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2551 2630] 2491  12.84] 174 792 171.22| 25863 | 8646 70,922 241,287 9,950

25.54] 2634 2467 8311170 549 180.58 | 25833 | 123.34 66,169 164.336 23.487

24.74] 2531|2401 12,68 19.06] 9.05| 14979 | 23771 91.03 32.859 82,511 5.890

HE  |14=fEik 2373|2438 2308|1528  21.16]  11.59] 17448 | 29646| 8853 40,084 216,425 5433
15=HE 291 23.55] 22.14f 21.13 27.94) 16.12] 235.57| 41211 12339 45,647 250,320 10,034
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fe4~/% ¥ | Constant TEMP RAIN |VTEMP|VRAIN | Trend | Adj.R* | #3] *i(tx::
p e~/ Constant | TEMP | RAIN | VTEMP | VRAIN | Trend | Adj. § *
1{:1} (c1) |7060.68*** -45.13 -3.83%%F | -11.46 | 0.001 |48.48***| 0418 RE 22x15 ¥iIRE RZJ # I:(l) *
33 /2 7874.00%+% 29.94 3450 | 1119 0.001 9.12 0.048 RE 22x15
LR R RN BI AT A 1% 0 5% 0 10%0% 5K T RS R R K - o % /3 994.727 238693 | -5.0332 | 22982 0013 -0.861 0307 | OLS 22x1
312 1 OLS # 7 Pooled OLS ; RE # 7= Random effect : FE % 7= Fixed effect % F/c4 -4696.619 312.143 43562 66.902 -0.001 34.148 0.006 oLs 22x1
+ 2/pl -545.95 87.62 -1.38 -14.22 0.001 9.46 0.011 RE 22x4
. n§ H _él i% 4 G ,f,j %’: _} > )3 Bl E 14 /p2 889.37 41.82¢ 0.55 5.83 0.000 2274 | 0271 RE 22x15
o= | 2/p3 -1067.87 105.65* 0.74 -31.43%%x 0.002 5.04 0.053 RE 22x5
%%/ 7553.84 498.90%* 4.1 54.42 0.001 -16.05 0.022 RE 22x15
B 4% /r2 | 4878 | 162117 511 -163.06 0.0097 | 291.03*%* | 0.075 RE 22x5
300in 4 35 RO F A0l th 3+ 8 ROK R
*ﬂ % N ( ) Hi:o7/0F *ﬂ % P ( ) Hiz.o9q/2F
4 . g | ErE
154 /% ¥ | Constant TEMP RAIN | VTEMP | VRAIN Trend Adj. R | #31 ”(ﬁtt;‘ e /R Constant TEMP RAIN | VTEMP | VRAIN Trend Adj.R* | #3 (i)
4 E/Ml 26226.19%+* 85.14 20.33%* | 260.38*** | 0.006 -20.66 0.075 RE 22x15
#/s1 177.70%* | -8.77 -0.22 004 | 0.000 | -1.14 | -0.009 | RE | 22x14 PEY) 433740 | 1347 4166 16448 | 0004 | 343880 | 0143 RE 211
ﬂ#'ﬂ E -1205.62 i}_ﬂ /f3 6780.991 475.26 0.6 87.89 0.001 BIGIRIEEE 0.191 FE 22x12
K ok wx |
/82 90697.11** | 5671.63 1481 61.68 | 0011 ook 0214 | RE 22%5 H H/M4 10778.7% 372 38 50.32 0.0006 | 150.41%% 0.146 RE 22x10
% e /f5 31080.61%** | -640.58* 7.9% -115.4* | 0.001 99.24%xx 0.065 RE 22x15
284E | 53550710 -421.60 m
/s3 P -1104.56 | -10.94 | -153.64 | -0.003 ek 0.102 | FE | 22x13 7 /f6 14836.93 637.25 6.56 17.63 0.0004 | 259.69 0.128 FE 22x15
#® /147 11321.83%* 23.69 3.6 -10.99 0.002 | 7824%xx 0.048 RE 22x15
Z—)ﬁ;/s‘i 3325.995% 47.27* -0.48 -1.38 | 0.0002 | 12.74%** | 0.07 FE 22x4 & /18 7457.458 67.03 195 1521 -0.005 8.81 0.038 FE 22x13
%/19 28144.50%% | 5437240 | 12,530 | .12595%** | 0.007 | -81.56*** | 0.164 RE 22x13
¥ 1%/f10 3709.44%* 12.56 -0.99 -13.4 0.0008 | -57.33%** 0.352 RE 22x15
o L@ } 2 R/f11 28336.70%** | -244.12 628 | -13529%% | 0.007 7.95 0.028 RE 22x15
GIREAE EHM2 2998.946 296.34 -5.07 -19.16 0.006 3338 0.044 FE 22x14
- g . a
L] %aféﬁ . iﬁ%%‘*i )i & §5/113 25824.93 2432 98.39 98.39 0.027 -15.2 -0.002 RE 22x5
4 /14 11915.280%** | 107.83 047 17.76 0002 | 4501 0.034 FE 22x8
