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FEE . 433l ( Potaninia mongolica Maxim. ) NI E VAL 2 LT 2K F iy, BA mE A SER, a2 4
- B A A AR T 2R R A v [ 0 P B0 A DX R TE R M 2, 5 o 4 0 ) A 47 ) R P e B e S Rt — i A )
2K, FETARRIAE TP E W 73 AR S 8 AR AR i I MaxEnt BT AT AveGIS 0 TR A U B] 7K 391 A U
VKA AR R R R A AE P [ Ve A s R AR AR A £5 G 3 TR W 4 i 43 A 1) R IR EE R BOHGE B O R A2 E T
YERHIE (ROC) 2 T AR (AUC) PPAS BRI R IR 2, 25 R 3R B . (1) MaxEnt BRI TR 5 B2 #K 5 , 32 1% TAERAE (ROC) i
LRI (AUC) {E 0.988, T b 7~ A4 il 22 4315 A2 P 5 oty A v 3 b DX ( B r 3t b X ) 77 B ZR AL AN PG AL HoR v 4R
5k H S AN P R A B e A A X, VT M P40 ) T A X TR 51.94x 10% km® 5 ( 2) 5 1) 407 il Vs 7 b BHL - A ) B2 34
Bl FAR R B (BT H BN i AR YR I BB H MV i R 2R P R R i ) IR (B H i) 5 (3) AARIR )
VI B AR VR B VKA, 43 AN ] 25 05 A A DX R KR B 44/ 5 AR R B v A 380 24X, 200 AS ) 45 v A 3 A DX T RRA g i, {HL
MR BN AWR B DK TR s A AR ARG = T, SRV 7 A= X T BB A ok 2070 47 e A0 3 B % 4% (RCP8.S ) o A /b
Ah, HA =4S 55 (2050 4F RCP4.5,2050 4F RCP8.S i1 2070 4F RCP4.5) #4388 i, H 53 A= XA H i A X i AR 4 20 {1
A DX T AR R R 3 I, ELZR il 5345 O 17 P R iR RS B i
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Abstract: Potaninia mongolica Maxim. is a relict and endangered desert plant in arid and semi-arid areas of Northwest
China, which plays an important ecological role. Predicting the potential geographical distribution areas and migration routes
of Potaninia in China under climate change scenarios in the past, contemporary and future will provide a certain scientific

basis for the protection and utilization of Potaninia and the reasonable establishment of populations. This study was based on
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73 effective distribution sites and 8 environmental factor variables of P. mongolica in China, The MaxEnt model and ArcGIS
software were used to simulate the potential distribution of P. mongolica in the Last Interglacial, the Last Glacial Maximum,
the current and the future. Comprehensive analysis of the main environmental factors affecting the distribution of
P. mongolica and its suitablerange, and the response curve was used to determine the suitable range of environmental factor
variables. The accuracy of model was tested and evaluated by area under the curve ( AUC) of the test subject working
characteristic (ROC) .The results showed that (1) the prediction accuracy of the Maxent model is extremely high, area
under the curve ( AUC) of the test subject working characteristic ( ROC) is 0.988. The prediction shows that current
P. mongolica is mainly located in the central and western regions of Inner Mongolia ( Alashan Region) , northeastern and
northwestern Ningxia, Central and eastern Gansu, a small number of narrow and long distributions in Central and western
Xinjiang. The total suitable area of the potentially geographical distribution of P. mongolica is about 51.94x10* km*. (2)
The main environmental factor variables affecting the potential geographical distribution of P. mongolica are precipitation
(‘the driest monthly precipitation ,annual average precipitation .the wettest monthly precipitation and coldest quarter average
precipitation) and temperature (hottest monthly highest temperature). (3) From the Last Interglacial to the Last Glacial
Maximum, the suitable area of potentially geographical distribution of P. mongolica was greatly reduced; From the Last
Glacial Maximum to the current,the suitable area of potentially geographical distribution of P. mongolica was increased, but
did not recovered ; Under the four future climate scenarios, the suitable area of potentially geographical distribution of P.
mongolica increase under the condition of RCP4.5 and RCP8.5 in 2050 and RCP4.5 in 2070, which was reduced slightly
under the condition of RCP8.5 in 2070. But the most and moderately suitable areas decreased, while the lowly suitable

areas increased significantly. Furthermore, the distribution center of P. mongolica tended to migrate to the southwest.

