o)) W9l Lt Foraslels mUEs: Ao
2 7Ptk ol Aul2e] A 9 A e8] E
22 sk Aol AT BelRct EEEe) Weprt 4
SR, AR A 1 ¥ W o) 280 42
Aoz 27| HAu]20] 8o gHAZE 317] o]
ok A B AE oAl 8 S
(A2 2018. 4. 17, ofs} ‘A7) F8slo] vlg &
Shpl =FAZIA RS o]-8-5ts, Hejol
S 7R AkEEE S Aktsto] At 7] A
Al B /dS HESISIE He AFgoll LAzt Ame=
27|17 H5ARIA Fobsrte] Ade vhgskr] fsf 2017

¥~202041 9k 2712 R A2 ol §57he] B

NI\

o

M

|

N
A

SEREE



238 Korean Journal of Agricultural and Forest Meteorology, Vol. 25, No. 3

ot SAPAE AT o] AFSH= g B 2 3
G AL &3 elo] BABANNY AANRE BE
Shiek. E3E, 27 RAUAE o] g1 3363712
o Auls oo uFE | Ee|AlWillingness
to pay: WTP)& ZA}ste] Helom shgahirt

IL 72 ¥ WY

2.1. AMA EfEd 2Aqdiy

ofuetd Aol A= AL O] HA1A B de
7¥s7] QJ8) 7| E- o7 u|-8-He] EX(Cost-benefit
analysis)7| & o] 83ITHAR] Al46x). =AA7IA
(Net Present Value: NPV)H-2 714} dE] o] &&= H]
glo] BAZIY B9 sht A7 FHDe] B
o|(B)7H H}B(C) 55| Hjolel <HONB=B-C)9] &
e A8 IlemE A7 ssto] FdrtstA,
Fulole) A Fat Sulge] AN e
Aste] Exloi g ARsRe 7olckBarry and
Ellinger, 2012).

_vyr _NB
NPV = Zt=1(1+rt)t (1)
— VT Bt  vT Ct
El4nt  “=la4nt

NPVZ}0 oo l(NPV > 0) ARie] Aol 3
il |, 39 s 7HE A AR AAVE
o] gitta weslthBarry and Ellinger, 2012). 2)(1)
ol Al EA7FR O] Aitol| o] &= S HO(B),
HI-8(C), TRl&(r), AFF7IZHT)olH, Aol g2 o]
upe} AEg 7P 4SSl dofXith

A% A9 zAR A 2ol wh=rH RS ARY] A
T 710 W S Y Tog 8l AEE
Frgo] FaL Abdoll A w= o] R Wkt
o] ThRt AHA|AHS] B8 wigsto] JiE A
B EA7IES A3t JRSEARICR IEe= &
717 A2 AR AR oA A7 A7 IZe] §l7]
o] HER AFG7IRE 7Y elof Shi=tl, Shim &
(2017)0ll 4= 30WdS 71g%t v Qlek 27]7 HAfH] A
ARAE A} Zgn] o] thAI RS S3l Aol A5
= SR 4= Qlar FRA e o) AlAF ] At
AH| 2 Fgo] o] FoR)7] wizoll, AP AHShim er
al., 2017)2} vRRIZFA| 2 24 7|7to] A o= Zhe

TR -3 gk omAd B 7le dirE A
AR o) ARRIZIZEY] 30 S BA7IZte R HAES
CHA AUOZARFAN ). 1e]al 27|17 BAI AR
=7} Aol FQlEhz Ardjol7] wiie] oujeldd =
AL] AFE A RIS 4.5% 5 A-83ATHAIR AS0x).

Hol2 s dEe] 27| HRAH| A Se-S
53l TBlE gsiAY Aidsks axtaE gt 4= 9)
ok IA 9] AEA g Bl gelddants st

% QIrhE, T BN WOl IS bR BE
o 4 ik whY, FRE BEH AR 9 A B
oI5| 7|4 RA | AE Bgal] 918 A2t

A SHe AROAIWTPYS Heloz 7hger 4 gk
2 Aol F 7] WAL R A8sie] 27|4R
o

L SEglo] 9 2L Eg] TEu|, 27 RAIL
AULG, FApp], Q] SO T 4 9lo
o, ARIZIZE S9E At ule] g ATE SRR
speglelet AzEole] RS HYskrt