Al H BB RCRER) Q2% BHEREGEER
7 5 i g/21 * ¥ Himag/00g
€4 /%% | Constant TEMP RAIN VTEMP | VRAIN Trend Adj.R? | #3) ﬁ(:i)" e /B ¥ Constant TEMP RAIN VTEMP | VRAIN Trend Adj.R? | #3) ﬁ(:i)"
¥ 3 /f15 17826.900%** | -782.61%** 35 50.59 0.0008 | -130.10%** | 0.126 FE 22x12 Byvl 391353 101231%% | -17.77%* 10225 0.005 44.76 0.053 RE 22x15
Fe3/f16 4132312 155.985 3134 46,025 0.004 65.584%* 0.023 RE 22x15 LRI | nTue 395.66 -13.77 12.83 00394 | 301.77%* | 0.136 RE 22x7
i+ /17 14252.12%#+ 24221 -10.79**= | 103.78*** | 0.005 -7.86 0.07 RE 22x15 i3 25079.250%* 313.68 -15.12 7056 0.011 197.2%%* 0014 FE 22x13
% /f18 10259.81+* -102.93 046 50.04 0.004 -19.74 0.001 RE 22x14 8613.56* 486.36** | <1077 | 21.81 0.0009 | -58.94%¢ | 0083 RE 22x15
/19 21529.49%** | 47024%** | 23.14*** | 77.49*** | 0.018*** | -10529%** | 0.191 RE 22x12 -149.31 -1.59 45.38 0.14 0.0002 | 27.67%%* 0.056 RE 223
1§ F4/120 28288.75%*+ 39548 | <1742 | 7382 0011 | 20235%** | 014 RE 22x14 1224.38 17.76 2.980% | 31054+ 0002 | 26.165%** 0.12 RE 22x4
= /21 24763.67*** | -535.71%* 9.39%* -16.7 0009 | 135.44%* | 0107 RE 22x15 : 1482.7 710.27%** -1.96 14.57 0.001 | -11023*** | 0072 RE 22x14
/22 -16394.930% | 728.48%* 5.84 30.11 -0.003 -79.01% 0.06 FE 22x2 w5 V8 10266.21%** 178.2 5.95%% | 66.24%* | 00005 | -13873* | 0258 RE 22x15
* /23 83207.11%%* | _1584.92%%¢ | 3L16** | -394.42%%*| 0005 | 212.51*** | 0.069 RE 22x15 &gV 15341.440%%* | 33553+ -0.05 20.78 0.002 -15.63 -0.032 FE 22x11
B #0/124 27264.260%* -386.29 -1031 67.69 -0.008 -43.09 -0.038 FE 22x12 EE |
= 6182.89 776.926** 2777 92.53 0.009 52.985 0.861 FE 2x11
B & % /£25 | 40353.57**% | 807.53** | -16.12% | -19548%* | 0002 -46.07 0022 RE 22x9 V10
1\ /126 7172355 42,066 -6.428 46.46 0.015% | 119.460%** | 0.715 RE 22x9 H E/vI] | 45333.53%ex | 46358 | 2288 | 1459 0008 | 725.65%** | 0435 RE 22x15
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e /%% | Constant TEMP RAIN | VIEMP | VRAIN | Trend | Adj.R? | #3 ﬁ(‘:." FFY
— i) t£5/%% | TEMP RAIN | VTEMP | VRAIN | Trend | Adj.R® | 3 () Ei
;;1?¥ 12616.13%* 278.18 “13. 01 48.62 0.012%%= 62.99%%* 0.086 RE 22x15 F/hl 0.30 0.038%** 0.07 -0.00003 | 1.09%** 0.28 OLS 22x15 T [E
A% A /v13 23791.88 | -2143.89%%* -6.81 -187.80%* | -0.005 | -136.78*** | 0.079 FE 22x11 5 /h2 231 | 003 0002 | 000001 | 0320+ 016 FE 22415 - T/EI
# A/v14 102674¢ | 47162 | 807%* | 15304t | 0006 | 7419%*= | 0071 | RE | 2215 < /h3 586034 904 0686 | 001* | 386920t | 031 | FE | 22d5 | 2/
ERNIS [ asso210m | 12016 | 20 [ 9720 | 0004 | 5975+ | ooes | RE | 2215 Ht/h4 110091 | 485 | 10963 | 0006 |-l6Tdarer] 014 | RE | 22d5 |27 E
& 45/v16 | 61519530 [ ciaisi0ves | 1123 [ 170010+ [ 0004 1357 0091 | RE | 22415 *§/hs 4707 065 | 35.05% | 0001 | 1243 002 | RE | 2d5 |24
BB IVIT | 22456.98%%% | 584.73%%x 3.67 7387|0001 | 45.46%** 0.06 RE 22x9 44/h6 S0 008 315 | -00001 | 1605t | 0.12 RE | 2245 |2 ?/4 ¢
£ 2/v18 16725.32 911.94%+* 0.39 33.86 0.0002 |  40.50% 0.006 FE 22x7 % ’?'/ h7 028 0.004 007 | -0.00001) -1.08%*% | 022 [E || TBIS ||
