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Predicting potential ecological distribution of Locusta migratoria tibetensis in

China using MaxEnt ecological niche modeling
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Abstract: Locusta migratoria tibetensis Chen, a unique subspecies in the Tibetan Plateau, is a destructive pest of highland
barley and herbage. The methods of Maximum Entropy have been deployed for some years to address the problem of species
abundance distributions:” To monitor and control L. migratoria tibetensis, it is necessary to investigate the potential
distribution area of this pest. In this approach, ecological niche modeling software MaxEnt (the maximum entropy model ) ,
combined with ArcGIS ( Geographic information System) , was applied to predict the potential geographic distribution of L.
migratoria itbetensis in China. Bioclimatic dominant factors and the appropriate ranges of their values were also investigated.
The results showed that training data AUC were 0.996 and 0.993 in the two simulations, which indicated a better forecast.
The highly suitable area for L. migratoria tibetensis was Ganzi in Sichuan Province, and Changdu, Linzhi, Shanan, and
Lasa of the Tibet Autonomous Region, whereas the moderately suitable area was in the west of Sichuan, east of Xizang, and

north of Yunnan. The important environmental factors affecting the distribution of L. migratoria tibetensis were altitude,
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average precipitation in August, average precipitation in January, isothermality, average mean temperature in January,

average mean temperature in December, and average mean temperature in February.

Key Words: Locusta migratoria tibetensis ; MaxEnt ;suitable analysis; environmental factors

S LA I8 12000 A5, BREGHCIN AN KNI A 434 . KIE (Locutsa migratoria 1.) &1 58 R P AY
EEE R EHA 1 AF 10 DR, H Va5 RIS ( Locusta migratoria tibetensis Chen) i 9k = )5 A5 A H A4 A
VAR SRR AR SR A ARV DU AR X R LLE R O S R RO Y skl
PR ML T e 5 22 U W R T 1) 22 Ak FE R OB TE L, 20 128 90 ARAR LA, VG e KAl 7 D J1 [ H 44
PHORIBRT I DY B =2 | B0 | Bl EEL R 7 10 T RS 45 il 5 DR TR %, JE LA 2003—2006 4F 2% HUAZH R D 7 5,
IR AT VL e VL LA B D VAR B LK) 5 b | 5L K18 2 %o >4 A Aol A 2 7 i IO IR
SEELGE LTI,

TR B0 o3 A 3 A A 252 ) TR B 9 0, W) A A3 A A Y (species distribution models, SDM ) i i A& Ji&
FEICA I RIS A P — T ISBERARYE Y Fh O A« AR 2R BN B5H | 285 6 H g 11
PR R A A BSTH SR R E H AR X ) o A W3R Rl R 5570 5 S W0 0 A 2[RI G &, 4K
Py o3 A O BRI PR S AR B w25 . BT, 0 o0 A AU 1 i S5 SR A - Ty R e 43 A7 DX WA 3 A
AR WG K2 SR A v TR A P B g A O, R R T A RRCR N HRTE A
B AP A B | B R A MaxEnt ( maximum entropy model ) AP B 05 F HAMAE Y hn 2 iz 8k 2
A IS AT ) AR G2 T4 AR R T T R A /DA R SR A B T2 AT E AN
Z2 i H 3 AR AR AL SR AN A AR BB B ( Candidatus Liberibacter asiaticus) | W Zx 54 96 & ( Xylella
Jastidiosa) MG ﬂ‘ﬂ(l)iaphorina citri Kuwayama ) FFEK G ( Lissorhopirus oryzophilus Kuschel ) %[14'2” ,Efﬁjﬂ
455 SRS BR o AT V& e

IR PG C R AT 5T S B AR h fE AR W R e IR BRI a0 B VbR 2 AL R A0F 45 D Y 36 A & B
HAEZS AL (A A FEE . ABEFR T MaxEnt B8 BF58 PO QIS 3 A1 5 PR 5 AR B Z [ Y ER &R, #7558
M A3 A 1 32 S PR, A P R v ] RV TE A X, B R A T E G B B A i S it S
TSR

