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Abstract

It has been widely reported that the climate change represented by temperature
increases and precipitation pattern changes is one of the key drivers of outbreaks
of pests and diseases of plants. In addition, since the pests and diseases can diffuse
spatially, the pest and disease outbreaks of certain sites are very likely to influence
those of neighboring sites. Therefore, the purpose of this study is to elicit the caus-
al relationship between climate factors and rice pest-disease damage rates, and to
quantify the spatial spillover effects of rice pests and diseases. We construct the
rice pest-disease damage models in consideration of spatial dependance of rice
pests and diseases using a spatial panel tobit model. We use the site specific rice
pest-disease damage data provided by Korea's Rural Development Administration
from 1990 to 2015. The results show that the climatic conditions can significantly
affect the rice pest-disease damages, but differently across the types of rice pests
and diseases. We also found that there are significant spatial spillover effects
(indirect effects) of rice pest-disease damages, and spatial spillover effects of pests
are greater than those of diseases.
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I 6 21.4851 1.1479
(Avg eTemp) 74 24.6902 1.4739
(C) 129 1.1065 2.6061
- 64 72.3334 6.5371
(Humidity) 79 79.4303 5.7186
(%) 129 65.3487 9.6037

S el 64 157.5025 99.9915
(Rainfall) 79 297.4829 168.2827
(mm) 129 27.3395 22.0830
- 64 182.2975 42,6661
(Sunshine) 74 150.9976 48.0953
(hr) 129 161.8759 29.1670

B A 64 4.5652 3.3680
(Rain Duration) 74 4.3432 3.1311
(hr) 129 3.5023 3.0461

% 713Ha0] 7| RS AL 19953RE 2015971119 L 71540 F7Y.
].
O

Atm: 7147 714A =7 2 (https://data.kma.go.kr/cmmn/main.do: 2017. 3. 7.).
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o] Aol A AMgBh= AmE el Tl R E 742 21l Walls TS50l ARk 19901 o5 A1A
BE, Z A gE 2 EEH o] R F M B2 WalF v &2 A o 7] wEel AAY %
3o As7) §3E dRES TS0k it =9 WalF Fale- I 0% Eo ZAY 2o
100% BT AAY 22 gh 0 2 FHE B R 0% THEEAY 100% 20 2 gh S ok, 12v
AAZ 131 E0] 100%°] °] 2= Z-9+= 72 EA8HA] 7] wiizoll 0%l A28 (censored) THE
EBIE 3(Panel Tobit Model)< T-%3h= 7] HFE2]8t(Kim and Langpap 2016).

A B FE5GE 1A e e BRI RY S T 4 3)3 ZTh

(3) D;; = max(0,X;,8+ t,a+u+e;)

el X, ~ N(0, o, ) N(0,0’i)
E(u,uj) 0, E(u, ) 0, E(e,;te,;j):() Vi#j.

< orstH, X, = AR F2 57U S8 712, A, 2 5 AHET

1 B3 E Y (Fixed effect model) ¥} & E7} 53 (Random effect
model) &2 s &= 9oy, EBlR o] A9 H4F 1 a=o] FA|(incidental parameter problem)

2 yAFH g A BA XS (inconsistent estimator)©] = 7] w&o) SEEI} EH
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A AAE LurAR] @ EB R o F1HE TE5A-S 1Bd RS A FEHT 1 &
4 F448 1S FTHA A ¥ (spatial lag model: SLM), 23FgH 7He] F-7H 44 H gk

S F45A39 oA S FAlol T 3715428 (spatial autocorrelation model: SAC)

T-2%™(Anselin 1988; LeSage and Pace 2009; Kim and Langpap 2016), 2] (4)~(6) 3} 2t

