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Linear programming and optimal distribution of the forest resources based on

TM remote sensing images
DONG Bin' ,CHEN Liping” * , WANG Ping' ,ZHANG Changgin'
1 School of Science ,Anhui Agricultural University , Hefei 230036 , China

2 National Engineering Research Center for Information Technology in Agriculture, Beijing 100097 , China

Abstract: The Yellow River basin of Shandong province is the area close to the sea, where is one of the most serious soil
erosion areas within the basin. It is very important to optimize the distribution of forest resource for water and soil
conservation on the regional scale based on remote sensing images and mathematical methods. In this study, two periods
(2000 and 2006) of TM remote sensing images with similar temporal phase were selected as the basic data sources. The
supervised classification, expert classification and GPS, GIS techniques were used for classification, statistics, verification
and analysis of the forest resources. The results indicated that the forest resources spatial distribution was extremely uneven,
with main concentration in the south-central mountainous and hilly area. The growth of the forest resources was relatively
slow over the 6 years. The area of the barren hills and lands suitable for afforestation was increased by 8.2% during the
period from 2000 to 2006, which amounted to 238955.7 hm®. The barren hills and lands suitable for afforestation were
optimized using the linear programming method. On the regional scale, the forest types and structure were significantly
improved, and land use structural information entropy was reduced by 8.4% after the optimization. The spatial structure

order degree of the forest resources and land use were improved. Finally, the corresponding forest management measures for
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the different site conditions were given.

Key Words: remote sensing; TM images ; forest resources; linear programming; optimal allocation; Yellow River basin of

Shandong Province

B S T v A 28— JRATIAL , P AR R B SR B E IR T e i, T A L
AREM9 A BRI, T2 5464km, BEE ST AR AW, B AE SR 55 TORE Y H 42 28 Hh | ARAK
PIRAEL T AL IR A b ok B 2, [ N AP BA B ARSI TG B X R K 2 A7, 2 LA
JINTET AL /NS R AR P i g A B 0 AR A 3R T 388 S ) D o e X3 R B %) 8RB 9 D SR BT L i st
FORARTC & ARME R 538 W 5 WA AR JE B as 7 o L AR 8 R J 1 AR 9 05 2 I A o X Sl A
DARGHAHEEZW BT IS A AL S 5K £ A VIR OE . W R RS ( Remote Sensing) | GIS
( Geographic Information System) .GPS( Global Positioning System ) %543 AP 1 5 B X 3 2% Ak 9% 5 9 AR e i |
TEMCHEER b F R 5 4 RGNS G 107 kAT SRR IR B AR TE 8 0 B e T A R R 2
AL ) 28 R R, 330 %8 X 3 RUBE P AR AR VR BHRIDOK T AR R R
1 AREHER

L AR BT A AR 28 114°48'—119°19 b2 34°58'—38°09", i X {37 F 23T 1 T liz b X, [, A
ST AV B DX, VT MR T AR B B AL AR, TR 0T — A U B B R A DX 3 PN T g A
29 628km | HIFAZY 3 844 055 hm* (2006 4F ) , 24 5 11 AR 48 [ B AR 25% 1R T BT AT FOR B PR V0 3

L BT = A U i TR AR AR R AE I N . 2 BRLLUZR 48 BRAR TSIl 8 e 40 0], 2% X B0 4 10 A g i vh iy
30 BT X)) BARILER 1, I DA IR AT T I AR X T I T 2R XU AR AR, AR IR 2y 13°C 4F
KR 2 650mm , 2 4ETCFR 2 200d . KIS rP B9 & P Rg LSS B A2 2% s B P L B0z P JRLIX, H3AIR
FEVIH P 2% B AR MU AR A2 4% DX B L A e B b 2415 173 P DR HEHB AL 2 5 273, X8
WY ZS LR TR 1 536m, B+ BRI 4 o RnEh el 1550 32 AR BRI A O S5 R LL R
AR ol 0 b DRI ED AR LU S b R A T R R B R AR TS SR X

F1 WFRHFARBTEERR

Table 1 Administerial unit’s table in Yellow River basin of Shandong province

Hi 4% H(T.IX) TAY/ hm? et/ %
City name Country and urban district Area Percentage
Grrai Vg BRI OFHT L BRI 670437 17.44
T W 84790 2.21
ZRET RE WA BAH FIE 646670 16. 82
it 2l 94773 2.46
A ESININIS T [u A R o 660824 17.19
Je T B3 210147 5.47
T FEn] 158671 4.13
) FHAR B ZRB 323136 8.40
NI WS RIS TG AR 452826 11.78
FrPETI U] BRI R A 542820 14.12
LLZR B 9] 3 A 30 A8 T (IX) 3844055 100. 00