1 #MRERFE

L1 VU0 QR A o A b 2R

MaxEnt # RIS T W) 53 A5 s A ERSE RO | o3 A0 a0 oy “ AR e s 2R 26 AR B, PO R Y 43
AT EEE DR T TG (1) S B 42, DU 58 N A8 SR A 1 22 0 St 5 G830 A TR A o 32 00 T P 0 e v
DX AP NORABAT 3TN | T PG ity e sl e BIC R “FAAE” , GPS IC SR A4 BE , (2) iy A 58
g RIS A R R A A < E PR 5 A W R 2 Hut ( CABIL, hitp - //www. cabi.org/ ) 7 BUE i |« 2 BRY)Fh
ZHERE(S B2 (GBIF  hitp : //www.ghif.org/ ) ™ H [ P4 R L X 3040 96 IR AR 122 (http - // www.swanimal.csdb.cn) |
PEEPRA BHIRIL -5 (hitp : //mnh.scu.edu.en/) o (3) K 2 N AN A T & 3R 00 V5 5K 2 AH 5 1 391 Fe S,
AL B . SR G2 X 53 A7 92 ST ARAT B8 43 A i A T | 0t 22 , R 53 225 1) DI 1 A8 s 1 o 400 5 40 1) 52
W, TR AR R A3 (8] 0 HER M 2.5 arc-minutes (2 4.5 km?) |, UK B 2% 12420 1.5 km, 245015 S 2 8] FEES /)
T3 km B, BRI A — 5 JL3RAG 5010 45 47 4,380 Google earth B E T3 i A 45, S B MaxEnt
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BATAE A B A ERAAEMAS SIS R AreGTS FAF 3R BUF 78 X (Va9 U1 L =/ L SN A3 ) 19 4~
YIS Mo R (B s i AR 2 S, T T Wi B 5 K A R A R T PR AR AR AE ) A SRR K L H S
5 e MR S SRR bR B . 73 ANE BRI T R AR A B I 7 (R 1) BB iy 25 (8] 43 9F 2.5
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Table 1 Climatic variables used for predicting potential geographic distribution of Locusta migratoria tibetensis

AR S diid Li¥ina PR X

Variables and description Unit Significande of variables
Biol =4EF-4 i Annual Mean Temperature C RS-V S LA S5 W
Bio2 =¥ H #:2% Mean Diurnal Range( Mean of monthly ( max temp-min temp) C S 2R A

Bio3 =215 Isothermality ( BIO2/BIO7) ( * 100) % S T 25 R

Biod = {8 JE Z T ML AR 1fEZ Temperature Seasonality ( standard deviation * 100) C RSP S4730 B R LA S
Bio5 =g H i i Max Temperature of Warmest Month C S A ik ) 5 )
Bio6 =¥ H LI E Min Temperature of Coldest Month C S5 LA i L 4 5 )

Bio7 = 4E A5 fL Y ] Temperature Annual Range ( BIO5-BIO6) C SR 22 R

Bio8 = ft i 2 & V-4 3L ¥ Mean Temperature of Wettest Quarter C SR AR [F] 25

Bio9 = it T2 i 43R Mean Temperature of Driest Quarter C KIS R

Biol0 = #5:% 2 & -2 & Mean Temperature of Warmest Quarter C SR B I BE P 5 )
Bioll =R 2 IR E Mean Temperature of Coldest Quarter C BRI B P9 5 e
Biol2=4E#¢ /K& Annual Precipitation mm 52 B B T o B 2 M A A
Biol3 =% A [/K & Precipitation of Wettest Month mm WA K A3 2

Biol4 =151 H 7K it Precipitation of Driest Month mm TR WA K A3 S

Biol5 = [ /K i 75 53 224X Precipitation Seasonality ( Coefficientrof Variation) % 52 B B T e B 2 M A A
Biol6 = % i 25 i 4 /K ft Precipitation of Weltest Quarter mm S WA S K A A

Biol7 =% T-Z2 i F4/K i Precipitation of Driest/Quarter mm WA Ak 43 4

Biol8 =5 5% Z= Ji [# /K it Precipitation of Warmest Quarter mm S WOK R [ A

Biol9 =% ZE &K it Precipitation.of Coldest Quarter mm SR AR [F] 25
Ale=VE4R 5 Altitude m S TR 25

Tmin = P AR Minimum temperature C SBT3 BE 7 5 )
Tmax = V4% 25 5 Z Maximum temperature C S ST A I 4 5 T
Tmean = H F-3iff & Mean temperature C ST Y573 B (145 i)
Prec= 7 P34 R i & Precipitation mm ) S B SR =iu A