- FeAEY

(5) D _maX(O X/fﬁ+[’na+ui+uit)’
u; = A Wuy, + &5

v Z A S
TSRS

6) D,, =max(0,pWD,, + X,,8+ 1, a+ p; +u;,),
wiy = AW, + &4

o714 W TZX](observation) {F 37H F<4-4J(spatial dependency)®] T-Z(structure) &
A= NXNXT 377153 H(spatial weight matrix)©] ™, =2 A7 A(contiguity) o]} S AE]
(inverse distance)® YERE FHES ARESHA Hth. WDv 3RS (spatial lag
dependent variable), Wu < &7+ (spatial lag error term), 3, p, A& 22t X, WD, Wu
o] FAXE ow|gith o714 BHeF put A7F0R T 2 H A9 o] Wal 5 vjad o] ohE A
o] WaljZ Aol H+) o FEaAE HA L YSS Yrdth. WD Wue S

oM T FEAS Ak qT2 ITHAHAF- 730 2014).2
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715w sto)) w2 ] Wel) 3 el A s A 1A
ol A AAH 2] (4)~(6)= 7]E g 0 2 7+ }a| S E 2 230l A Fhelsl W) 5 kA o] A4S
AH3E 713 8%] WS A 83t} E3] EFH U A5 713821 ool o7} w7
S| % e 2, ol u/| EE 1 efslr] 8l 1A A o E o] T8 &-& 45k 2TA ol
A o Tlsl| &2 g3k 1Eld EFHUnEY I R8-S 53
3.2.3. A £ AA L 53 =Y A
Holl AN 28 T A3 AF S Aeshy] Yaixe W Halls DA 37Hd $54 &
A o F- < gjetslof sttt wrekA] WS e8] ARG (spatial lag variable) 2} 2
2pate] FZEAIAPR | Tk frold A S AAISHE o, A= <3E 4>9) o] YEeRdTH
E 4 BUESM AY0 A5 28 M
SIESEE z2Y HE -
ey D%Tg (fufgug oz urfm S0t
LM-Lag 72.68 73.34 4.36 68.84 177.42 705.60
m (p-value) (0.000) (0.000) (0.037) (0.000) (0.000) (0.000)
_ 1 LM-Error 0.143 1.633 5.219 0.134 0.650 1.174
d”'J (p-value) (0.706) (0.201) (0.074) (0.864) (0.420) (0.241)
Log-likelihood -381.4 -4884.9 -185.9 -3733.9 -799.2 -2794.2
LM-Lag 27.680 41.522 1.382 26.181 77.798 230.647
o (p-value) (0.000) (0.000) (0.240) (0.000) (0.000) (0.000)
_ 1 LM-Error 0.148 1.671 1.723 0.106 0.549 0.761
2
dj (p-value) (0.701) (0.196) (0.423) (0.743) (0.459) (0.383)
Log-likelihood -400.3 -4898.0 -187.6 -3750.8 -836.3 -2931.5
LM-Lag 29.382 47.903 1.867 35.539 90.768 299.108
W3 = (p-value) (0.000) (0.000) (0.172) (0.000) (0.000) (0.000)
Ks@i LM-Error 0.150 1.682 0.263 0.101 0.475 0.560

d (p-value) (0.699) (0.195) (0.608) (0.751) (0.491) (0.454)
Log-likelihood -399.6 -4895.8 -187.3 -3763.4 -830.9 -2906.6
Selected model W1,SLM W1,SLM WI1,SAC W1,SLM W1,SLM W1,SLM

Q= el 2] AHETH AN ST} o) o] S 1o BHHATHE Hol A Fo)7}
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) 459 472 Anselin(1988)2] Lagrange Multiplier(LM) $4 & ©]-83%.0.H, 7}
AR AMEE 37 E S IAZ Y (Inverse distance matrix, W1)3 A A FHE
(W2), ol8h= 571 A5 ol A Aol il #ste] 33H4 $44-& H-o48l= K nearest neighbor
matrix 2} gAY H o] F(J7] 4 K=5, W3) = 3} E—;‘f—ﬂ(row-standardization)6‘]-011 ZF &=
2 283tk 4 7R A3 BE el T Hel RE oA SARES S WD)l thel &

A F4:4 o] ol 8HA A8 2, 3L W) ol tial A = SF-H JoE vt 23 &
A F5430] EAlste AR ettt HTEFL oY IR E FoA 2=
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68  ZZEHM Had A5