& AN | 21391.04%F 58.32 25.64%%* 61.65 -0.001 -10.66 0.101 RE 22x15 i F/h8 | 10575405 | 1036 | 225457 | 0006 | 23297 012 RE_| 2215 el
A £ §4/h9 63.57 127 601 | 0.002% | -52.50%% | 029 FE | 22115 2
/vld 37673.75%+* | -88028** | -11.90% 79.5 0.008 2038 0012 RE 22x12 BE/NI0 | 44079 | 038 | 4223 | 0.00007 | 26.49%** | 0.8 RE | 2215 a
A2l | 300700 | 074 003 167 | 300805 | 0003 0035 | FE 220 SRS || R || e || sl 020 || GRS || e || RY || 266 | ®
"WE/h13 | 308226 5272 | -569.11 001 -188.73 0.01 RE | 2215 + i
3% 8 /h14 |-121657.77***| -163.22 [27485.56***| 025 [18716.64***| 031 FE 22x15 PL 3
B/h16 | 451737 | 2508¢ | 323.24%% | 0067 | 9214455+ | 025 FE | 22115 B
A5l Bt B RORA R-1) 46l % B & R(RA R-2)
Z A i el P Z b 4 v Wi 4
€5 R TEMP RAIN | VIEMP | VRAIN | Trend AdiR | ey | BEE Fre
(CON e /R TEMP RAIN | VIEMP | VRAIN | Trend Adj.R* | 31 -
i ;/f1 170.38 2,65 65.45 -0.001 7.45 0.07 FE 22x8 = (i)
3w mEn 356 005 005 | 000008 | 209% 00 s i =34 1/{16 -7366.86 34.04 -156.97 0.06 726.26 0.07 OLS 20x4
XY S aan o || oo || s o T 0 2P ,ﬁ u /‘14‘_17 -1712058 | 319.68 | -397498 | -0.21 -5057.02 028 oLs 20:3
* P #/f4 366.22 1.91 31.20 -0.002 2211 0.09 OLS 22x4 P *§HE S 4863.10 23449% | -1337.71 006 | 4080.85%* | 043 OLS 20x2
B A% KIS 27631 -135 38.57 0.0008 18.80 0.05 OLS 22x5 /f18 -
|4 8 /6 70090 7.9%* 9145 0007 | -13834%= | 0.6 RE 227 i L] /‘f‘_19 -16773.74 | 11541 -838.68 072 | -24398.80 024 oLs 20x4
i g/ -1651694 | -362.19 | -4694.51 071 -897.57 0.18 oLS 2% AR {E5"/120 | 1386481 | 4034 793.79 -0.08 -164.25 0.09 OLs 20x4
161.15 240 3.76 -0.009* 53.06% 0.03 oLs 22x5
) -1559.52 3164 -38.76 0.02 205.01 026 OLS 9x2
X R A EE/ALL | 10507 9.77% 7948 | 0.02%%* 63.02 0.05 FE 22x14
#4612 2189.83%** | -1631* 658 001 | 26147+ 031 RE 22x6
| & /113 40.14 342 -58.37 0009 | 186.98%** 020 RE 22x10
# B A/M14 3652.42%* -6.77 250.11 -0.003 -25.80 0.02 RE 22x7
| L. §./f15 6031 -5.64%* 9.60 0.01% | -123.98%** 043 oLs 22x2
.
A7|#7% BB ROFA R)
»
/B TEMP | RAIN | VTEMP V%‘“ Trend Adj.R? | %3] ﬁ&t e 50 ﬁa@ ﬁ Q
;-Lg #t/fol -48.73 16.75 629.97 0.005 352.58 -0.02 OLS 22x1 S A
R Ait/fo2 1553.12 -8.18 66.10 0.005 -281.17% -0.04 OLS 22x1 ﬁ % ﬁ g\ ‘&ﬁﬁ’%
Fit/fo3 -1156.08* | -10.09 | -10635 | 0.005 1.69 001 | oLs | 22
= H/fod | 710500+ | 522 -79.61 | -0.008 -27.48 0.58 OLS 22x1 R
# #/fo5 71274830 | 160631 | 35233.90 | -6.09 | -230234 010 | oLs | 22x1 %
% % /fo6 -2976038.79| 15228.80 |-464701.16| -2.95 |-1140114.70=**| 0.67 | OLS | 22xI a
& 15 /fo7 7045.52 50.55 397.46 | -0.005 -1623.92 0.49 OLS 22x1 g ° QG'& % *ﬁ J“J
36 e E 6649.03 | 4413 | 7199 | -0.08 -780.83 030 | oLs | 221 24 3
/fo8
FjiE/f09 7573.22 -72.03 27.55 0.07 -893.95 0.64 OLS 22x1 P e = _k ,ﬁ. ﬁ
- #8/f010 |-4418107.29| -69811.93 | 361743.08 | 1536 |-900010970 | 043 | oLs | 22x1 2
e
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W Distribution of B griseo | ,f?{
Wl = 0% similority to Deniliquin, Australia