1.2.2 50 PG 960GV 7 53 A1 DG SR PR A8 6 19 7 12k

SEM YRR 3 AR PR EE K - 2R 24 A R - I A A A SO T worldelim £ 41
1) 24 IS AR ARETY | P AA B AR A B P B MaxEnt 144 P Y T 1% (jackknife test) K 56 4 Ul
FE BRI AR B XA TR0 A SRR /IS, DI ER X MaxEnt A58 TN 25 5 5T kB N PR B AR R | X Sk A R YOG
PR A 71T Spearman AHICMT , 4 e RS0 A0HE 182, 7 Ml ol A OO A Y R RIS O
XA, B TR PR

TIYNERE B AF H MaxEnt 204 , Spearman #8520 #71 8 F Spss 43 Mr 844,
1.3 MaxEnt BAYAERAE 5 45 RPN

MaxEnt 5B - 6 T fe RO B8 Y MaxEnt A5 {4 4 TR0 P 88 7 e 6] ) A DX A, 128K
AT #E MaxEnt 3 U1 (http ://www. cs. princeton. edu/ ~ schapire/maxent/) |- 4 2% 3k By , 24T B R AR
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3.3.3khf,

MaxEnt B8 B HT 4 38 1.1 vh 47 S PE 80 RS O8O A 1.2 mh i BREE PR E5080 o5 i 20 4 b Bl
DL 75% PR AT AR VIR (training data) GES7 BN RY , 0 4% 25% () DU BL €A 53 A s A DA
IREE (test data) BHEAHY | EFE TT VI (jackknife test) 2 4% A8 AR | PE B AN PRI AL e 7 h 2%, HiAR S8
P PR AR 1 BRE

AT K 32308 T AR T Z8 ( Receiver Operating Characteristic Curve, ROC 1£8) F i £UH , Bl AUC
& (Area Under Curve, AUC) RHIFERIEMAEAIBILIZE B ROC M2k, NFR MR PEIh 2, iZ th Ze AR =2 21
AN 532605 2, 23l LR B 38 (1 - 5 558 R BHPE 8 (1 -35t i 230 ) Dy B 2 Al b 22 1 T ol , T 60T T AR
{ELED AUC {8, JBUEREFE [ 0,1 ], AUC {EL BT 1 36 B PR A48 B 5 43 A7 A5 Y 22 ] A DG P bk A 3 00 235 SRk 2
B ROC 128 TR Spss SMBTARPESERE, AR BFICT MaxEnt BT AT £ 5042 1 ROC 26, I i b 19
AUC 18, BARTFMARIE S L 2,

£2 AUC HMMIRER
Table 2 The evaluation criterion of AUC

AUC HUEEH PRI AUC BUHESEE W bR

Range of AUC values Evaluation criterion Range of AUC values Evaluation criterion
0.5<AUC<0.6 P 0.8<AUC<0:9 It
0.6<AUC<0.7 L 0.9< AUC<1.0 lie<8
0.7<AUC<0.8 — i

AUC:ROC Fﬁ{?ﬁ?ﬁfﬂ{ﬁ, Bl Area Under Curve

1.4 PUJER QIS A 953 IX

MaxEnt #5834 H 25 5 Sy 74 % 7 T 55430 6 PN A ZE A58, $ids o ASC I A =X, 1 25 1 AreGIS 1Y
ArcToolbox P L4 T H Bz 8% A Raster 4% 20 (245 R 0] 7 ArcGIS W g R, 1 e 8 <« $E B0 #r 7
THREAS 332 B e vp [ A TR AEHE SR A0 A TR 78 MiaxEnt B H 25 SR TE 0—1 2 J8), (EBET 1 R
YIFPRET BEAF 72, 2% TPCC 45" 36 T VR4S v] 8 E 09 3 43 J7 vk, 45 & VU e K s i) S B 1 od, 1
“Reclassify” DIfig , 25353 A (6 S0 SARRL A1 3G ], Il AN [R) B 38, R Al « AEZEAE % <0.05 A
A 1X50.05 < FFTEME R <0.33 SAMRIEAEIX ;0.33 < AR <0.66 i il 2F X A AE R =0.66 S Eib A X,