#5. b HoSE S7h2MO| EiFY A5 2

S22 (Spatial model) U2 S (Non—Spatial model)
Log—likelihood AIC BIC Log—likelihood AIC BIC
LB -381.4 780.8 836.3 -396.2 810.3 865.8
SB -4,884.9 9,789.8 9,851.4 -5,111.8 10,243.5 10,305.2
STR -186.1 388.2 437.5 -180.2 376.4 425.7
SBP -3,733.9 7,497.8 7,590.3 -3,823.6 7,677.2 7,769.7
RWW -799.2 1,618.4 1,680.0 -815.1 1,650.1 1,711.8
RLR -2,794.2 5,608.4 5,670.0 -2,989.2 5,998.5 6,060.1

Z 1) LB, Leaf Blast(2&=¥H4); SB, Sheath Blight(dZ&fLolE4); STR, Stripe(£34AutEd); SBP,
Small Brown Planthopper(oj@3); RWW, Rice Water Weevil(8|2b8}+0]); RLR, Rice Leaf
Roller(ZHud!.

2) Log-likelihood, AIC(Akaike Information Criterion), BIC(Bayesian information criterion)=
2P M E v wE 4 9J= Ao, RMSE, AIC, BICE A24=2 o Mgtert =00, Log-like-
lihood: 242 B§9] A3t} =tlBabu and Rao 2004; Bhatti, Ai-Shanfari, and Hossain
2006).

theo = W e S = def&3 7| Sl 1 A& A

<HE 1>25 B3 AP AN AT TRH TOH FHH B 292 =590,
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4.1.1. A =LGY(Leaf blast)
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5 <HE 1> Ae 71384 At B2 Wl F ga) &0 SEA S AANSAE, olE WalF Tl &) FA I & 09 7}
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42 Z7H07L oJojai), ool B Evke MM Eveh I ETE LPro] B 62.4%2) 4
M ET9F37.6%2) I EHE LER, 12 My Eh R Evbact o S99 FEA o) 7]

sl wE AR vale HstE AR ST & T

6. Y=Y ueiey FYd0
. Coefficient Marginal Effect Marginal Effect
Variable i
(Std.erm) Total Direct Indirect of Non spatial
Avg Temp -0.02075™" _ _ _ -0.01048""
of July (0.00280) 0.0205 0.0128 0.0077 (0.00122)
Humidity -0.00060| : . 0.00010
of July (0.00066) 0.0006 0.0004 0.0002 (0.00029)
Rainfall -0.00001 -0.00001
of July (0.00002) -0.00001 -0.000006 -0.000004 (0.00001)
Sunshine 0.00013 0.00006
of July (0.00009) 0.00013 0.00008 0.00005 (0.00003)
Rain Duration 0.00371°"" 0.00212™"
of July (0.00116) 0.0037 0.0023 0.0014 (0.00051)
cons 0.46894"" : : : :
(0.09487)
0.38187"" : : : :
o (0.04479)
5 -0.18448"" ) 3 ) N
(0.00305)

Tk kk | kkx 72¥7F 1

T Il

il

0%, 5%, 1%2] Gol5ZolA EAR O o3,

4.1.2. YR FH 15 (Sheath blight)

AR FH v T gl tish B4 A7 AW EH <X 7> ) 749 7120 1T F718H4
AT S T €2 0.045%p 715k, 7ol 2T 1AIZE 578 18182 0.0013%p

o= frelspl 3

R

7~8Yo) 7] &0] EZa1 H3F =

2, A9 EI Y 27 Yepg,

20 7ashe A0 2 YR} 71 E7ne) &l Qs A o 2 vehit), 9T
A4 o) s}y w2 olels 247
AEHSZ 2|93 RE 7130013 AR TY0EY
ik 8 ol ]3] B2k Ho)A T B Uehte, 2704 2pas) A4 oke) 7k