lwide locatio W a 60% arc a 0 quin, Au alia per A\
/(gd with a distribution map of Magnaporthe grisea. (Lanoiselet et al., 2002)

RICE-GROWING REGIONS OF SOUTHERN AUSTRALIA
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Wind-driven rain can
cause waler congestion
of fissues, & column
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bacteria mechanically
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B EEEER

MM L ERRRBEER - BHEER—BERE
IPM, integrated pest management (Herzfeld and Sargent, 2011)

3 (integrated) HEEHmRE - Y - REAMASZEZENES

FRE - 5 (pest) SAREZY

EIE (management)

1. EEEEFRRE (eradication)

2. iEEVEREREEEEE (economic damage) K#ELIT

3. BRRAHCBHEE
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BINEBREEBZEEES
RE D mERERE

(Climate change impacts on the

occurrence and distribution of the pests

and its adaptation strategy )

= o i R}

SIS - =R

1:FEFA BN ¥ 4B R S5 BRFRT(Division of Applied Zoology, Taiwan

Agricultural Research Institute)

E-mail: ybhuang@tari.gov.tw

2: EMRESR BEOF :BEURRBRASENERZ

SEEEE

What is Pest? ({a[z5H E4£4)

Crops need to be protected from a variety of different pests, organisms that present a threat to the
crop.

Adp et fE A MS A ¥ iiéﬂ’/%‘rﬁ*"ii’ﬁ 2 enbe g A -

LT ABEETF KgAK AE Ry A

International Standards for Phytosanitary Measures (Bj%f1EdH &fﬂ&#ﬁ SR ek
T S A S FE e B b Ao R &S

(Any species, strain or biotype of plant or animal or any pathogenic agent,
injurious to plants or plant products. )
EFPREEAEG TP L RE wEpd WA (T F 2 4‘53;‘
B B R AR H e B RE S P RBEFIIRAT RIS LS

Domestic pest (E]NFRA)
Economic importment fruit flies
Moths

FF R BB B2~ B o
Invasive pest (AN EH HE L))
(Fruit flies , Thrips, papaya mealybugs,
lychee stink bugs 2 i

red Imported fire ants [t
Fall army worm ..

