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#a 5 GBIF B MaxEnt JRAIZEERBZEEE T
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OB ORI  EOMRE 5 - FIRTRIYIES O (SDM) BB R
PR R M 4 MDA EEIOR - 2SO R B 1 (0 S 2 T 2Bk e S P T
(GBIF) WIREEOHEL  BOANH (MaxEnt) YIRS ATEIBHEF TS0 ETHUBET ST » 6 BB MBI s
SPRSTRR BP0 (AUC = 0.842) » BT UM SRR wT A B B0 800 A T HUBET I (HSD) 476
B €5 9 AR TR H A 2 V1S IR ARSI S MR P A
AL » S AR K (R A1 e S LR SR S L) -

BIGEE) : YORRS U « BB A EHUEEE A -

Combining GBIF and MaxEnt to Predict the Suitable Habitat of
Alnus formosana

Ching-An Chiu™®?  Hsien-Sheng Hsu™  Shin-Hwei Lin®"

ABSTRACT
tribution modeling (SDM) can assist in making scientific decisions to support species selection and predict suitable

Selecting appropriate species is the first key step for vegetation rehabilitation. Novel species dis-

habitat. In this paper, we combine the open-access Global Biodiversity Information Facility (GBIF) database and
MaxEnt modeling software to predict Alnus formorsana distribution. The results reveal that the accuracy assessment
of our model is good within an area of 0.842 according to the receiver operating characteristic curve. We transform
the predicted occurrence probability, through ArcGIS, to map the habitat suitability index (HSI) of Alnus formorsana
that approximately corresponds with the observed vegetation in 9 nearby landslide areas. Based on our findings, we
discuss the future challenges related to SDM. The proposed approach can be used in the future to facilitate proper ap-
plication of native plants in soil and water conservation.

Key Words : Species distribution modeling, A/nus formosana, habitat suitability index, vegetation rehabilitation.
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B2 A B BT E 7 A LA 4 FR 155 (Species

AR A TRRE S 2 HED BR T B PR g A
P 25 LUK iR RO Vb IS S MRS o8
FREFERH Z ARMAE (PREES - MR{EHE > 2010) » Hrr > 208
%5 (Alnus formosana) {£ TR ARSAMIAE AE EIEH 952 HY
&R - EERG RA L IRARTE (Liao, 1996) - & R IRI
FRsRt SE HR IR 2 BiH  BEARTL (Betulaceae)
BRI RS EE (pioneer) HIfEZ — » HJR ELARED AT B[]
AR (Anderson et al., 2013) » EC AT (£ R F [ EE
B EREEEERGE T  DORERIER )] - AT
VARG 4 TR AR K L ORI R R A =B RS
T W ZME S E S SR F RIS B MR S s

Distribution Modeling, SDM) 2 TEHIZ & 7RGV M & A Hith »
AT B Bn s S A E M -

SDM R HH e HHE G B R 15 S8 B i g 2l & L e R
EIRIRE 4 (species — environment relationship) » 3f ¥ A 2H 7
B W R S R ETT 2 E LAY ZE R HEf (Franklin,
2009) » 4T 20 245K - SDM Z AHRBHIAZE IEZEIE i (Lobo et
al., 2010; Newbold, 2010; Guisan et al., 2013) » E)Z EF R R (5%
SBPE - A RRHEERITT - S ARREL ~ CRE T EBEE S
#ulE (Elith and Leathwick, 2009; Gallien et al., 2012; Forester et
al., 2013) - #f 1t - EEBARIFEL (free and open-access) Z &k}
JEEEABG (/2 SDM HRigsfee » Horp - B ER & Ry ik
AR EE MRS (Global Biodiversity Information Facility,
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GBIF) #jfE&FE ~ B A (Maximum Entropy, MaxEnt;
Phillips et al., 2006; Phillips and Dudik, 2008) #Jf&E 5T AAEkHS -
KRR E 2R G BRI  EE A ET - 456G
GBIF & EEEL MaxEnt $1HG 317 K B E 22 & 55 2 M H A H
Iyl - ARSI A TR B 2 28 KB -

— - M ETEE

SDM F H i = K BIEFT4HA (Moudry and Simova, 2012;
Sangermano and Eastman, 2012) : (1) ¥f&E HEREEER—RI K JE
$8Y (species occurrence data, i.e. response variable) ~ (2) HRIE
TECHIE g —R AR 2858, (environmental layer, i.e. explanatory
variable) ~ (3) id-FRINRE % 2 R RE BN BT A — BT