& VAW, 7123 Dbl thek A3 Eatkek 4 a3 242 67.2%, 32.8%
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Varable Coefficient Marginal Effect Marginal Effect
(Std.erm) Total Direct Indirect of Non spatial
Avg Temp 0.04543*** 0.04111*
of July (0.01370) 0.0451 0.0303 0.0148 (0.01224)
Humidity 0.00217] ] ] -0.00032
of July (0.00326) 0.0022 0.0014 0.0007 (0.00293)
Rainfall -0.00015 -0.00016
of July (0.00012) -0.00015 -0.0001 -0.00005 (0.00009)
Sunshine -0.00133"" -0.00132""
of July (0.00047) -0.0013 -0.0009 -0.0004 (0.00037)
Rain Duration 0.00430 -0.00296
of July (0.00636) 0.0043 0.0029 0.0014 (0.00566)
-0.05191"" -0.06331""
year (0.00402) -0.0515 -0.0346 -0.0169 (0.00226)
cons 103.9098"" ] ] ] ]
(8.05647)
0.33389"" ] ] ] ]
o (0.03899)
S -0.99854" ] ] ] ]
(0.01237)

= L
K, kX kX kT

7t
=

7k 10%, 5%, 1%9] §ol2Z0A EAHCR GO,



4.1.3. EF-H Y u}E(Stripe)
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Verisblo Coefficient Marginal Effect Marginal Effect
(Std.erm) Total Direct Indirect of Non spatial
Avg Temp 0.00227 0.00061
of July (0.00170) 0.00224 0.00194 0.00030 (0.00188)
Humidity 0.00093"" 0.00037
of July (0.00041) 0.00091 0.00079 0.00012 (0.00045)
Rainfall 0.00003*" 0.000028™"
of July (0.00001) 0.00003 0.000026 0.000004 (0.000014)
Sunshine -0.00014" -0.00017"
of July (0.00006) -0.00012 -0.00010 -0.00002 (0.000063)
Predicted Avg SBP 0.01861°" 0.01578™"
Damage Rate (0.00330) 0.01855 0.01606 0.00249 (0.00334)
cons -0.21854" ] ] ] ]
(0.05967)
0.13399" ] ] ] ]
o (0.06396)
N 0.02084 ] ] ] ]
(0.06504)
j -0.05689"" ) ) ) )
(0.00350)

Fiw, e, waels 212 10%, 5%, 1%0] 0155014 EAHOZ G0l

fol

HNE 71202 HA 7Y A

o

<E &>ollA FHUEY F&l &2 24 A9E B, HAH 2
HFE9 1%p S7H= FHYrEEY 9882 0.0009%p 74171 2 o2 ettt 719 7
] 1mm Z7H= 9818 0.00003%p 571 LZ2AIZE] 1A1ZE S7h= T34 0.00012%p 24
Zolojxlon o)Ay 2Ry YnfEy o AL E I AY sl w2 u P E] F

7H o, SR AulEH-& v ol BT 93l &2 oS Fh(predicted value)S A2 H-2 2

ste 220l U 9o, 239 At vlal A3 FEER o) vAlsHl ¢ A 0= et @A) o] 24 A3 AH-st
Atk 2y 23 Ao o)A robust spatial LM 74 A5t 23t 28-& e d a7} 98-S Wil
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4.1.4. "2 7(Small brown planthopper)