£ ol Bojo] Gzh AWOR AEE]
o) ARI7IZE b AR 180 FAIE Azt
HLG(AZE AEEFA) O R MEHAA AHu)2g] A
e Bt

L

22. Holnt HIES| M= ¥

EH
W2 27]7 HAu| 20 o] gof whE ¥l
A

R |
3 ARIAYWTP) 02 25}
o2 2017¢1~20204 7|7t F<t

il
N
N
oM,
T
o)
=
>
1o
[e]
d
=2
o
T
i)
1o
]
N
o
f
=

hivi |

=
(Aol ol&H A= 25F0H, o] T Hxtm
192H5(8= A2 dez gsidads 54
L e R - C Tl A A 9
, WA, el e, BEA) Bpol AR AlERRE,
, 2t euRl, S 4l AR, 2 Aok, 3,
atzolw, miAEl 1,64371 2] 5 1,029749] 27} &
Aol o]-§= itk

ﬂ(r) kel ?_:]_Ehg(}’)s Z,"—‘%%(c) rqﬁH%‘%ﬁ(sycr)

o 27)RAN|2 olgol e 7] Bele] A 1=
H EE(Lyes) T 1o Bof THE e (Lyeo) 2 2O
(Dyer = Lyas - Lyw) S & D919 2R TPyl

i

H

iz}

bl



Seo et al.: Economic Feasibility Analysis of Nationwide Expansion of Agro-meteorological Early Warning Service for ... 239

Syer = Pyer X Dyer, VY, G, T (2)

o] wl, &3k Xl 27| RA || Ak Q)
3 oKH)Q) ZHS 7R = ¢l7] wiEell, oK+)Q] &3
Aol ofet 215 ofFt Eut 7Pgstel 002 A
25t EFAL)S B77E AESHs HaREp) 19
o 22251 Hal2(b)2] Bl E{L=b/px100)= & o|g]
o, 2] ©91e] 27| ARA| A ol g5THi)e} ulols
7K)e) Am Z2 2L 27 3T 7k
Z ZI7|ARAEA o8 7t ZF ®Fo] 7I8IEt H7te)
RERt HEFE B Welola] ket Fo ujgR
74]**?‘%}

Ao A= o] EAS wialsly] ) FE
_l,ﬂ*grtgg £lg zpolo] Azt HA gk
20201 129 71 o A R70] BB Fikdel
o Fatol & TeALS Ak B RRL
T 4, T2 7, A ), TrjEEsol =
=, 2ok, mlAl, AHE), AR (gR), 2ods )
), AL vhs, S, SRR A, A=
B LESlgIth dmd ZHE HE A5 2lo]o] ¥
TR dwd e ned nelg g dw
22 7] ko] BE R AJA|SHe HIFHE g
@9l9] &g o5 71 Hatste] AEsiGinh &,
A2)E 8liF A(c)o] &3t A (A9 Al T
B F AP, O R LHrojA] drd 2hE pe
W 238 2ol BAHDWS A&
h
Dy - et G
E =1((Pycrs*+Pycro)* Dycr)
Zc=12r=1pycr

vy, A 'ﬂ, ceE A

’

A3)el] wheh AFESE A=Y A HRd
ol9] HH T Dya)S ARt A Akt T
M o] 2HE R Eaf& xjo]of ¢
(Da)& ==315ich

3

:
o

nl
CTES
(Y

R

P

Dy Zy=1Dya )

- n

27173
A7, = Az {:104(BS)g B
(PS)el 20224 124 7]& HA| BH7HY 57t (ns=
160,6153)2 T3k The, 27| AR R~ Ta)47t
Hof| Tl 7] odE(er=5%)= 285} A= Seo
S(2021)& 27|17 H AR 20| w7 zolof Thgt 7]
8L 5%~20%7HA] 5% 7HAo R AU os A

ool glon, & gipoldis 48 wA At
FESH 7] R 7P B 71290 %S A
sk

BS=PSxnsxcr (5)

S, I 27 ARANAS ol g3 71e] )

BOANWTP) 2.2 ZAIT) 2 A4 AM]
2 o] W 571 ZIE«VF’—‘% & AdEslr] Hofl A]
olajolo] dhet 2A7HA L AEshaict. Aol ol
Sh= &7k 20169 57]%3/‘%‘1]&7} AEH o=
ZH’SHOH et Aeat 2717 EAm] A E-gof i