F572 (algorithm or function, i.e. modeling method) :

1. YIEHIREER

 GBIF &l HEE & R G 2 HEEE R » L5
448 55 » 2824 Yesson et al., 2007 FrHe 2 VITEE /R A A AR Y
TF I AR FE IR S R ARG R (E iR 2B ARG E0 8% T DA
B B8 REM BRI By Taiwan & (3£ 10 £) - &%
RTINS (B NEREDUT 2 fir > 4k 90 ) ~ BREEEARE
B (FH7T 2000 4F 2 ATHYELERR GPS A +438 K » BUATH
FERIE o' P RER EH PR EE M A AR DR R EATE - 3 115 58) ~
TUNEREATE ARERE N 2% F o FEREEAEZ
BB ELsRIE 231 S > FRKEEY ArcGIS SR 40-m 4918
o BEOFEEE R AR — 4R - (E8R 185 EEERG AT
#k 0 FEEN A AW SR AT (i 2 s R &R « 18] 1A Sy 2By
{EE 2R (Digital Elevation Model, DEM) K Z&E 7RG H
Bk -

2. IRIFTRAISHEE

AR TESCEHE P A 10 SRR TN BEREE
B SR Horp o SRAEEEEA L Chiu et al. (2009) Ff
FZ&H 40-m fERTEREEE KAk - FHR Hijmans et al.
(2005) F st EH 90 (annual mean temperature, Biol) ~
7~ BB (min temperature of coldest month, Bio6) ~ FfE/K
& (annual precipitation, Biol2) ~ [/KZEM4: (precipitation of
seasonality, Biol5) » {¢ Holdridge (1967) J5 A5t B BT 74854
3 (Potential Evapotranspiration Ratio, PER) s {f¢ Chiu et al.
(2012) H A EAERCEEIEE (Effective Warmth Index,
EWI) © 5551 » sthFE S B A2 DU 40-m 444869 DEM Fy
#EE > FIF ArcGIS 10.1 Spatial Analyst (http://resources.arcgis.
com/) FHE KIGEES{E (Solar Radiation, SR) » FIJ[F§ Evans
(2011) FEetEEEMFZFERE (Compound Topographic Index,
CTI) ~ i sE s 7 F512 (Topographic Radiation Aspect Index,
TRAI) » EHSEEA Lai ot al. (2010) Frabsir 4 K ezehk
(Whole Light Sky Space, WLS) - I\ 7 Biol ~ Bio6 * Biol2 ~
Biol5 ~ PER ~ EWI ~ SR ~ CTI » TRAI - WLS %5 10 Jgtsss
Bl g = ZE AT E S By 40-m A4S - HEEINELEE 40-m
DEM #§[H] -

Fyit o IR S > AR M (collinearity) [/ (Peterson et
al., 2007; Tyberghein et al., 2012) » &858 2% 8885 [ g W W ] 2.
HHEARE - BRIl > 0.8 ZE8 (Young, 2010) > LAREAY
Biol5 ~ PER ~ EWI ~ SR ~ CTI ~ TRAI ~ WLS % 7 JES U A
SR (s < B TR S B g > 2% [ e e i ] 1B~ 1H -

3. MESHIRESE

ARBHFELL SDM  HrEEE R H R L TR {EHY MaxEnt
BtsifE /5% (Elith and Leathwick, 2009) » £%FH#tA% & MaxEnt
3.3.3k (Phillips et al., 2006; Phillips and Dudik 2008; http://www.
cs.princeton.edu/~schapire/maxent/) » &% EEARKE FFE (itera-
tion limitation) %5 5000 X ~ fx K ESH{EBL (max number of
background points) £y 10000 ~ EE#EIETREL (replicates) fy 20
R~ Gt EEEE logistic output 2 ASCII AR = § HAhEE
BRI RS > TESR(E. (Phillips et al., 2006) K5 R4S FATE
ASCII A8 =AE » 7% ArcGIS ALy erid » WS EEERG 2 H
PR (occurrence probability) B¢AE EH I EE (Habitat Sui-
tability Index, HSI) 43fh[&E -