< 9>l A] ol Tol| Uj gt F 3l & FHANE AW Y, AEH ATt &0 a2 Yepd
71E3110.0 3t EAEHE A o2 et A E9E B 54790 69 71L0] 1T A5
uf o 2 13821 0.27%p, 6 ¥ FNEE7} 1% S W= 0.095%p 716k, 547190 12
4 719 dE ST 217t @ Tl s wol = o E T 3 3l&-o] 212} 0.6%p, 0.03%p ST}
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Variable Coefficient Marginal Effect Marginal Effect
(Std.er) Total Direct Indirect of Non spatial
Avg Temp 0.27820"" -0.04849
of June (0.10061)| 02749 0.1678 0.1071 (0.03091)
Humidity 0.09618"" 0.01569""
of June (0.01887) 0.095 0.058 0.037 (0.00526)
Rainfall -0.00004 0.00021
painral o0ty | -0:00004| 0000024  -0.000016 000000
Sunshine 0.00232 0.00207""
of June (0.00283)| 00023 0.0014 0.0009 (0.00073)
Rain Duration 0.00657 0.01728
of June (0.04563)|  ©-0065 0.004 0.0025 (0.01101)
Ave Temp 0.60861"" 0.03339"
of Dec (0.04953)|  0-6013 0.367 0.2343 (0.01717)
Humidity 0.03227" 0.00080
of Dec (0.01345)| 00319 0.0195 0.0124 (0.00389)
Rainfall 0.00516 0.00110
of Dec (0.00566) 00051 0.0031 0.002 (0.00135)
Sunshine 0.00213 20.00199"
of Dec (0.00a18) 00021 0.0013 0.0008 (0.00113)
Rain Duration -0.03228 0.00708
of Dec (0.04801)|  ~0-0319 -0.0195 -0.0124 (0.01139)
20.08472° 20.01573"
vear oouson | 00837| 00511 -0.0326 0 o)
cone 149,525 ] ] ] ]
(35.4102)
0.39702" ] ] ] ]
P (0.04785)
. “4.33489" ] ] ] ]
(0.10796)
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TN ZPH=0] Alg7) oFe] 7o 2 frojgl o o]of e A E 32 TR A A RH 2 aa)
7} 49.4%, ZHHEINT} 50.6% 2 TP a7 AR a9 R o & 232 YeRgt) HER] o
2t FAA = <F 10> 2o}

#10. B{SH0| Zfof 28 FYZt

Veriab| Coefficient Marginal Effect Marginal Effect
ariavie (Std.erm) Total Direct Indirect of Non spatial
Avg Temp -0.02457"" ~0.0%41 00119 00122 -0.01288""
of June (0.00436) 0.0 : (0.00275)
Humidity -0.00497"" i 0.0004 00005 -0.00269""
of June (0.00081) 0.0049 0. (0.00048)
Rainfall 0.00002 0009l 0.0000LL 0.00002
of June (0.00005) 0.00002) 0.0 : (0.00003)
Sunshine 0.00005 0024 0.000026 0.00007
of June (0.00012)|  ©0-00005]  0.00 : (0.00006)
Rain Duration 0.00008 0004 0.00004 -0.00039
of June (0.00167)|  0:00008) 0.0 : (0.00096)

-0.00273"" i -0.00257"""
year 10.00082) -0.0027 -0.0013 0.0014 10.00044)
6.16033"" i i i i

cons (1.62510)
0.51671"" i i i i

P (0.03879)
-0.24160"" i i i i

° (0.00373)

- L
Zol ok, kK Kk kS

7k 10%, 5%, 1%9] §ol2Z0A EAHCR GO,



4.1.6. TF L} (Rice leaf roller)

npAEte 2 Srupl vl gol] gk B4 A=< 11>2 58l ST

11, YU el 2 A
. Coefficient Marginal Effect Marginal Effect
Variable ) . f
(Std.erm) Total Direct Indirect of Non spatial
Avg Temp 0.01548" -0.01190™
of July (0.00842) 0.0147 0.0043 0.0104 (0.00538)
Humidity 0.00875™ 0.005417""
of July (0.00196) 0.0083 0.0024 0.0059 (0.00128)
Rainfall -0.00003 0.00005
of July (0.00007) -0.00003 -0.000009 -0.000021 (0.00004)
Sunshine -0.001002" -0.00065""
of July (0.00029) -0.0009 -0.0003 -0.0007 (0.00017)
Rain Duration 0.00221 -0.00587""
of July (0.0038) 0.0021 0.0006 0.0015 (0.00248)
-0.01365"" -0.01211™"
year (0.00177) -0.0129 -0.0038 -0.0092 (0.00105)
cons 26.20330"" } } } }
(3.50460)
0.72482"" } } } }
o (0.02729)
5 ~0.55969"" i i i i
(0.0083)
Fw wx xxx s ZV2E10%, 5%, 1%9] ROaFolA FARCRE FoF
Sl =S A5 met asle 7)Ed B ATt FolstAl EAEE Ao E el T 5
2 WSe) WA LIS A3 E 79 7123t FhG RS 27 @ 9] F7Pt SR S eS