= 0] A ERTh whebs] 27]7 EAH| 9]
E 57 A7 71ddeks Ao ARl
L 3417} 9tk Song and Li(2019)0) w2, A7}
Z(Reference price) 2] A|A7} AH|AEQ] A-8F
[ A= EAMSES o & Hhdith wekA
2 AtollA= ARAZIZHG0Y) B¢ FUE FHIEE
FAAYZIR(PTCYE 7122 A7t AHE3]4=H(Capital rec-
overy amount: CRA)S AlAFslo] 7|7 HA|H] A9
AN o R AT AR SelE
&2 AAQZHA(PTO)E gJ4=5t7] flsf Azt Ho
S helganst Al Z1sligel 1 %
AR AR IO 2A 73S F3
HlR0 & HASE Aog §jAet 4 olq A7F A2 3]
S9l(CRAYE F118-0] ARAZHHPTC)0] K23l
Z*(Capital recovery factor: CRF)E F34] A&E3Ich

ol

=
=

I

B-.f

II.
rﬁ OPO

%
=
S

Sl=

7

L84

-

.

l‘

CRA = PTC X CRF (6)



240 Korean Journal of Agricultural and Forest Meteorology, Vol. 25, No. 3

H1§2 27|l se] A Shefef] W2 = we)
o SEglol D AmEGe] THuIE Y WY F
FEE FEge] W AZEYo] THu|E, = B9
9 o B9le] el Tejn B g 7
AEIh 2 EATBILE 20234 69 A 617 A
2102777 S57b) whel 1814 5 wEd A1 2
Ay o2 ARG wHl Bxj2 st 27)4 584
HIAE A5 Tele] Ao E Sy AT A9, B
AL S8 AR Yol A+ ol

2 Atoll A= 2019 FH7 GAlol 553 1,686,068
571 7hetl SAFETHE AQIEE 1,658,785 5719 10%
~40%7HA] 10% ZHAO R Z7|ZRAH|A ARE B
A2 wgcha Zpgstch

Im. # 31

3.1. HE9o| &=H

T8 st=gfoi2e ¢ oE Aol AW, DBAH],
AEER|, YEYIAY], HapHAlA], H]r,]g.%l =
7} °‘°U4 L 9o sh=gof %Hl 2 1,662,300
Y, ZoFerolo] FHE o] L8O 132,7001&%01
ok = ©9le] 3o ATEgolRi RAYAAY,

A B E A2, el R L] o)

o), ZoyEgle] AZEolRt ATY FUWAY

A, Ao) 9k = Bele] SxEglof 7
ZH|82 1,355,400 ¢, =9F k9] AL EYo]
qu]%c 140,000 ok fAlH2 = AR FA]

Haph], £ 'T‘JJ—‘ITHL AAB7} sfgRitt. Al #4]
RH4n|-g-2 stEgofef AxEQo] 15u]8-9] 10%

Aez 7145k 7] wEol(Shim e al., 2017a), = T

% 198,000 ¢, T4 17 000i4°JOIE}. AERS
< = TRJolARE ool At FA| w13, At
g RS 132 7PYste] 108,000 Q.02 AAs)
k. Jvle 74 = 9 S 7o) 214 vlR| st
7| A2 JRO] HIGS 50% 2 7Hgste] 247}
257,2204¢, 28 ssoﬁags—; Atk
TAPESH G2 EAAHIAE AT sl
HHARteh EAA R A HokA] b - Hl»gL
ek Qfolu} g o]-8ofjA] 27| HAJH|A
3 4= Qlek 2021 94T 715 EAHHE) 1694 5
H]-g-& 27¢0] 1, 3652 % 71e 75 9.855¢°] =
th & EAPEE]8-2 1,658,785 5712 10%~40%
M 10% FE o= 27| HRANA RS EXl= W
ﬂfﬂﬂ 7188k37] ol 7] wARAH| A o8
el tdra} 1,635 ~6,5391 o] =}
*Hl & T35k e F SfEglo] 9 AT EL o
= ¢ ¥ AXgH 6| 7HE o8 diA|IFAR} o] FoR|
o, U2 52 | vl-go] At o] Bl
300l AA A7 2} st WFO}E ARY717E 30,
A SRS 4.5%5 2-85hH, AXF RSl
A} o) g=pzo] what 2,993 ek ~8, 118 Rko] Frk