4. S EEE T
FELISE S A P 5 P JE P AT A (threshold- inde-
pendent evaluation) » 7 1 ELHEUSC £ 1F 15 Bt 4 T I

(Area Under the receiver operating characteristic Curve, AUC;
Fielding and Bell, 1997; Thuiller, 2003) » {{{8 Swets (1988) K
Aratijo et al. (2005) Zf#% > AR ELEYIME LR 2 M E LA
BEHE [ AUC 43 % 5 4% - AUC > 0.9 R Ry Bt
(excellent) ~ AUC =0.8 ~0.9 : B4 (good) ~ AUC=0.7~0.8:
H A (fair) » AUC=0.6~0.7 : {€25 (poor) ~ AUC=0.5~0.6":
RIL (fail) -

5. EET BN HMTE ZABiERTERSE

Rl 2 EMG I Rttt e & 3R AWTFEERE 9 ki
M 2 KA R R R R 2 N R A AT AR R R AE AT
B 1 Ao RE ] A HRAE I 9 R ARt S8 7Rt = i A 1
FREUZ A R - fF 2% 1 Fimsth s E 2 IR EA DR L
EIMREHE (2009) 2 Sy - [T AR SR St A0 AT W Sk Y A P ek A
fk > RIEABTFER I 9 BEARSR AT ISR (RERARSRI | km
DA » EUBHREZE /NS 200 m 2 &EIN) B EGEE0 sk B
RIS -

= RREFR

1. BB EEE

EREIT 20 R IEHEEERNY AUC 2ERERE /MY 0.700 ~
0.945 » WI[E 2 FiR » 3 AUC B 0.842 » {3 Swets (1988)
J% Aratjo et al. (2005) Z#E[I| » AT 2 HIEEEREE BT BT
B4 T B IR GH S AR E S A R B T PR
(B
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2. EETBZEBEHEREE S HE
LIEUE GBIF &iflJeE 185 a2 Z R 5 RS » & Biols -

PER~EWI SR~ CTI~ TRAI WLS % 7 JEBREE S8 » 4¢ MaxEnt
HEITIE SRS 2~ IR FTEE A ArcGIS K ASCI#EH Ty grid
HEts(E - BImTE— B S8 5R 2 HST J3alE » 2 3A
R EIETRG IR 0.003 ~ 0.9826 » T SAAIEE
Rygthil& » BALERZ S A - R A Liu et al. (2013)
R DBURE R R S E R KA B R{E (maximizing the
sum of sensitivity and specificity as the threshold) - AHf52 > 20

TEITIEEZ SPHIRIE Ry 0.3424 BRI v — R 22 B RS H
PR AR A TH Ry R IR BN 3R (0 or 1; present or absent,
P/A) > 40I[E 3B AR @ RIZESRGHEIR 2 08 F 2 Ry gl
& FEEE 22,534,428 {if] 40-m 48+& 47 4,670,175 (20.73%)
MBI EE BTG BHEE TN - (Rt JLEERYTE
B Pz s RS i R R R = e (Figure 3A) sUEHYHIER
(Figure 3B) > FJAE Ry SDM RS Z AHEENE (uncertainty,
H Elith and Leathwick, 2009; Franklin, 2009; Peterson et al.,
2011) FREES « SSAMERRIEERE - MaxEnt {5F1 FIYfEH

©

SR
oy 6645.05

I111.64

(©)

wLS
wr 10000.00

I[).(][)

B1 2EFEREA B SHTES (A) ¥ 7TIRREEESRS B8R (B-H)

Fig.1 Alnus formosana occurrence data (A) and 7 environmental layers (B) used in this study
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T BE EATR S TR S B AS fe )fE  H BRARS  HLAE SR T W)
a2 eI E A BB E S (potential distribution or habitat
suitability, Aradjo and Guisan, 2006; Franklin, 2009) » {HE &%
RS IR 2 B AR YIRS G /F FH (biotic interactions,
WL ~ TR ~ BUEIRE (dispersal limitation) ~ ) (dis-
turbance) ZEEZ4ZE (Elith and Leathwick, 2009; Boulangeat et al.,
2012) -