0.015%p, 0.008%p
2A47A7E BE SRS e 205
4 ST Tl AR S| Eolls o] Al7]9] 5T}
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H W HH 7| W= F Ry &
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2A7ke] 1 A2 Z7hs B2 0
o2 Ueptor, 69 FaleiE 7

atlom, oHE WSl

Bl WAIsHE 2

JEUE AT
F2 FUSH= A0

0.0009%p #AAZ1Th



76 ZZEH Had 15

oM T A Hebsth. =3 S AP Al s o2 gho= Ul om, A4 83429%)

Is) P E9H719%) 9] Ml 48] B9k, ol FuA He) ERhy 51sh& Z7h} 54
ol o] ErfLby 98] 8- 771 BT} olS- 49 A ojl

AN 0 2 71 Eke] A E Wal ke sl%o) Falol A o A Uehstzu), o) s %o]
st o) 5ol 48] WEo2 g

o R BAJsle] o] B WHR AT RES Agolth, HelA o ATE Eol WalEe T &
S48 Tejsle] Mz 7] The WalEHE E4L K o R A B 5 71 F.Rel0] s

o ol & B WA BAelT, 38 WSl WelE Faldl nAs AR aiel 314 BFa

o
Sl
ol
o
e
i)
it
3=
ﬂ.?(_',
ot
o
offt
>~
N,
o
3@
N,
o
*_.
fo
K3
lu
2
ol
T
P
o
il
v
N
)
b
ot
=

w 7]E31H e a3t s o= EAFE & 5 UM
ot 2= Eeka 54 715acle ke B F B0l TAIH L= FolsiAl UEEA L
, Z1edT7NEe] FAE TRt ofy 2l 5 7] S st thlste] A
A 7% 5-S Bl WAl S EE F ¥ 82 WA eF AL E g8ttt AdETh

O 2 YRS

=
of
ol
&
o
2
=
rot
o
)
2
o\
Ip
ox,
o
1-1:!
rln
oEE, _I
3
=2
>
Jo
o
ol
X,
z
>,\I



A e} sl el o) B SR S} A o 2 T gron], 3] w2
Fvlo} Srfupute] 79 A EARTH R L7} O B8 ATE HelRY ol a1 ol 54
o] B MR EHE B A s 0.2 BET Hehy HajE o] B0H 02 4]
of B4 2j0] a5 Bajo] FHA el e &L Fol] e, 27] BAle] ool 2
2w, 27] BA7L 2 o 2ol2 A5 THE T A\l o] el % walol WAL 2L 4 A
ofth. wWebA WalF FREE 27) WY A A53] T-35te] S ) 918 27] A vl
2443} wo) vl g EAHY 7l o2 Az
e ERE S e NE R R BEE P EENE R D T ERSE
£ solgto K £ T AU M MRS £ 4 ITHe Aol oJol7 2lek ey
AFgrolUh g 5 a5 LA )] ol Tl H40] o] S0ix1 ) ghgtom], H ulws)
A Veh e Qe B e FE thex) 6k AT o] A7) dAleky & 4 olek. wekA W ol

T o7 FEH e 5 B8R BAsl] HeiM= Wals Skl uizfA|el el

o

Jm

J
W
b
1o
>
Y
do
X
N
o
rC
>
BN
¢
do
fft
of
o
2
o\
i
>~
m[o
_V&
QL
2
)
rir
et
R
&
)
ol
Aa
02&

35

ol A8 F50] Folol oI 7)) B Aol BT 5+ YTk H-E T3HA U3 BA A

o o) 4k o] 7Fs AT TelSkAThe 4, Wal% wa A AE 93 71EHe w g & drse

g Tefshlrhs Aol BAE Jor, BF ARTE 5 F7129 m@e] Aaeele] Basith
ToE B ANES T 715Ms} 8 FIHE 5400 Mo FalE slsRael v X s Ja
el u va)e) TV S ARE sjoksh vl 7]ojsla A%, WelE Wl g

Farm QAN AT B AR BAE AEA etrhs HolA B} olth 2F 3

Tol A= Bo] el % Wao] o] Aol A 02 o T FFL MR Wk AFo]u,

A

olol whe} ojr 913 Fyle AR H A S AT < = ZolTh

=
=3
2



78 ZZEH Had 15

FTYEE Ak, 2011, "{k= 7] RS 7R A 2010 - 7] 8L G B A
WS 2 S 11-1480523-000707-01. p. 463.