Key Words: Potaninia mongolica; climate change; MaxEnt model; geographical distribution
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B (ecological niche models, ENMs ) A2 LAAE 254 BRE R FT LA, A B 43 A 0F 52 X0 42 100 2 0
G B AR D PR BRI | DT A T30 00 4 P A6 AS [) DR 7 1) S B e A ROV HE A0 A6 Y B R FH 9 A 25460
WERIA . 4 W) S 5 53 BT 2R 55 ( bioclimate analysis and prediction system, BIOCLIM ) '®' Az Z5 437 [H -7 43 By A5 184
(ecological niche factor analysis, ENFA )" 3% T 8L £ (1) 38 £& 57 3% B 7 ( genetic algorithm for rule-set
production, GARP) 0T F B R AR ( maximum entropy modeling, MaxEnt) Ll Hoh MaxEnt BRI S HAl
BEAURALL , 38 B M i, 38 B RV, e/ (7 8050 A a5 T AR T ARSI L s s B b B
AUERTAN BRI S g AT AR TT AR 2 G2 T I R KR 3 B A X AR
TV IR RIE A X T R X R A TSR

2§ ( Potaninia mongolica Maxim. ) "N 4%l J& ( Potaninia ) 35 1% F+ ( Rosaceae ) B 5% 5245 /NE A, 434 F 2 M
HRS P R 22 T b et e /NI, SR A 20 ot b P s, S e I O R e A R
el LR ) , T R 7 B A IE S R B 1 2 A o T A L By 2 A R TS P
WA AR 22 LABF A ol 12 PRSI IX. AR AN R P A R SR L — Rl R A R
T SRR F B, O BT AR (RS A E > B AT SC T 4R A BT 9T 1 A v e A HE ASR
PP IR R E T TR B R AR 8L ZREEDY AR FR IR A X 1K 43 i
MESE Y e AR I SE 2 LU B S5 A N R R T Y L AR B B O N T, 4
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RG0S, ol 22 oA Y T B RS /N SR B, A TG R4 el Y L B R AN 43 T
A SRR 2 YA S8 A T TR I AR XTI Y BI85/, R, AR ST T 19 PRI f
F, FIH MaxEnt #8255 ArcGIS ,SPSS 25 54 T 4 3 76 A YK [8] K 3] ( Last Interglacial ) A& W8 vk ( Last
Glacial Maximum) 2448 ( Current) FIZR A (2050 4F 2070 4F ) HANAS [ SAETE S T AT TE & A X SOE R g 2k
GBS TR [ 200 3 A 1) 32 5 PR TR SRy TR S VB bl 4 O AP R R 4 R A S R R AR A —E ny Rl A
S/

1 HERBESHMRTE

1.1 Wl A g ek s

4 T F (0 b B A B R A T S 3R B D& SRR R A B AR AR LR (CVH, hittp -/ www.
evh.org.cn) , I B2 B S0 i [ ot 0S8 () 500 o5 R AT 7 2 , A ok 1 42 19 B3 4 5 B ARG I 1) 051, A5 31) 85 4% 4y
AERR AR S, 4 85 S0 M BidiE 23 A ENMTools 2 IF-45 G 2.5 SAMHE BE (5 kmx5 km) [ 335 2040 7 146
I3 ATEH B AARG T UR BE — AN  BRAERAE T3 AN RO EBEE (K 1) L 1E excel TRAE N csv MR
%W,
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Fig.1 The distribution points of P. mongolica