3. RIFRFZEEM

4 R AWM Z B /5 10 2 BRI AV EE M
o BRI EWL STERIA TR - B RBELS (gain)
ey - HAERER EWL RyHHIE T - 02 R
H R > REE P50 EWT Ry IR FOHIA -+ » 1 EWI 12
TR EEY TR AN AEEM R FESTAC (temperature
sum and thermal seasonality) » B REE SRS 2 SRR 7 FIER
IR BEBEY) A E ROV S B A 2 G
(Chiu et al., 2014) - FtlE 1 2 £ZE1 DEM B EWI S » —
H2AARAE () =2-0.9784  [E 4 ENERIPR A EY
B IHVERIRIR T By TRAL » HRFUE IR R(RAY - £ 1
It BRI 2 28 S JRA A EWI Z HBE 70 (percent
contribution) % 78.8% » HERK{KZ Ay Biol5 > PER > WLS >
TRAI > CTI > SR » 4ot i &R A 2 Bk E S
(permutation importance, JRE[I#% [ [ S R AU B R
2/ » 45558 R EWI > Biol5 > PER > WLS > SR > TRAI >
CTI - BB R EH ARG AR - 4eEE 4 RE 12
R MR EE RS 2 T T E 2B EE K Ko B
(thermal and moisture regimes) §52£ > {H WLS ~ TRAI ~ CTI ~
SR SEHM AR RAEIIA T-IREE Y NRUE A E it 2 A ZE R/ G 2
TS -
4. BT GO HEZEFHES

F 2 LIRS E TR TEE 9 B AR SR R B TR
56 0 ARSI BV EF AR & 2 EFESH &EER] (observed P/A
in site) LL¥F SDM FEMIE R} (predicted P/A in site) 455K
A 5 R E DGR 20 JREIEEANE
AR ER 28RS H SDM FEHITR B IR - siiiE N
BTG N I E SDM TR BN R - A5 4 BRI —
FHA—EC NEIEEHIRE A 3R - FEA HIRE TR
B MR — BV G EER A Ry SDM TR 45 5 R
HIEAE M ECE E A B IR M ERE YR G EIEH
By 22 YEREE - T o SRR EE - A EHEER
FHED) - EEEME (chance) FRZEIMZE - HRAHITE
PRIEEIRZ EE FREENEZERMGE R ZIRE  gAME
FOBE PSR E (A0 RbmI 5 B 1 TS W HA Y S AT TR
BY) i T AREORHEA (ARSI E B e B I G RN E N
FMARHIR ARt A B — S LRI R 1 ARsistaliT
TEEE Y EIEHEER (observed P/A near site) Bl SDM FEHIE
6} (predicted P/A in site) » RIA0FE 2 Fi7w > & 8 RARRMHEH
BTG R —FHEA B E— R —E st f NO. 6
B RIRINERS - [HIEREE > HSI B 0.2333 > St sanAs

H
i@

1 LIBER I HBIPEF AL A SIET S
=it
Table 1

pE

Percent contribution and permutation im-
portance of each environmental predictor to
Alnus formosana distribution modeling

Variable Percent contribution Permutation importance
EWI 78.8 713
Biol5 10.0 115
PER 5.1 7.0
WLS 23 5.8
TRAI 1.5 1.1
CTI 1.2 13
SR 1.1 2.0

Average Sensitivity vs. 1 - Specificity for Ainus_formosana
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1 - Specificity (Fractional Predicted Area)

B2 LS PF TS T 2 R FE T AUC = 0842
FEHLAEH (ME > imean AUC; M~ : mean +/-
one std. dev. ; & = : random prediction)

Fig.2 Accuracy assessment of Alnus formosana distri-

bution modeling is good degree based on mean AUC
= 0.842 (Ml mean AUC ; [ll mean +/- one std. dev. ;

Il random prediction)

HSI - Suitable Habitat
wr 0.9826 3 #

o8 absent
0% present

o 0.0003

GV ®)

B3 SEFAFLAIET D (A) SRR S BEES
F e (B) PR T -0 1

Fig.3 Distribution modeling of Alnus formosana: (A)

habitat suitability index map — continuous prob-
ability, (B) present or absent — O or 1
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WHFERRE 2 P/A FME 0.3424 - fth—Basg m] W fERT MUY
REMEERPL I B F 2 &5 - NI - SDM 2 FRIGE SRk
PN YITERVEAE /AT BB H A F BN A I SR AT
AFrAES B FRME AE SR SR = - A
SR O AR AHENSSEE SR AR E R
2B AR A TR A RS AT DU R E R B0V 52 DURE
BHA TR R -
5. RRMAFNEZRE
AHFER o E S SHY GBIF PfEEfE - MaxEnt
WA M T BB G 2 A EE E A BRI M 2 A
LR AUC = 0.842 > {HH SDM Z FEMIEA B E AR T
AEF SRR AT B iR 3500 & SDM 2 [ s - it
¥~ BEETET 3 REAREIER AT ©
(1) PR B B7E ] fR7= (sample size and spatial
bias of species occurrence data) -
PR ERES By SDM 2 [ SRS - HLAUREA TEE
EEHE YIRS Z BEAARN (sample size) ~ {iLE