2 WHRAZE
2.1 BdRIE

ARSCEEEUT IR 0 33, 2000 ,2006 445 10 5t B AHAHIE A9 Landsat TM 38 BGE S8 , 2847505 2
A 121-34—36 122-33—36 F1 123-34—36 , P @ BGE AR BHAH K 25045 T 7—9 Ay, & BGEAR e
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HBDGORMUAR IR 1:5 JTRIE B BRARGT IR 341 1] | -t R FH AR P A B X R0 18T 5 A 18T 7K 2R A
FILA R I ZR A B IR BORE R R B 2002 4F &AL : 100 T3 Fh A ARSI 318 ) R+ 560+ 4=
TR A
2.2 R Y T B

ASCHEE) TM 2GR IR H Gauss Kruger 5% Fl Krasovsky #HEK , MR8 HE EIXTFT ] TM 18 B2 14
PEAT TS A IE | FREAT PR 5 543 B il PR R , i, 1T LLAR B0 J dml ) 30 SRR 0 DF )5 AR 52
BAHATIEEY , W AT X A R IR SEAR 1K, 2007 4 8 A SR FEHLAFE L M A 1 AF 98 X BT A s, Hirr,
ARMRGT IR IOA AR R B, GPS W H 28 25 FE AN, M AL A8 10 sk IF TSR A i AR R R B, At
FEMTEANICE AT BB AR B . ARUSIME LA T 270 MRS, IR T A ArcGIS L G2, I 51
JEOPRIEENN . A A A A B AL R AR 7S L URARAR G IR — 205 A 25 BORLEE 7 38 B bR o,
SIFLHEL 2000 4F: 2006 4F- 4 FRARSE R G I0CIE (L, 27 W0 AR AR 23 28 % R R TG BE e , R e Bt
SRR TIEPREREREIBGAR 0 A AR AR FE AP H B AR CECMROTE LU e i R B KR
B RA I, TR b R L SO SE FANLSS B J7 vk 455 HUIE ARAR G 5 o0 Af 110 - 3 A1)
BUIR A2 IET R AT AR H-FE 0 D B I | R AR S PR, AR SR BRARIE TR B9 352 FH AR5 20 P ek o
b FEPE AT AR LG AR B E AT RSORS00 SE T BR EREE AT HAGES: Al
TEFAY 5 T2 R R % o3 S8 R, i TOFSE IX T AR, 28 I3 S5 I RS B2 F A R T Erdas Imagine H?
i3] Accuracy Assessment ik ,K@ﬁﬁﬁ“ﬁ%ﬂ)ﬂﬂ%mﬁﬁl T 256 I~ A5 , IS TR, &5 150 ,2000
AF 2006 4F 1) ARG 2KE BE 143K 85% |, AR Kappa $85043 514 0.79 F10. 83"
2.3 BRIMBIERA AL

19 229, 7 EEEEZR Fourier $2 I ZEMERLRIMIAE, 1947 4, Dantzig $2 1 FH BALAGTE W R i R MR RI m) 8L, O
BN TR AR BE A MRS F 2 P — A S B N R ) R — S R
T, JATE 2 iz X SR LS B A 8800 H Y, AR SCRYBRARTE U A [E)A% SR DA Hh AR AR IR B AR SR
B BT S B S R 2R, Herb  BRARTE IR A - DR i PRI S Se i BOREh 3RAT AR A= 25 R
FHFOWE AT Fragstats #4143 IRBEAIAL S 28005 B 7ok H FEE RS AA DGR T oERE ™

AR SO FHEME R 7R ARG 25 (B A Jm) AR o BRI AR (L IR R, R 8 12 TR Jm D F b A 2
I G RALE M . TR AR, W S BI IR R L AR SCR T2 W3 vk 5 25 IR B A R
G3EETE T 30 ST ZONANK 22 AR BRI 0 B ST BN W AT 73 AT 0 04T 1 4 %8, A0 & WL i
FPGEi AL B 27 VU 48— B LIk 80% , AR5 10 Y i J 445 R O | ¥ 3t 4 P L I, e R AT B2 AR o e —
FHE ] CR MIER 0. 006, 3/ NTFRUEARY 0. 17 ZRARGEIRZS [MIAE SRRt R FAE L2 2,

®2 HEMRBZEESRMAETFREN

Table 2 Most superior of factor weight value of forest resources spatial distribution

AT BAMRIER T C1 AU ¥ 2 WA €3 BTN T Ca
Factor Forest resource factor Forest landscape factor Environment factor Social-economic factor
I E Weight 0.415 0.340 0.169 0.076