1.2 PR AR A

b BRECHEAE B LAl b BRAE B R S0 (http ://nfgis.nsdi.gov.en/) H1 R 2% 1:400 J7 4 v 47 BCX K 2R & EAE
R E RS AR R (http ./ www. worldelim. org/ ) T2 A UK ] VK ( Last Interglacial ) | A K BIK
1 (Last Glacial Maximum) 2448 2050 4 2070 4% F AN AL HE 19 A~ 55 MR K 19 21 58 S B0HE (&
1), ZS5[E43 %N 2.5arc-minutes , 5 F {52 WorldClim B35 128 1 98 R ASHF5E o0 (NCAR) IF & 1 4 BRAS A%
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B (CeSM4) 7, Rk 2050 4F 2070 AFAMRAS ML FHALHE ML ALK B B 4% 4.5 (RCP4.5) UL AL B2 #4285
(RCP8.5) Pl a5 SARHE U 5 00 A 80dE . RCPA.S F1 RCP8.5 43 5 o4 A SHe i 28 A Hh 45 55 SR e v
SRR AT LU AR AR A A T R 1 T

F1 KFHRAERABIRELSE

Table 1 Environmental datas were used in the research

ok gy EEITRR e ik gy TR
Code Description Unit Whether to' P Code Description Unit Whether to. e
for modeling for modeling

biol AR H4 0 < T biol1 R BT 1 C =

bio2 SR H R C 7 biol2 AR BT B mm =

bio3 ETRE — b= biol3 i H R mm E

bio4 W AR AL — 7 biol4 T A& mm b

bio3 FAAA 1 e i < b= biol5 R 1 2 — g

bio6 eV A B AL < o biol6 R 7 B Y I T mm 4

bio7 AR TRLEE AR AL < T biol7 o TR B Y R mm i

bio8 SR R G O C i biol8 IR IR 2 BV Y R mm 7

bio9 BT R C i biol9 PR 2 B T mm b

biol0 BeWE TR TR C 2

1.3 Sy AR 558 ik

iz F MaxEnt 5= RURR 4 50 76 AR YR (8] VK3 ( Last Interglacial ) | AR WK% VK ( Last Glacial Maximum) | 244X
2050 42070 4% FAAS R IAE T B W ARG 2R X, 158, FIUA AreGIS 10.4 R AAR 43 3l 53 A sSOE 06 #1194~
WEE 75646 ASC T #8=U5 § A MaxEnt 3.3.3k b BEALZEER 25% 195341 s A (test data) |
Pk 75% 11053 A0 A I EAELE (training data) , ECIE 5 500 ¥k, EEIEAT 10 I, HASE0 & B,
MR TTRRR A 0 1K) 6 NEREEIR T Hk 1 ArcGIS 10.4 B4 h A 2 (R BOSEB KR A% 1K) 13 AN FRES IR 142
BUEFE R 305, R SPSS 23.0 54T Pearson AHSE R B, X FHH5C R AR T 0.80 MM FAEE R 1770 f
B DT R ) — 1 R T 8 M EN TS 5 (R 1),

F ArcGIS 10.4 BT AT RALAL 3R PRI T B SR W7 s 0k 001 7 5 40 2R 4 B 4 1) A X400 4 Dy DU A4 46
G AR IX (0.4—1) HSEAEX (0.2—0.4) AR5 2R X (0.05—0.2) Aif 2R X (0—0.05) DU 4645 | 324 1
AN T] s 3 20 0 7 A VR A A XA T e Y

FH ArcGIS 10.4 T SDM T HAH 434 2 A [ isf S35 v (] 0 V8 7 b 3L 3 A1 A8 Ak S R AR B v 1 28 4k
15 AR B 2 A RS ke e DR R, R 1 A [ el 30 4 o) 104 3 ‘A B AR A 1) 57 K T 1
25l s SRR AS [R) A o IS B X AT R sk
1.4 MaxEnt FRDKS A6 56

MaxEnt F8 R FH 321808 TAVERAIE 2K (receive operating characteristic curve , ROC ) Z3 ik E 4 AR RURS FE K
5, ROC Mg 5 AL bRl A AN AUC {8, AUC (B R HI W il 45 R ) iRl ME . AUC (8 VS 0—
1, BEERAS 10 A T 85 SR e PR, 38, AUC fH.<0.6, DA TR 45 SR 20 K05 0.6< AUC fH<0.7,IA R T
M 2E R4 2% ,0.7<AUC {H <0.8, AN TN 25— ;0.8 <AUC 15 <0.9, TA Ny T 25 A5 1 0.9<AUC {H <1.00
PR T 25 SRR v