AR -

Climate Change(R 2 &18)

AT It is a term used to describe a gradual increase in
the average temperature of earth, a change that is
believed to be changing.

R HAM: 1t is a long-term change in the statistical
distribution of weather pattern over periods of time that
range from decades to millions of years.

BZI& 131t may be limited to a specific region, or
may occur across the whole world.

SRIEE B A FAEYHEE

Climate change impact on the pest of Agriculture

s BF ’:‘i J)*' [7 e 2 it (Reduced effectiveness of biological control
agents)

o s B B % 3] 4 (Disruption of plant-pollinator interactions)

% % 1% © (Loss of ecological biodiversity)

¥ 32 F e h 7 (Expansion of geographic ranges)

£ % e 4o (Increased number of generation )

» A ek 4 (Risk of in introducing invasive species)
3 2 j8 Ji(Pest population dynamics and outbreaks)
*}Er 479 #u}*} T *% (Broke down of host plant resistance)

4 3 4 @ eht 3 %% (Crop-pest interaction )

Fand et al, 2012

FEY
HEF
(Non- (degree day,life table,,, T8, £ %)
biotic
factor)

EMR
%

(nature
enemy ,

Pest Phenology(#11#2)

Temperature-dependant model

CREMRE B1F)

The life history of pest:
Survival, longevity ,
Fecundity & FEmAE
FEES

Density-Dependent modelZ & ik 42 5L) =
Density-independent model -
PR R F ENREERT LSS -
R E REFEE]LAFERATE
1ﬂ A

© AR T RN

~
I X~
auigw
?:‘?' *r
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Pest generation ((KEBIERREFLAFASENMEAREE
Weather and Degree-day Concepts in pest risk

(Pest Phenology B &4 #1125 )

« Degree-days: a unit of accumulated heat, used to estimate development of insects, fung]
plants, and other organisms which depend on temperature for growth. ( f&35)

« Calculation of degree-days: (one of several methods) Simple model (4342 , Simple si
method)

«DDs = avg. temperature — base threshold. (E:BERLE) (752 EBE) (KR EZE)

«So, if the daily max and min are 30 and 20, and the threshold is 10, then we accumulate
» (30+20)/2 - 10 = 15 DDs for the day
But If daily min temperature < base threshold
» DDs = (max tem.-base threshold tem.)— base threshold.

»If DDs < () then DDs=0 for the day

» Ecological niche modeling (and the related species distril
modeling) has been used as a tool with which to assess pot8
impacts of climate change processes on geographic distributior}
species. However, the factors introducing variation into nid
modeling outcomes are not well understood: To this end, we used
algorithms to develop models (Maxent, CLIMEX) to estimate th
potential geographic distribution

hitps://www.slideshare.net/andrewxhill/a-brig

MaxEnt : 12191 § 4 i & 2 454~ f6 A0
| @w [ mmmF |

bio_1 Annual Mean Temperature EiE

bio_2 Mean Diurnal Range EES e (513

bio 3 lsothermality Wi (bio_2/bio 7 )

bio_4 Temperature Seasonality BUE Wit

bio_5 Max Temperature of Warmest Month mEARNE

bio_6 Min Temperature of Coldest Month BYARSER (Guenée)

bio.7  Temperature Annual Range #£E® ( bio_5-bio_6)

bio 8 Mean Temperature of Wettest Quarter BRRME

bio_9 Mean Temperature of Driest Quarter WEFHE A 7 O
bio 10 Mean Temperature of Warmest Quarter mEYE iinﬁ;‘ﬁ;ﬁﬁﬁa
bio 11 Mean Temperature of Coldest Quarter e

bio_12  Annual Precipitation ERFE

bio_13 Precipitation of Wettest Month BREREE

bio 14 Precipitation of Driest Month TN

bio 15  Precipitation Seasonality Led Eol-3

bio_16  Precipitation of Wettest Quarter LR RS |

bio 17 Precipitation of Driest Guarter R

bio_18  Precipitation of Warmest Quarter LR S ]

bio_ 19  Precipitation of Coldest Quarter RERE

PEST MAPPING &
Species Distribution Modelling

Geographic Information System (GIS) is an enabling technology
for entomologists, which help in relating pest outbreaks to
biographic and physiographic features of the landscape, hence can
best be utilized in area wide pest management programmers.