pEEREZE i fR7= (positional error or spatial bias) (Gra-

ham et al., 2008; Feeley and Silman, 2011; Moudry and
Simové, 2012) « “R[EIBFFE {8 IR A B E TTAE L8R
FHETBE > SDM 2 B[ SEMBIfREE (reliability and sta-
bility) EFEZEEA A/ NGRS (Guisan et al., 2007;
Franklin, 2010; Peterson et al., 2011) - H.2x - ¥jfEH IR EL
A ESEAS R AT SDM I RIERE S #t R R
BB SRR 2 REGRAY R IEREHEE 0 B
(AR FEERAY BTSSR (Naimi et al., 2011)- 177 HLAR
ERE UGS S p A R P)TE B 2 5 5R (Osborne
and Leitdo, 2009) - SEZARE7THY SDM BHFEHMEE V)T
Z B R IEERY - B E YR A R AR A R
(Osborne and Leitdo, 2009) - gt AWM S » (& EFFHEL
H GBIF &k} 185 B //5 RS B i A rres 5
ZERL B 2 TEREME » BT R AL Ry R T 2 TR A BRI
Z— ° 2RI % & HIERERY YRR L BB R AR Y
ho o R FI SRR HE A (MER) B RIF
TEHIGER (SEnE) < BEEEOR - sy YiEREA
K/NKHZEAERER] SDM 5 F B R i ERAY TR -

Jackknife of regularized training gain for Alnus_formosana

pio15 [~ G T
= cti [ [
©
S ewi| IEGEGEEE—— i
2 -~ T I
= per
£ - T
§ sr
2 i [ T
5 trai

wis [ T
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

regularized training gain
B4 LIBRER D L BSATS 4 3EY] BRXATE (WX without variable ; ll% = : with only variable ; l% = : with all

variables)

Fig.4 Gain of each environmental predictor to Alnus formosana distribution modeling ([}l without variable ; [ll with only

variable ; [l with all variables)

F 2 O R T BIEL AT § IPEREFELIESDM IET P

Table 2 Comparisons of Alnus formosana occurrence b

etween observed vegetation and predicted SDM in 9 landslide

sites
landslide name X Y  DEM@m  HS DA mete P/A near st Dt
EAlw i 204573 2664017 79 0.0750 Absent Absent Absent
JCENLIGRZERA 210525 2636083 114 0.0753 Absent Absent Absent
BRI 217605 2608722 831 0.0785 Absent Absent Absent
Bt AfaE— 251701 2644116 1166 0.3577 Absent Present Present
Bt pRE 251800 2643617 1256 0.3554 Absent Present Present
BEERHRY MERE 265868 2650359 1174 0.2333 Present Present Absent
KETEEIMEZERE 228404 2674204 458 0.0842 Absent Absent Absent
E1443-98k 271304 2659101 1653 0.5463 Absent Present Present
BE=sE 272016 2660836 2034 0.6296 Present Present Present

! habitat suitability index (HSI), obtained from Figure 3A.

2 predicted present or absent (P/A), obtained from Figure 3B.
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(2) ERIETENISEE > n]154Ea5E ] (availability and selection
of environmental predictors) :