2 HREHS

2.1 MaxEnt FERUKS 616
I MaxEnt 3.3.3k FA4XF 480 241 73 A0 A i 1 8 A PREEAR B rp [ 1 9 708 A X EAT AL, 10 1k
AV AUC 5 0.988 (& 2) , Hifth B 3R AUC {EBII7E 0.9 LA _F, F2 B MaxEnt A5 75 50 25 FARAE i
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2.2 SEMA A B A 1 A R

FIH MaxEnt AR5 50 B8 B U 4343 A A X v r
TR S SPSS 23.0 4T Pearson FIIEHGH , 25 S 3 W 08
SR 2 0 b R0 0 SRR A . i T BT R

z
(biol4) AEHIREMTHE (biol2) et ] MR iR (bioS) . § ¢
HEIRAE (bio3) B B THIMERT b (biol9) JIRAKE 2

=)

™

FRI i (biol3) | B iR 75 7243 (biol0) (HR% 71

I (bioll) , Bt 5Tl R 5 97.4% , Hrp STlR i K1) 02 “FAEAUC = 0.988)

W P bRz

T IR (biol4) | BTN 47.9% ; b J1 1 5 ™ P
- . Vs b o o - = A 0
FilE (bioS) IR 22, TTRK R g 24.8% ; 55 = o7 (1 4F 4 [ 0 02 04 06 08 10

FifE (biol2) , TTRRFEN 21.6% (K1 3) KA Specificity

Maxent #5751 T 148 FH T W7 32 0 Fh o3 A 19 32
AR N JTURER IR s R SR ( 4) 1IERL
U253 5 o o KU AT Y B R 4t (biol2) | fe i H B
FiHE (biol3) IR RV HIRER & (biol9) , B SR M (bio3 ) TERLAL I 2RI 25 e )N, R WX A5G I 1 X 4
AT %) 1 3L 53 A7 T P B N, £ A AT R B S i) 2 ) b B A 1 R A BE R R R OK (R T H RN
i AR RE N S T R R R R L) | R (AT RS TR o

B2 MaxEnt #E {5 ROC 81
Fig.2 ROC of the Maxent model
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Fig.3 Response curves of important climate factors
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AR 405 205 300 10035 A S R 4, 24 40 0y v A X B H B 3 (biol14) fd 75 B2 0.1—0.5mm , Fe it H
1) 5t 2 T ( bioS ) Fodh Y Bl 2 28—31°C , AE Y[ R 1 ( bio12) %3 70 [l J& 80—183mm , £ 1% J [ i & ( biol3) fix
T 7 Fl & 20—60mm , FedR 2 S IRE I & (bio19) 2 0.5—3.5mm,,

W #AZET BEZET W ENRET
Biol0
Bioll
Biol2
Biol3
Biol4
Biol9

Bio3

1%+ Environmental variable

Bio5
All

10 12 14 16 18 20 22 24 26 28 30 32
B4 RETEFEENTIERR

Fig.4 Jackknife test the importance of environmental variables

2.3 ZRITER AR A X R AR AT
2,31 YHTZR A I A B A3 A X

YR 4 B T A3 A 40 A T B R AR L £ 32.97°—42.12° AR 48 71.78°—123.92° , B3 A fE TR [H N
St AR X, HR A T B NE AR X HRgE R AR KA D AR VI A X A BRI LA
AERG,FE T A U8RI 80 A 8 FRWITE A0 5T A0S 20 % 2 300 7 1 3 53 A X 5 5
PR A TS RIEE R WA, AT 4007 v AT e A X AR 202 51.94x 10 km® | 24 o7 6 £ S AU 5.41% , 5%
AP E NS BRI S Horh e E A X AR 11.58x10%km?® , 24 /5 i AF X R AR Y 22.29% 5 i Ak X i
FRZ R 14.52x10 km? , 24 5 Sl A X TR 27.96% 3 IS A XTI L2 Sk 25.84x 10 km? | 24 i B3 A= DX T A
49.75% , For s AR X B T A S BT B R g SRR 2 i AR L S I R T AL TR
PUACHR, B b i P EA D i oA, HO A sk PR T A D R A (B 5, % 2) .