)

Xl

|

ol:og

>

-

T

f

o [
itk

32. Helo| £
Hole I/ F 7] o= %X S9lck WA, =
sAEAH LA ARE WA
A7tETIE zx%o}-odq- 20179~2020d
%1%1_ a] cholo] o R m) Azt
& 18,1521t 2loju, o] FHE F
2} ZHOHEEJOH 7FI3t 15499575 2
a5to] L3k ol Awt wlEAle 1,171,204

N{Ur

Table 1. System building and operating expenses for nationwide expansion of early warning service

Expenses (thousand won)

Classification Items
Provincial units Central unit Total
Data processing cluster server, Web application
H/W server, Database server, Storage, Network 1,662,300 132,700 1,795,000
facilities, Firewall facilities, Vidiowall, Others
Data generating system, County monitering
systems, Wide area integrated control systems,
SIW Nationwide integrated control systems, Linked 1,355,400 140,600 1,496,000
solution
Operation Maintenance, Education, Salary et al. 563,220 55,580 618,800
Total - 3,580,920 328,880 3,909,800
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Table 2. Message sending cost for nationwide expansion of early warning service

Percentage of total farm Number of farms receiving Unit cost Total amount
households message (won) (thousand won)
10% 165,879 1,634,738
20% 331,757 . 3,269,465
9,855
30% 497,636 4,904,203
40% 663,514 6,538,930

* 27 won x 365 days, as of Sep. 2021.

Table 3. Annual capital recovery amount for present value of total costs with nationwide expansion of early
warning service

Percentage of farms receiving message

No message receiving

10% 20% 30% 40%

Amount (million won) 1,285 2,993 4,701 6,410 8,118
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& TARESH S AA A FHEC= AL off -SEBIT: skl 2717 EA R o8l it #]
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Table 4. Disaster damage reduction effect by crop categories

Farms with Insurance Nationwide
Crop categories Crops insurance premium damage reduction
(number) (million won) (million won)
Four fruits Sweet persimmon, Astringent 41323 255,137 124,201
persimmon, Apple, Pear
Other fruits Peach, Grape, Kiwiftu, 24,132 51,064 -40,641
Japanese apricot, Plum
Food crops (field crops) Potato, Corn, Barley, Bean 18,107 28,253 -28,958
Vegetables Pepper, Garlic, Onion 40,525 52,836 -23,455
Special crops Ginseng, Tea 6,043 21,537 -4,057
Facility crops 30,485 48,467 -59,403
Total 160,615 -280,715

5% of total amount -14,036
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Table 5. Reference prices obtained from capital recovery method for willingness to pay

Number of farms
receiving message

Percentage of total
farm households

Annual capital recovery
amount (thousand won)

Annual reference price per
farm household (won)

10% 165,879 2,992,995 4,511

20% 331,757 4,701,291 7,085

30% 497,636 6,409,587 9,660

40% 663,514 8,117,882 12,235
Vg gste] ©&319t) o] u), Ha FHol 5HY %3t 74 2,510 TFI~10,04295191 0 & ZA w0t
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Table 6. Annual willingness to pay for early warning
service per farm household

Vs g\ e of
(won) (number) (won)
2,500 102
5,000 37
10,000 96
15,000 7
20,000 20
25,000 5
30,000 23 15,134
35,000 3
40,000 1
45,000 0
50,000 21
55,000 21

Total 336

27} Q= A o7 Hekslr| ujEof(Barry and Ellinger,
2012), 27|74 BAH| A0 M= Sl A4 B
ol gl Ao BAE 4 otk

QhE, FsfEzel o s S43E Holo] w7k AE9
Aoz Zgak Holrt 2 Ao et e
e YA o] 7]zl Ao 248
whE, A BolAobe XA T W golo] sanhs
e A7 LR sto] o ® HI7IgE Helo
o}, SApe] A9 7Pk 27 AuAE s AR Hejol
e Ao o Fah Aol 7] 7m A A
=1 7} 71225 Bl Q14K B A0l o
2h 5 7o) 71zat wele] =) Wl g
oITk W, REARE 7122 ST TS

rl

JIN«

od 12
Aoz Bl ARG EEol

IV. Z42: XJ7|4dHAMH|AQ|
B2 Sl mE ZME EPRM DH

B Aqe 27| HRAu A W3t Shjo] wE AH]
2 AlFe] BAA BdE HESH flsf vl8H R
Aol A =TT S =853k