FTYEE Ak 2015, ¥k 7] SRS 7R 34 2014 - 7] st FF H A5
WS- 29 11-1480523-002031-01. p. 157.

71’344

.2012. FehRkE V)& Biﬁ}xﬂmiuu p. 151.
7VABNEEY, FH7)FBSAE. <https:/data.kma.go.kr/cmmn/main.do>. 8<&Y: 2017. 3. 7.
8. 2018, "EAFI S 083 71 $ B ] Wl S dal|ofl WA= G 2. ATkl A =7

APFE. 2010. “7] 3 A3 T F2k v‘i'—°H dﬂﬂrfﬂ (Bl Eoh.” 1715t thek Fratel Eoke] ARt

o3, AR 66. pp. 61-106. TH=2817] &3HE Q.
AEE AR, HERE 2017, W 52 FXAT SRS 13 QA e g 4. N Al Ad0H A4 E pp.

28, H532017. <1315 BAILA
5] =25. pp. 710-723.

El<g, 93N, 2014, “WTO - &3} F=3t F-oll vl A= Y& TN RY S o &3 4. "d=798

3], A397 A53. pp. 161-183.

274, ard), o3, FHA, Ao, EHEMIE 2008. 7S] T2 FARE FIEA,. R565. pp.
89-94. F=EE7AA T

A, Ao, 2592012, <7 SR & TERte) Q1Y Bl o) 47| $ 7 Thpel] A= YR T
AATy A53E AlLZE. pp. 21-39.

o
k1
)
ot
o
2
o
ol
2
I
3
il
o
.
=
~
rL
ot
A1

73k siAstath

o

FEXEA. 2006. 2006 = 2 W5 o2 A H A, B7PAS 11-1390000-001007-10. pp. 138.
FEZEA. 2009. 20091 = SZE W F o2 WA R IA], HIPAS 11-1390000-001007-10. pp. 52, 102.
FEXEA. 2011, 20115 525 BallS o2 A BRaA, IZPH S 11-1390000-001007-10. p. 79.
TEXEA. 2016, FEAE Wl S A 27, pp.48-49.

FEXEAH A& 57} F2E Wall T Al =E AR

AE, &4 2011 <=2 2011-2100'F 7] 551 3}7F 1.5 BAY AdtA)] ko) wjA )= G [eh=-sd7)/dst

3], Al134 A1 <. pp. 10-19.

o[- 2010. “7] F s}l thk Fihitore] @kt thA (g el o). 7] 5 stol] th3h witsh Boke] A%
o)A, AFR A 66. p. 48. T3k &3E L.

Aot A4, 5. 2014, <71 RS ] el 5 vl e 2 B ol WA = FFEA. Tk=8d w83, Al33d
A1 3. pp. 52-56.

Anselin, L.. 1988. Spatial Econometrics: Methods and Models. Kluwer, Dordrech.

Babu, G. J., and Rao, C. R.. 2004. Goodness-of-fit tests when parameters are estimated. Sankhy  a. vol. 66, no. 1, pp.
63-74.



Bhatti, M.1., H. Ai-Shanfari, M.Z. Hossain. 2006. Econometric Analysis of Model Selection and Model Testing.
Ashgate Publishing Limited, England.

Cannon, R.J.C.. 1998. “The implications of predicted climate change for insect pests in the UK, with emphasis on
non-indigenous species.” Global Change Biology. vol. 4, no. 7, pp. 785-796.

Challinor, A., J. Watson, D. Lobell, S. Howden, D. Smith, and N. Chhetri. 2014. A meta-analysis of crop yield under
climate change and adaptation. Nat Clim Change vol. 4, no. 4, pp. 287-291.