®2 BUAERBEFENEBEESERER/ (x10'%kn’)

Table 2 Different areas of P. mongolica in different climate scenarios

- o SRS A X %‘lﬁilz Elﬂi_ﬁilz I AR X JEis A IX
Time Seenatio Total High Middle Low Not
suitablility suitablility suitablility suitablility suitablility
AW PKEH Lig 203.71 54.38 55.57 93.75 756.29
RUEEVKIY Lgm 4.71 0.00 0.00 4.71 955.29
A Current 51.94 11.58 14.52 25.84 908.06
2050 4F- RCP4.5 56.31 9.75 11.05 35.51 903.69
RCP8.5 56.84 6.84 11.95 38.05 903.16
2070 4F- RCP4.5 57.04 9.35 12.17 35.52 902.96
RCP8.5 51.88 3.94 12.50 35.45 908.12

2.3.2  A[EAMENE ST gl e v 1 v e A 5 As ik

P i 25 BRI A4S MG 52, 4 0 R A A X R S TR S R AR S 38, - 2 B2 AR AL a3 R IR
[ UK 7F 38 A= X A2 02 203. 71 x 10* km?®, Hodp i o AIGGE A X AL A B 29 R 54,38 x 10% km® |
55.57x10*km* 93.75x10%km* , FAR YK , W5 AE 18 A X i AR R B ek /b, v b AR X R LF o] DL 20
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Fig.5 The current potential geographical distribution of P. mongolica under different climatic scenarios

A, TR L 97.69% . MORVCHEVKINE M8 WS A X IBUWR A F] 51.94x10°km”, S UBAA Aot
BT AR A X R AR 2218 A8 4k (B AE 2070 4F RCP8.5 15t F il A: X AR R 53] 3.94%x10%km?, 5 24440
e, FREIRE N 65.98% (1K 5,2 2)
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AR AT VK 3 A Uk A 288 3 s A 325 A DX TR R R 32 i 4, EL R B w8 Pl Ak X LF- 3t 2k L fIK
T A XM RIY 93.75% 10  km* Jd /D 3] 4.71x 10 km? , Hr i HR 58 T E WU = m AR JLES S e de
BB BT P ARG R AR PR L AR S AR I AR s . AR RS VK B AR gl v L B e R
A= XA BT R e A X B N T 47.23x 10 km® | 3748 X 8k £ B4R TP e NSty T & HOM B g o
fi(E6,%3),

AR I vk J—AR U vk 491 AU 4R

' g
s 0
L

<
> Wi

W oyek R m ol

6 TRSEBERTRANEEEES

Fig.6 Potential distribution change of P. mongolica under different climate scenarios

TEARAUEAG 50T, 40 PV RIS A X FEAR TP e N 520 a7 S ALEE L H R v AR &8 43 434
YA L, 4 Y R 2 XA FRAR R AR | 3 A X A A TN AR A A B R 3 A X 1) S b M X
WK AL e s . 75 RCP4.5 15T, 2050 4F 2070 4 B AR DX ARG A0, (H 55 3 2k DX i AR 0 |, 2050
AR b DX 3 AR N S AR K SRR 227, 7 B R S SRR A M X, 2070 4F 55 2050 AEAR LY, #8431 Sk MY
UMY SR RIS . 78 RCP8.5 15 T, 2050 4F s A DX ARG, {H = 38 A= DX 1 AR 20, 2050 4F Wi 4 T
FRFBAE N 5 R S5 R 2 7, 7 B 5% 10 KT R 43 b X, 2070 4F 5 2050 440 L, 8 A= DX 1) 7Y g 5 [l
gk, i A T AR, EER NS B HON i Skl (6,38 3) .
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®3 KRTRARPEPENEESERNERENL/ (x10'%kn?)