A AY}, 27 EAR| R A= S BAIA B
F7ol = o= Ul 2714 EAu| 0] HA|
2 fIk= Zolerlo] Bxlo|] 4225(10%~40%7}A),
10%pzt2)ol whet depxj=t), BEAdAm] 7%=



Seo et al.: Economic Feasibility Analysis of Nationwide Expansion of Agro-meteorological Early Warning Service for ... 243

Table 7. Net benefit of nationwide expansion of early warning service

Percentage of Number of Present value  Total benefit (million won) Net benefit (million won)
total farm farms receiving  of total cost
households message (million won) Insurance base ~ WTP base Insurance base ~ WTP base
10% 165,879 2,993 14,496 2,510 11,503 -483
20% 331,757 4,701 28,991 5,021 24,290 320
30% 497,636 6,410 43,487 7,531 37,078 1,121
40% 663,514 8,118 57,983 10,042 49,865 1,924
slof ke A9 A7 11,503 99H~49 865ugiele. = Sesigir RAAulAE A AR ofg H
2 2=, s7e] AEolafedel] 7] xste] B7ie d& A H=s AAo] ARE Fu|oA] FHEE
785 ARt 4831kl ~1,924uipkel 0 2 F A E ik AR HHE Alged Bk opyel EAREE] whet
BAANE wre /| 4RAuse) AAE Gt H]go] WAISHE W] itk weby EApAulAE T
off tiRt Tl Aelshd vt Aok AR, 27178 E A & ZolAlof tigt o] ot wUdE W
Ml Folisrte] F7he 2| ARAN2e] AN o AR Pisiel 5 AhEeR Fe Fel
IS £ ACR ok B Aol Wby B oo ol 98 BT 5 wS 0g

of o] FQ3k M4l njEhe] 27| HAH|A Fots
7h 5 ALelgeo] 440 EE7H 57
(2020 12¢ 71D E 7o &2 APtk &=
EY 7Hs7t = wid STk Stk v IR 2
AR O] B =7)al Sl w7 271
7RIS ojie ST1SE Z1 02 o, v o
B2 27| EARA0 AAA Bt S71EE 0% 9
AE A, 2717 B8 A0 ozt Aol gk
7101&9] S7IE I8l 277 HA || HAA aat
7} 7K ASR ot 27 EAH|A o] 84
oz HESH Aol wE(Seo ef al., 2021), Z7|
HHEARAE o]&3lo] A oAMsiAY gt A
| 9] Hlgo] 62.8% = RALE|QITE 277 HAH| AL
szl thet 7|0 o] Wi & fer}F 24
5 Z71E Ao g oiErt T 5o, AAARCR
s 7R 24, 35 59 olirIF 9 o wkE A
A= Qe HAA £ 7Fr7E A AL QUEHIPCC,
2011). whebs] 2774 HA B 204 Al FE= A H o
717t S7FeE Zlog o, Ivkg A1 et
= AR AR ok AR, 2717 HAE]AL] o]
B8 AE Aol ZAAHIAE xghsto] oheket AR
Ag=pete] g8-= Azt Fasitt Seo 5(2021)0
w2, HEe7}0] 80.4% 7} EAFA R AT B8] T
A 19.6%= TAAE| AL FH|0| A& Hasto]
g8kl ok BAAHIAE B8 5719 61.1%
e A ET S 2% Asfiod A7) Sl AS

e

wgt Lozt glek mAoR ¥ ATAT)
PR AuIs0] A% SheE 918 AA 27 9 A
0] olg £ S FUARE o|§F ZOE )
sl

x
Angoms ulgug L A Eule] F0L =
=
]