Araujo and Guisan (2006) 757 & {5 L SDM Y
TEHI S B B SN IR B A R ) R AR R AR (ex-
planatory power and ecological basis) * LR+ SDM Y
BREF R EREE > HREEY > MEEEE (Austin
and Van Niel, 2011; Dormann, 2011): ZA[ERE - SDM
{5 FHAY FECHI S 8 58 42 2 PRI B RV AT 150 (availabil-
ity) - % B Y AR BA REAY S B R R 5 &8 B
15 M PSS — Ay BRGSO m (Wil-
liams et al., 2012) » B0 » FREEAR/ DAYLLIE » STERR
FEIEJHZR (temperature lapse rate) » [fi 5 PUBHS AL
FUPFIR (Rolland, 2003) {7 AT HE S S B fE 311
ATREA RV EREE B R 12 - P N AR Z BRE R A 22845 K
WO EIEFER Y SDM 9% - DU G & S L
(over-parameterization) Jz 25 EEFE4R M (multi-collinearity)
(Guisan and Zimmermann, 2000; Tyberghein et al.,
2012) - A R 288 RIS AT m] sEAHRH ~ H
FEHAT TR SDM AERL (Dormann, 2011) - %5
HEF BB A S SDM #EHEES (over-fitting) (Pe-
terson et al., 2007) o BRI H T ERAYER B E58 » Williams
etal. (2012) PR AHERARIGEE - (1) SLhpryAERES
& (a priori ecological considerations) ; (2) f&F—ERiE 88
ZACIFEAAEERE § (3) BRI MR (4) Digst
e e [E B B S YR

(3) AEEHEE A LRt BLEERE (comparison and ensemble
of modeling methods) :

PSSR EIRY SDM AT | R B L
(Heikkinen et al., 2006; Elith and Leathwick, 2009; Aradjo
and Peterson, 2012; Roberts and Hamann, 2012) » £ Yates
etal. (2010) [EIEH 10 BRESRHIMEY 0 AHTHR S - a8
BT EZ B FRE - RitlngHE—/ SDM
T3 A A ) i LR A 2 A (Y (Guisan et al.,
2007) > PR bt 288 P A — TSt U7 VA RE R BT AY H AEE
PE ] (Heikkinen et al., 2006; Elith and Leathwick,
2009) - Thuiller et al. (2009) %5 BIOMOD (BIOdi-
versity MODelling) E{fFEfE RFEES L& 9fE SDM
SENEE > Bl BIOMOD2 B AJ[RIHESE R T AL
4% (Artificial Neural Networks, ANN) ~ 47 %8Gt 4747
(Classification Tree Analysis, CTA) ~ 58 % ¥ Fll 53 #7
(Flexible Discriminant Analysis, FDA) ~ B AR
(Generalized Additive Models, GAM) ~ [ 2% B HE 5 20
(Generalized Boosting Model, GBM) ~ [& ¥ 45 M f5 5
(Generalized Linear Models, GLM) ~ fEf#& &L (Breiman
and Cutler's Random Forest for classification and regres-
sion, RF) ~ 23 EF 166 (Multiple Adaptive Regression
Splines, MARS) ~ £ A #E (MaxEnt) ~ #1545
(Surface Range Envelope, SRE) %5 10 f@fsft 574> 4y
M > BRI E SDM 2 SRR -

i Bt SDM AHEE AR 2 &5 > & T et SDM
ZHEMERS > AW ARAE T A SEZ R © (1) AT GBIF H
ZEEFGHIRE AR /D B H 2 R B R A AR e R R
REER O (F R R 2 508 » RN R REEEM LR
(Global Positioning System, GPS) #{TH#F/MRMEHE » FEDIEL
SHERS B ETEH - SAEEanN 28RS HHEE
Bl () BRiASR BB 28 S 5 E A R R BRI
=8 EIREE R — 2 EE Y MR BN T (Austin,
1980) » MEA BFEMEM VAN T (Su, 1984) - HAT
AT B DUFI P SR 5 S SR E 3 P S R TR 2 R 5
VEIE AR » AR PR T SR E e - AR s 2
TG YRR ERIR FEORIN 15 (3) H AT 28 i 2 f#iy SDM
ik RRATBE—RER S T A B RGBT S
AN A4S ST B AT (assemble prediction, 7RE[IE: &
AR S A A 2 ZE T AY) (Aratjo and New, 2007) » P
WD BE— 15 T A R HEE M

meg

SDM JEATFACH IR T BRI ER - B2 (s IR
Y T R ER T AWTFE LA E 5 15HY GBIF K
MaxEnt 285 2 SR HE T2 HIELEE - I DARRSRI 2 fE
B RNLARES  BUREIESG 2 A A it i R o A i T e
HA—ENSHEEMEE - A FERERAK SDM [HEHER 2
MRARERE DI LA S - JRE B0 i AR Y < AR B i .
FEGTTAT  (EA LMK L ORFHEAAE & o S B B AR e
FHEETE
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