Table 3 Different areas of P. mongolica in different climate scenarios

P[] ML Ham AAE Ul
Time Total Expansion Stabitily Construction
R ANPKIA- AR BB PRI LIG-LGM -19 0.34 4.07 199.34
UK - 448 LGM-current 47.23 47.23 4.56 0.0037
BIFE—2050 4F RCP4.5current—2050 4 RCP4.5 4.37 9.17 44.90 4.80
FLE—2050 4 RCP8.5current—2050 4 RCP8.5 4.90 11.44 43.16 6.54
2050 4 RCP4.5—2070 4 RCP4.5 0.73 2.66 52.16 1.93
2050 4 RCP8.5—2070 4 RCP8.5 -4.96 5.98 43.66 10.94

2.3.3 RRISBEIE ST @ RIAE T E A A e A2 ik

MaxEnt BERIBI R BT, 4 it & CYARBIAR SR 50T, 040 oo B AR L2 e ml AR L 5 a2 4%, 7
PG G 7 3RS, B () PU R 5 1R A%, 4 FE AR VR TB) UK 3 8 o A Hh O 57 1 7 28 U Tl Rl B (37.19°N,
102.76°E) (E 7) . MARKIBIKINEIA UK, m A6y a1 3085 2 7 5 A W 1L T 2 2 (38.88°N, 106.14°E )
UETAEE T A0 PO AL T N 52 TR E AT (40.19°N,104.26°F) | SR YO PKIAR LE , 2341 vhoC s PE b
FrERS , RSN ST, 450 400 O AL T P9 S BT A, SR 1) P R 7 RS, RCP 4.5 1 5%
T,2050 4434 O AL SR 40.08°, ZR 4 103.28°,2070 443 v FAL 4 40.08°, 428 103.11°;RCP 8.5
TR, 2050 AR50 At T A6 45 39.99° K2 102.88°, 2070 4E 404 07 TAb 46 39.16°N, 4 101.24°
(B 7). 5500 L, ARG 50T i o0 A vt 1) Va e AR B2 L XGRS, A7 3R [l kA iy i

W AKX

> RCP4.5-20704¢ LR

RCP4.5-20504

40°N

38°

THREKABRX

36°

100 km
—
1

100° 102° 104° 106°E

7 AESEESTHERSFERONETL
Fig.7 The core distributional shifts of P. mongolica under different climate scenarios
3 g

AR AR A, A P S, VSRR 2 S T R T R X B AR, B —E R
BRI (L, TR & SO —Bh R ARIRDRE, 77 SF A 2 B8, A ST 0 v [l 1) AR B o7 5 22 DY S0 2 22 S i IX
FERAASA I SRR BN, R T BE BRI DX SR B AR O H R0 R AN T

http ; //www.ecologica.cn



4482 A E = 2%

IR RS 450 H R 25 4R B IE 8 A K R B 32 258, AT H 25 B8R IR . i BoA Sk Bk 1L 1
5 50T ARl oA DX BIFSE 6 3K [ 2 ) A R AP RSB AL B v A IO B IS L, AW FIFH MaxEnt
BAYFN ArcGIS B 38 3k 2 00 XS 17 A3 R0 A1 s R 28 i 16 11 R 1 8 A B3 DRI, o000 & ) 7 3 0 S o (1] ok
W] RO 00T RS BN R A XA A KRR T 1], 4SS BN AUC (4 7E 0.9 L)
b, W] MaxEnt BRI T 25 SR ARE e, A0 4 5 A A TR A SR A AR AT