How climatic changes will affect development, incidence, and
population dynamics of pests can be studied through GIS by
predicting and mapping trends of potential changes in

geographical and delineation of agro-ecological hotspots and
future areas of pest risk) distribution

(Sharma et al., 2010) (Yadav et al., 2010 ).

Species Distribution Modelling
(Ecological niche Modeling)

1.MaxEnt
2.CLIMEX

T A TR AR by i ari

FI* £ & F 0522 RG ERIF R A4 1740 8 i (Nilaparvata lugens)
P72 EL L T )

Bio 1 19

Bio_S RIEARE Bio_12 9

g4

""" L [ormEnmEs
+

& o[ mmEw
&' ) / bio_1 - bio_19...
4y HIIET
; S, AW, R
T 17

?2id=207

EFBAEREREMER
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JEg¥riE Cnaphalocrocis medinalis (Guenée)

425 http://azai s 2id=207

B kE IokFER % (Scotinophara coarctata) f &7 ' b+ % 2. B e be J2 4 7

Growth index: 15 R I5%] CLIMEX

weekly, annual

TGl=Tl, % Ml,, X RI, % SV, % L, % DI,

(a weekly Thermo hydrological Growth Index) KXEEREH

(The full weekly Growth Index)
Gl,=TGl, x< Bl
" o e [BI]_w: Biotic index (0~1) g 4spfitfiE

Gl,= 100 21551 TGIW;/SZ (The annual Growth Index) (1-100)

The growth index will enhance positive growth rate for the pest

(Sutherst et al, 2007;

Stress Indices(3FIRTEE)

Cold Stress(4) The stress will cause in negative
Heat Stress(2) population growth rate for the pest
Dyswess () |CHBBHERERE)
Wet Stress(3#)

Interaction Stress (B F R G {EF)

Constraints to persistence (&R, IKER)

SI=(1 — €S/100)(1 — DS/100)(1 — HS/100)(1 — WS/100) ......
SX=(1-CDX/100)(1 — CWX/100)(1 — HDX/100)(1 — HWX/100)

Ecoclimatic Index (EI)
LR RIETEE

EI =TGI, X SI x SX (50x0.1x0.1=0.5) 7507/ AT 3B 57
GI,=100%52, TGIW1/52 (The annual Growth Index)

SI=(1 — €5/100)(1 — DS/100)(1 — HS/100)(1 — WS/100) .....
(The annual Stress Index) 22 £5/A] 7R 2EA, 7677 15515808/

SX=(1—CDX/100)(1 — CWX/100)(1 — HDX/100)(1 — HWX/:
(The stress Interaction Index) 12X G5 AV RS IRA F 2

Temperature Index

Linuting low temperature 12

Lower optimal tempenatare 18

‘pper optumal %

Linuting bigh teaperature 35

Moisture Index

Limiting low moisture 015

Lower optimal moistare 038

Upper optimal motsture 08

Linuting high mossture L5

Diapause Index

Diapause Indoctice Daylenght 15

Duapause Indnctica Temperature 12

Duapause Ternznation

Temperatie 0

Diapause Development Days 0

Summer Winter Diapause

Indicater 0
ee-davs per Generation 400

CLIMEX Index

El:the suitability of the climate for long term
survival GBS EFNREE)-EERGEES

Ranked 5 index, unsuitable(3F & & &), marginal suitable(F5 & HHES), suitable(B &
>30), optimal (&3 &>50), highly suitable(FEEBE)

GI: the potential for pr%Rgle}rtni(gl ‘Erow}_h during
favorable season(TE 8 HIRIE N IREFIZ R

EFBAEREREMER
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2 TR30E (1961~1990 & T 3574 % 201975 ) E 8 § & FAL » A 4%
Wi b A A F (1L CLIMEXA )

© 23304 (1961~1990 £ T3 F L 22019758 ) K § 4 T4 A~
i d B S s 2 L A 15CH R R T AR E A T )