o e

£ Qe 7] RAE] 5 Sl T ]
2 Age) AN B AEsken B4 gk

o ulgEA ] Sl AR
btk RAA7HE FAsHE HejatEo.
B AARE ol g3 ws|ggolt

oE rtm
oL
i

o 1
AN
o

O

M o
=

2 38

N
1o
N
N
oM,
T
>
i)
[>
o
%
2
=)
fiu
N
ks
1o
>
12
tlo
o

HlERHEE A28 75 2 Al 1
2ApE g 52 mRsIol

BT, 27) 7R Au|A0) 15 Sojs AAH B
o] glon], 1 EIHe Folis7te] Bxjolg 4z
(10%~40%7}7], 10%p7F2)ol ufet Srepais Ao w
Al B, 27| RANA Fol 577t S71e
B9 27\ ARAuIR0) AR Eaks T8 A R
= ok mabdel Jro] Y 9 $8-e 9o £
At ofet o} P E ARAT ke 42
BEFroRA 27| HHAN A0 AAH BN B
=142 2art gk

o oo}ii o Hu
R
lo
=7

Rl




244 Korean Journal of Agricultural and Forest Meteorology, Vol. 25, No. 3

& ATALARY(FAIHE: PI014880)2] x| Lof 2JH
AT-gATA o] dgkoz PG Th
REFERENCES

Barry, P. J. and P. N. Ellinger, 2012: Financial
Management in Agriculture (7th ed.), Upper Saddle
River, NJ: Pearson Prentice Hall, 397pp.

IPCC, 2011: Special report on managing the risks of
extreme events and disasters to advance climate
change adaptation, New York, Cambridge University
Press, 582pp.

Jeong, H. K., Y. A. Lim, H. J. Lee, C. G. Kim,
2016: Research report on current status of climate-
smart agriculture and policy directions (ISBN:
978-89-6013-968-8 93520), Korea Rural Economic
Institute, 184pp. (In Korean)

KISTEP, 2019: Preliminary feasibility study report on
new agricultural climate change response system
establishment project, Korea Institute of S&T
Evaluation and Planning, Korea, 242pp. (In Korean)

Seo, S, S. J. Kim, Y. H. Jeong, W. Shen, D. E.
Choi, and H. S. Shin, 2021: Final report on effect
and development direction of early warning service
for agrometeorological hazard. National Institute of
Agricultural Sciences, Korea, 154pp. (in Korean)

Shim, K. M., H. J. Kim, S. O. Kim, D. J. Kim, and
Y. S. Shin, 2020: Final report of an empirical
research on the metropolitan scale of an early
warning service for agrometeorological hazard.
National Institute of Agricultural Sciences, Rural
Development Administration, Korea, 248pp. (in

Korean)

Shim, K. M., H. K. Jeong, Y. A. Lim, Y. S. Shin,
Y. S. Kim, I. T. Choi, M. P. Jung, and H. J.
Kim, 2017a: Cost-benefit analysis of a farmstead-
specific early warning service for agrometeoro-
logical disaster risk Management. Korean Journal
of Agricultural and Forest Meteorology 19(3),
195-202. (in Korean with English abstract)

Shim, K. M., Y. S. Kim, M. P. Jung, I. T. Choi, H.
Kim, and K. K. Kang, 2017b: Implementation of
agrometeorological early warning system for weather
risk management in south Korea. Journal of
Climate Change Research 8(2), 171-175.

Shin, Y. S., J. H. Park, S. K. Kim, W. S. Kang, K.
M. Shim, and E. W. Park, 2015: An operational
site-specific early warning of weather hazards for
farmers and extension workers in a mountainous
water shed. Korean Journal of Agricultural and
Forest Meteorology 17(4), 290-305. (in Korean
with English abstract)

Song, J. D. and N. Li, 2019: A survey on measuring
method and conceptual difference between willing-
ness to pay and reference price. Korean Journal of
Marketing 34(4), 73-98. (in Korean with English
abstract)

Yun, J. I, S. O. Kim, K. M. Shim, and Y. S. Shin,
2015: A Field-specific Service for Agrometeoro-
logical Hazards Early Warning (ISBN 979-11-
954603-0-4 93520), Korean Society of Agricultural
and Forest Meteorology, Suwon, 155pp. (in Korean)

Yun, J. I., S. O. Kim, J. H. Kim, and D. J. Kim,
2013: User-specific agrometeorological service to
local farming community: A case study. Korean
Journal of Agricultural and Forest Meteorology
15(4), 320-331. (in Korean with English abstract)