P ERTE B X T H R 0 S e o b IE H  th RS R 2R, FRE S F A
“CHREXERT” AR OO M X F S5 WS AR P AT T AR ok A AR AT VR A Hl B4 A A Y, 8 B S
AP IETF MaxEnt AR NS [R50 = V04T TR A 1 . [ 508 7 b IS A X, 45 3R W Rk 2050 4F
(RCP4.5 RCP8.5) VP4 T AH Y VR AL 4 A R AU TR N (B AE RCPS.5 135t F V4T @ A ) 1) Jc K i 3
A X RURE IS ThRAESE ) I MaxEnt BRI o 25 J oK R 52 i i Bk 1) 2 A 3 1B S 28 [l s e (R A8 4k, 45
LW, S AR S T X AR JE Y (R Bl A 1 0 A X B e e i pk ik, A e fb fifi 1
Wl i b B A Bl A XV R A S R RR B A AR 8 2 B0 T SR U 8 R SR I T A o AT X AR Ak, BT 5T
F PV EEAE ARG 503l A X R B S0, AT 25 SRR B, AR M ST, 49 000 9 V5 A 35 A= DX T
TR 2070 4E RCP8.5 {5 F D E s/ 4h 2050 4F ( RCP4.5 . RCP8.5) 2070 4F RCP4.5 i 5 1 X5 BLIS I it #a
ARV A 3l A X AW, 3 43 e 3 AR X AR AR AR X, JUHUZAE 2070 4F RCP8.S 1 50 B, mid A X
1 2448 11.58% 10 km® Jdi/D 2] 3.94x 10 km? , 33 156 BH A 3 2t 1) T 2 A0 W 8 185 ool 20 0 14 2 A7 SB35 /)
SR e 2 MR B 2o R ), 25 PRI AR 32 B RE A & AR R B AR Ak, K v R B 1 R & AR 5 R 1 A AR f
8 I HGE A X AUk R | R A nT RERE M 2R (0 AR A7 L R T AR AN AR Ak, 408 T 1 v A XK R
AN AR B B ARG BB R R A AT A T I R B T K A 11 RS R S R X 4 o B
BRI 7, AR AR ARb ™ALLY e 3 A DO T2 AR AP e S B2 X 4 30 R A0 A A DX A T J AR
Xof SR 2 T % 18 PP AT B 3 A DX ) A B X ki e k2 s D I

BT, REECEFH NN TEARRS ARG ST, G S ERIR B T 5, W Fhors S22 80 1] o 45 15 10 1 g B b
XIERE AR | ZeHn2r %0 X R ERAR LY 5 T W 5 20 A2 M3k 43 A A8 Ak AT T % B R K e O 4 A
W BRI ) SRR A, sRAESE N FI ] MaxEnt A5 R R SR AR ALY 5 R A st A R A 1 o [ A v
FE BRI AT A3 M FE A ROAD A vl B A 358 v O 18] WG b e DX 8 46 B M X 5 8% . AR S o, 4 A9 40 A TP B
U AR R ) VY P ) VR DX RS A DU T BT SRR 2 LD IR 3 A DX, BRI [R) A o R
BA)3E 0L BE A TR] , R A A R ARk 25 A SRR A i AR A S5O TA] . A MaxEnt #5880 3153 FR 5% A% 6 X
YIFp oA A SRR BR G 45 b B oA Y LIRS I A R K (BT H W i AR YR = il 5
FES AR i SRl T R RN A ) AL (Bt i) , Ferb i T 0 BT BB U 0.1—0.5mm , 7] B2 4
SFIAEIAE ST A A ROIR BN K S5 L AURRME R E 2 iR TR M 2 4 DL {BBE ™ M AR IRCIR 25
TEAE ; WETAE , ZSR) SFTREARIR , IE A4 P AE 25170 DR b 4 i o 45 1 A W KRN B B4 A v T A Uk
A L R DX s A A 1) o —FIAE A PO AR B9 3R B M O 6 R 20 A1 1 2 B R 2 e v 2 B 1) T B4 K
AT B AR AR R, R R A K AR S R BORITL B 21 P AR AL i 22147

4 Hit

ABIFFERR TN 45 RAER PR , AUC (EX1E 0.9 DL b 1 i 4 3R ) o A A X F2 287 T 3R A 5y
PURSHBIX, 7 BZRALTRAIPG AL H A AR ER i st s A o4 B A B o A, AR AU ST, 4 R A o A
HRC [0 P R 7 1) /NRCE RS e A DX TERR D, H AT | DU T BT SRS 2 BB AR 2R DX BEOK (Bt A
ok T e A RS A el ) AR v e RSP A R A ) AR R (A B e el ) 2 R T 40 0] el B A 1
FEIE T P BRI . NSl AR XSRS, i C S 1 Y SP /R 2 E X A
SRR X, EELPXT R TSR F B LR s WA RO A A R 58, WO ST 1) i 4 o
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