19754 (1961~1990) T 32
FETH

A R i G a 4 B R EORE - S A ERH LACLIMEX ST T

L2074 B Ry, BORRE 1715

ORI = Pt 2 535, TR T

LA20304F S FRGAFERI 2B - 1871
oAt

" TE30 (1961-1990 & % 555 4% 1975 ) E 8§ R FH -+ A4 - Lido e sl

BT L [ e

2 234304 (1961~1990 i T a5 #1840 19755 ) E 1§ & AL A 4RI IR A 1 A
5 1 A1 5°CK § M T B ITAEA B H2)(1 CLIMEX A 17)

WU R 4TS AR BT LI S 81975 1.5)

1 ALSCHF % HH

127304 (1961~1990 4 L 39541 8 20197548 ) K 8 f 4 FoAL >
AT B RS I kfER fﬁ % (Scotinophara coarctata) fe 37 73+ %
2 Bt A A G g ena # (2 CLIMEX A 47)
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12 23304 (1961~1990 # L 3T L 4019758 ) K B § & T4 > A 455 kd L kfEeR %
(Scotinophara coarctata) fe. & '3 F 2 B fbe WA F 2 & LA F A L 2 15°CF ‘7< 5
A S
S . A4 P2
I P A N R CE A 5 A1 34 L S * L ;iE =X nx
ERAGTH l_—‘] @ F% i P
G F g2 ﬁﬂ(@ini@é? T
EEEABREET) HFPAPE R R
. O TAFEHURIZEAF R GEEFIIFE LY
" QLI L REFLLEEFBTA A EHEALF
SRR
~ ¥
AR E SR A R

'-‘i"{li‘ﬁ AR E G BT TY R ARG AR ETES > TAE R

- BRGSO RABHEDER SRR PISRIFARFARTFS B
1&{ﬁ§ﬁ$hﬁkﬁ%ﬁﬁ%*dMﬁ%&’ﬁ 2l PERLE
AR EFARG R Pl X%

BT 2NN RARR G A B AT RS EAN REAT - BR%G
BARRHEER FERFLISRIFRFES T RSP BAGRI 0B
MrARG I LG FRB I RRERAREORE RG

B &&= 2
l.rﬁl%ﬁ.ﬁ&%‘ﬁ
(1)E&E-] > 37 Hsg > £
Q2 AP i 4
G)FeBBY

'k g
BEEF A BHNAR

(4) i rﬁﬁ?)’\l’i%*—ii\aétj_ iR
(5)#)‘iﬁ%%‘7‘§@’ﬁl§}%ﬁp%$§i& ok a
e P R AR
ﬂ%ﬁﬂ
LRLY REHE s Sl 5 (e ﬁaﬁijﬁw)

2.0 BEEERI(F rRBFE)2 S PR

FUERPN €83 A2 Pioti Kk f i3 9B4ggd 2

ANEEELEYERE ﬁD%XEE@Hﬁ%%

B FEOE AR
AR PEEEY ERTAFI A DBPNT TAPIGTH (it g
béﬁﬁ*#ﬂﬁm;ﬁ%)mﬁmk¥éfﬁéﬂﬂﬂvéﬁ’#ﬁﬂﬁ
FALEHPETH GRERF  pRiEda  pRpicFHE)
FOEENRT e AR Y B Y 2k B r ATHE e
g RN %’?“Qi‘m?ﬁﬁmﬁirﬁ T Al
TiER T A E L BEY

k!

t

FIRT i r B2 f d A2 pie i Wk b o BT R AR e £ 2
AR B AN RAT - BRG o R EEIR FEAL A LR R
B G TR R AL GRFF O BrA kg A 1 FAp
»u@ﬁ{&&ﬂ%ﬁi&“
BHEGMAESBE ALY 2 MRS
LENEAE Y

T3 ARFERT 7R AT

FBALREREFER
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4+ =4
~A af

2 g A T 5 (Species distribution Modelling) 4 45 #4% #
iFRBRENN A F R i’ﬁz’ ¥ 18 F 3% i(Geographic

Information System)4 #& 3+ 72 + A F =% > % F FFRIZF A
Rkl R i LS R R L
BE TG TRAIT R B ARE psH s AL
FERBLERE S PRES 2L AFFAAGR
%o I FL AR 0 -

e Al

AL BREEER KK 3-40
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