Deutsch, A.A., J.J. Tewksbury, R.B. Huey, K.S. Sheldon, C.K. Ghalambor, D.C. Haak and P.R. Martin. 2008.
“Impacts of climate warming on terrestrial ectotherms across latitude.” PNAS. vol. 105, no. 18, pp. 6668-6672.

IPCC. 2014. Climate Change 2014: Synthesis Report. Contribution of Working Groups I, II and III to the Fifth
Assessment Report of the Intergovernmental Panel on Climate Change [Core Writing Team, R.K. Pachauri and
L.A. Meyer (eds.)]. IPCC, Geneva, Switzerland.

LeSage, J.P., and R.K. Pace. 2009. Introduction to spatial econometrics, Chapman & Hall/CRC.

Rao, G.G.S.N., A.V.M.S. Rao, and V.U.M. Rao. 2009. “Trends in rainfall and temperature in rainfed India in previous
century, In: Global climate change and Indian Agriculture case studies from ICAR network project, (Ed.: PK
Aggarwal).” ICAR Publication New Delhi. pp. 71-73.

Kim, T.Y. and C. Langpap. 2016. “Agricultural Landowners’ Response to Incentives for Afforestation.” Resource and
Energy Economics. vol. 43, pp. 93-111.

Wooldridge, J.M.. 2010. Econometric Analysis of Cross Section and Panel Data, 2nd ed. The MIT Press.

A1 H4Y: 2018 28 7%
D NAY: 20184 28 92
AAL 212 2018 38 20




80  ZZETx mMa1d M1z

o
vy
ol

EER

o 4 HA &3} H¥ant )
e (Total effect) (Direct effect) (Indirect effect)

Avg Temp of July -18.243 -11.402 -6.8413

Humidity of July -1.6986 -1.0616 -0.637

Az Rainfall of July -0.1366 -0.0854 -0.0512

Sunshine of July 0.672 0.42 0.252

Rain Duration of July 0.5729 0.3581 0.2149

Avg Temp of July 1.0484 0.7041 0.3443

Humidity of July -0.1613 -0.1084 -0.053

QxIgL] Rainfall of July -0.0415 -0.0279 -0.0136

Bl Sunshine of July -0.1872 -0.1258 -0.0615

Rain Duration of July 0.0174 0.0117 0.0057

year -97.161 -65.253 -31.907

Avg Temp of July 52.987 45.957 7.0293

oL Humidity of July 83.106 72.081 11.025

O_f]glg Rainfall of July 8.9146 7.7319 1.1826

T Sunshine of July -19.113 -16.577 -2.5355

Avg SBP Damage Rate 0.9844 0.8538 0.1306

Avg Temp of June 10.699 6.5291 4.1693

Humidity of June 12.452 7.5991 4.8526

Rainfall of June -0.0117 -0.0071 -0.0046

Sunshine of June 0.7572 0.4621 0.2951

Rain Duration of June 0.0537 0.0328 0.0209

oL Avg Temp of Dec 1.2059 0.7359 0.4699

Humidity of Dec 3.7738 2.3031 1.4707

Rainfall of Dec 0.2523 0.154 0.0983

Sunshine of Dec 0.616 0.3759 0.2401

Rain Duration of Dec -0.2023 -0.1235 -0.0788

year -303.65 -185.31 -118.33

Avg Temp of June -5.7105 -2.8217 -2.8888

Humidity of June -3.8858 -1.9201 -1.9657

w24 0] SRainféll of June 0.0383 0.0189 0.0194

unshine of June 0.0949 0.0469 0.048

Rain Duration of June 0.0042 0.0021 0.0021

year -59.184 -29.244 -29.939

Avg Temp of July 1.6534 0.4803 1.1731

Humidity of July 3.0078 0.8738 2.134

S0y Rainféll of July -0.0393 -0.0114 -0.0279

Sunshine of July -0.6545 -0.1901 -0.4643

Rain Duration of July 0.0414 0.012 0.0294

year -118.26 -34.355 -83.899
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