2 HIR&ER

2.1 FEFIREEH 0 2k R AR ARG 45
2.1.1 520 PYE RS 5 A 3 T A BE AR R

MaxEnt #5250 700 =75 o i (et FH A0 R 25 180 43 A o5 S50008 AN 3R 85 28 T B | O F A 2 B PR B AR 1 4 b vk e
G AT TR A TG, DR L T B BRX MaxEnt ABE R TR0 45 e 5Tk /N IR BE AR B 05 16 4 31 BTk K 4 O
BRI R L) AR S R A A 7k A MaxEnt ZCPEAS B R AR A RS H | B T4 vk ) G S Y B
PE A RN I A e X A 45 SR (18 S i A R S o 5 i A/ N ) A | B AR A X AR AR A 4] T kR AR
AN AR ARBFST T RS MaxEnt (132 845 5 | AN [R) PR A8 06 PR RIS VAR 20 A 1) AR BTk R
DL 3, VR e Ay IR o PG 4 A %) B AR o, AR STER R GA R T 52% , Hak L8 H R 1 A
SRR R SRR 1 A IR 12 AR AN 2 7 43124 T X VU K A oA 1) BT R
42.6%.

AT ] Spearman FH5¢ R BRI 7 IR IR - 22 1] AR Sk | LT B e 4 1 o 455 78 A 3o R A 28
AR B SE  PRBEIR T 22 JR] AR O¢ R B4 RHE R T 0.819)  IMISA S P AR O AR G ME, Hi3E 4 TR
BT BRI TP Z A R B AR T 0.8, RIBLATF T #E 2 ik 7 FhIRE AR S /E hy 5 h P K s 43
I 32T i, 7R LA b VG R A v [ 9 43 0 B KA TR A AL 45 SR kG BE TR, LAARAS
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Table 3 The accumulated contribution of each environmental variable to the potential distribution of Locusta migratoria tibetensis defined

by MaxEnt
PR i TUHR 4% EATITIN R
Environmental variables Percent contribution/% Accumulated percent contribution/%
TE4R (Altitude, Alt) 52 52
8 H U F-H4 Wi ( Average precipitation in August, Prec8) 17.3 69.3
1 A3 F- T 5t ( Average precipitation in January, Precl) 5.9 74.2
SR (Tsothermality, Bio3) 13 87.2
1 A0 FYJ3E ¥ ( Average mean temperature in January, Tmeanl) 3.4 90.6
12 A ¥4 ( Average mean temperature in December, Tmean12) 2.5 93.1
2 AR BE ( Average mean temperature in February, Tmean2) 1.5 94.6

L INER ) SV I INE R ]

F 4 INEREFZER Spearman tHX RE

Table 4 Pair-wise Spearman’s correlation coefficients of environmental variables

WK Alt Bio3 Precl Prec8 Tmean1 Tmean2
Bio3 0.215"
Precl 0.134* 0.431"
Prec8 0.15* 0.612" 0.36"
Tmeanl 0.017 0.196 * 0.115" 0.155*
Tmean2 0.072" 0.262 " 0.142 " 0.192* 0.287 "
Tmean12 0.049 0.28" 0.158 " 0.196 * 0.323* 0.023

Alt; ¥ $% , Altitude ; Bio3: e Mk , Isothermality ; Precl ; 1 H 5 Y R Average precipitation in January; Prec8: 8 A0y , Average

precipitation in August; Tmeanl; 1 J 4y ¥ &, Average mean temperature in January; Tmean2;2 H {3 -3 i £
February ; Tmean12 ;12 H ARS8 e , Average mean temperdture in December; * FIRTE a=0.05 /KF B EH L

2.1.2 ROC MZRFN AUC XA 700 v iy 1k A6 36

1 2 MaxEnt BB HHOROC HZ IR, B v BT A R 45

Averdge mean temperature in

I 7R B R T S IR A R A Y P K

WL v ] 4 b B4 AR A TR Y AUC B3 51120 0.996 F10.993 4R HE 1 19 AUC [ETEMNFRifESR , A UM s 70 1Y
TR VA P B A 4 bt D B okl 8 SR ] FH A A P G A3 A XK

REE (118 R)

Sensitive (1-omission rate)

1.0

0.8

0.6

0.4

0.2

1.0

[

0.8

0.6

0.4

o YIZEIE (AUC=0996) 0.2 AUCEHE (AUC = 0.996)
= JHREARE (AUC = 0.995) = bRk ]
= FEALTI (AUC = 0.5) »  BEALTEN

012 0..4 0.I6 0.18 1.10 0 0.2 0.4 0.6 0.8 1.0

1-RE 53 NG i A7)

1-Specificity (fractional predicted area)

1 ERERMRE AUCE
Fig.1 AUC value of test on applicability of the MaxEnt model
A RFIET IR BB A ROC 2k, B fURKE: T £ S HEL e ROC Lk
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22 VG CAEAE T E 1 B A 1 T

AR 7 A~ 32 PR EE R 5 7 R 1 3 A B A
SRR BRI BESR SRE A g X i ¥ A T
EAE KRB K 4 MEGARERISY AR e |
e v 5 2 KR (T 2) . TGS SR i PR
HELPE M4 1% A F TR T (1935 7 X 96 Bl Ol 88.79°—
113.57°E,21.52°—38.33°N, HEn@EA X E2A0FY 260 - -
JURIPEREFIA X, 4501 (R PO, PO B . . | o s0km G e, S

M A0 ALFTHLDC RV, o K 3 3 X T e e R
A , B AR BB, b P gy Bl

o B O @AKo GEAK gk S
TSR | 2 P LR AR

ﬁﬁ%ﬂ%‘i"{tﬁig‘é\ﬁﬁi{j{] 170.55%10* kmz, ‘Jj B2 EHF MaxEnt REF A R CEEREMNIEE 5 HTE
':F'El iﬁ*ﬂ E/‘J 17.77% EEP A'%— EF‘ ’fEE :@ A X AR Fig. 2  Potential suitable -distribution -of Locusta migratoria
ﬁ%u% 2751 x 104 ka 63.04 % 104 km2 %ﬂ 85 01 x 104 tibetensis in China based on MaxEnt-model
km? 7353 o B A= X TR 13.29% .36.96% Fil 49.84% . U 1| F PG 25 16 A= DX AR, 4391 28 10.19x10°
km*#1 11.05x10* km*( £ 5) .
2.3 VORI PO A S PR AR B ] Y O R
231 JIUREKER S » B w OULER O AR

TIYIS R S 5 T WA [ 5R B 25 RS T 43 1

% Alt
FEITTRIN, BT A SR (OB R BRI 5 e
B A A R B A A, R e B S
(UM R AN, BT T AR £ Tmean2
WAL ST PR A TREK s * R A LA BN 2 | .

1.0 1.5 2.0 2.5 3.0 3.5 4.0
B RE IR IR 2 , i B AR B HA B 2 MR E s 56154 Regularized training gain

XTIF O EE . K] 3 S MaxEnt 114 F 7 1)
TIYRESYHE A4 BREG I RO P € oo s . O TORSENERORDBOEE kit
Vel p el T UL AL 2 S K B 43 1 10 3 Fig.3 Importance of environmental variables to Locusta
It A I 25 25T 2.5 85 IR ME (Bio3) 23
EE MRS I A 1.5, 940 5 Fh = S AR R R EEHET A 2 H - FEE (Tmean2) > 1
AP (Timean) >12 7 43-F-BJE (Tmean12) >1 H 43V 2/ it (Precl ) >8 F 43~V & ( Prec8) , X
5 FhIREEAE BERIIZRAS i 1.0,
2.3.2  EREEASER X MaxEnt B FI 5 0

& 4 2 MaxEnt A5 78 22 ] (1) 3 IR 5 AR 5 5 40 A AR 22 18] 14 B4t il 4%, 7% I n] B WRAS [) (859 T 20 5 725 i
AELE IR . SR 1.4 T sy gk AR SO 0.33 S IR 433 4 VU R RIS A3 A A AR B (3 L, A5 R
7., VEEHR 114038 ‘B 70 B 2870—5188 m, B i i 4 3941 m, M3k 2870—3941 m I}, 437 R 25 bifi 1 4 FH 25 1y 44
n,3941—5188 m B, B4R T AR, ST Il BB R 38.5—47.2, il il 42.9, 7€ 38.5—42.9, i %%
T LT A MR R FE 42.9—47.2 B B S TR THE 0 A MR RAK . 1,212 A FERE A 8 A3
T 540 A0 ME S 22 [) (%) S At i 26 B AR AR 34 Lok 2 RS 2, R A AR AR B R BB AP e 22 57, B
PRI 6, FE3E FLYEE P, 45 32 P IREEAR 18 (10 A8 f0 X6 PG ek Wt (%) 7 76 ME SR 240 — 52 19 B ), i (P 7 58 RS
Pl 22 A X6 12 HR 43 A i) A AR S5 2R ST/ )N

migratoria tibetensis by jackknife analysis
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Table 5 Predicted areas for Locusta migratoria tibetensis under current climatic condition
A A X i A= X HhiG A X G A X
No suitable area Lowly suitable area Moderately suitable area Highly suitable area
v Ly ) RNvEe) v
Ay W AL B/ - R 3/ - LBl N— R i)/
ol P gy TRV gy, RV g, WRIERV% gy, WD
rovince P Account for P Account for PR Account for 4 Account for
x10" km . x10" km . x10% km . x10% km .
. the proportion of . the proportion of . the proportion of . the proportion of
Predicted area Predicted area Predicted area Predicted area
the area of the the area of the the area of the the area.of the
province province province province
Pl 6.15 13.51 11.03 24.23 18.14 39.86 10.19 22.40
i 30.92 31.45 25.12 25.55 31.22 31.76 11.05 11.24
=M 5.33 15.57 19.41 56.73 8.22 24.03 1.26 3.67
Bt 9.78 61.35 5.50 34.51 0.66 4.14 0.00 0.00
i 42.58 59.70 23.94 33.57 4.80 6.73 0.01 0.01
10 Alt
0.5
0 !
=74 6022
1.0 — Bio3 1.0 — Precl 1.0 - Prec8
0.5 0.5 0.5 |
0 01 (= -
93 0 756 0 1095
Tmeanl Tmean12 Tmean2
1.0 | 1.0 - 1.0 |~
0.5 0.5 0.5 -
0 (= . 0 ; :
=508 330 =490 329 =470 323

BEl4 MaxEnt #ERBH YT ZIFETENRGHLE

Fig.4 Response of curves of environmental variables in MaxEnt models

x6 AR CEEBESHMEMMEEEEEEER

Table 6/ The suitable range of dominant environmental variables affecting the potential distribution of Locusta migratoria tibetensis

EZ8: R SNER(ENE S5 STy
Environmental variables Suitable range Optimum value
K Altitude 2870—5188 3941

45 I M Tsothermality 38.5—47.2 42.9

1 AUy F-A4 R Average precipitation in January 0—9.35 3.56

8 A3 F-H4 M & Average precipitation in August 79.7—296 98.2

1 AR Average mean temperature in January -13.3—6.73 -3.1

12 A6y P43 Average mean temperature in December -12.12—7.13 -2.13

2 A Average mean temperature in February -11.18—8.78 -1.51
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3 e

WFFTRITS | BRI AR o () R % 2 X A S AN A 700 (30 FOUI 45 L s J— 2 52, 07 ] Ml A5 760 33030 47 o
Ho B AR FOAR 25T, R FH A IS5 22 (http < //www.worldelim.org ) B9 Bioclim £ 4 H 4 19 A~ ¥ A i
RIFVE R 4ok A AR i 19 S FRBEAR B2 L BE R 2 Ry SRt 4cdle | AR AS ) 75 SRS A= i ke
I AR B 2 (A A AN T SR ) [ R O S 22 T 2 Pk o AR A Il A7) B gl L IR 52, K S 1 A O A AR
PERRU TR 5 A 25 5L ATUARAG B e TN 25 2R, AE B Bt rpr | Ak G 1 3R [R]85, 10 1 e X IR A A 7
HASC MR B0, AT rf , S5 IR 2 4520 i | A4S DR X 0 ol A %) 2 TR R DA DA 2 ) S
PE, BN T TTBRR AN PRI A 1 IR0 0 6 (1) A8 B 04T T ARSI, 3845 T 7 P 32 3 25 45 X A5
RUHEATE A, /D T U4 B, ST A M, 38 i 1 5 SR A R

FI AT XS BE PR B )32 B9 7 35 ROC T £632: (BI AUC 36) P i F AUG A 3202 7 1 {8 14 52
M), AR AT A (3 P T P A RE IO &5 3%, DRtk 2 TA O A 25 A8 R AR D 4400 38 ) o A D ¢ 5
AUC FYBUEE I 0.5—1 (HBEE T 1 AR BEB sy ASAF SR v 2 T 32 e PR 8 1t RS H0L R Il 2R 4R AUC
SEREIME A 0.993 (AEHH2IL 1) , TINS5 ALK B« WA /KT, 156 B A TR0 Tl g b 2 401 5 WG s L S B 43 A
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