AFEORTRIMGEIEA T (C1) FRAREM SN T (C2) BB T (C3) S48 5F N1 (¢4) iy B b ek %oy
TR F(x) Fy(x) Fy(x)F1F,(x), A
(1) FRARGEI R 25 e K
MaxF,(x) = 0.065C11 + 0. 135C12 + 0. 100C13 + 0.057C14 + 0.0261C15 + 0.031C16 (1)
(2) BRI B EE RR
MaxF,(x) = 0.125 C21 + 0.042 €22 + 0.058 €23 + 0.046 €24 + 0.025 €25 +
0.020 €26 + 0.024 €27 (2)
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1946 A E = 32 %
(3) R R T Bt
MaxF,(x) =0.021 C31 + 0.027 €32 + 0.033 €33 + 0.014 €34 + 0.030 1C35 (3)
() FH 2T N F e
MaxF,(x) =0.039 C41 + 0.010 C42 + 0.019 C43 + 0.009 C44 (4)

K, C11—C16,021—C26 ,C31—C35 ,CA1—C44 3 22 DFRMRGEVEIEN T8 FR K 1 1 — 10 (E, sRECH A0 R 5L
IR R BT E TP 8 bR T R0AEE , HirP, €11 A AR 26 5 €12 g a7 i AR E R C13 Ak
M43 EE  C14 MRS E 40 H  C1S AT E 3 HE . C16 A E MG IS B 40 b ; €21 I i AR ZREE SRS
C22 MRS EFEEL €23 FBEHOT- 4TI €24 FyBEHLE €25 M & JEFEHEE €26 s MIE ARG 4L . C27
R ISR E; €31 R I A 43 L L €32 Ry IR AR AL €33 oK LR AR L] C34 AT HR
. C35 FAEIRETR ;€A1 9 NI HE €42 9 N34 GDP €43 I AF#H  c44 o fir I BUK B i)
BEXF 3 4 A H AR R B, SR HZMMBCR FGR: B 2 B AR Ry 5 B ARk fg, BD .
MaxF = 0.4153 x MaxF,(x) + 0.3400 x MaxF,(x) + 0. 1688 x MaxF,(x) + 0.0759 x MaxF,(x) (5)
LIRTTRR(S) RN
F (%) =0.065C11 + 0.135C12 + 0. 100C13 + 0.057C14 + 0.0261C15 + 0.031C16 < 0.415;
C,=0,i=1—6
Fy(x)= 0.125 C21 +0.042 €22 +0.058 €23 + 0.046 C24 + 0.025 €25 + 0.020 €26 + 0.024 €27 < 0.340;
C,=0,i=1-7
Fy(x)=0.021 €31 +0.027 €32 +0.033 €33 + 0.014 C34 + 0.030 1€35 < 0.169;
C,=0,i=1-5
F,(x) =0.039 C41 +0.010 C42 + 0.019 C43 + 0.009 C44 < 0.076;
C,=0,i=1—4
AR S EA B e MRS L R T 1) S I B B T AR AT TSR, I ELN BT A R AR EA T 0 — AR AL BE ) LT
B A R A A s e A8 1 10 AT A bR IR 4B R, AR T .

(6)

fabn Gregm dRETT RET SR LN gEm RN Wi BN s
Cll[ 0.840 0.414 0.271 0.262 0.947 1.000 0.397 0.256 0.316 0.322]
C12 0.795 0.676 0.248 0.359 0.720 0.706 0.521 0.271 0.489 0.442
C13] 0.890 0.685 0.249 0.399 1.000 0.839 0.667 0.366 0.495 0.458
Cl4| 0.878 0.108 1.000 0.601 0.643 0.689 0.645 0.341 0.834 0.876
C15| 0.339 0.031 0.004 0.145 1.000 0.474 0.522 0.340 0.018 0.058
Cl6] 0.038 0.363 0.126 0.394 0.025 0.023 1.000 0.322 0.402 0.176]
C21[ 0.940 0.581 0.870 0.521 0.949 1.000 0.600 0.507 0.595 0.572]
C22] 0.940 0.619 0.869 0.524 0.952 1.000 0.595 0.512 0.595 0.571
€23 0.282 0.290 1.000 0.302 0.375 0.394 0.248 0.415 0.344 0.342
C24] 0.282 0.290 1.000 0.302 0.375 0.394 0.248 0.416 0.344 0.342
€25 0.702 0.901 0.811 0.981 0.709 0.677 0.916 1.000 0.935 0.950
C26) 1.000 0.315 0.390 0.280 0.884 0.503 0.437 0.437 0.606 0.654
c27] 0.993 0.878 1.000 0.839 0.916 0.977 0.890 0.830 0.877 0.843]
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C31[ 0.787 0.683 0.763 0.543 0.925 1.000 0.619 0.660 0.718 0.674]
c32] 0.033 0.213 0.188 1.000 0.030 0.021 0.400 0.230 0.229 0.103
C33] 0.538 0.215 0.249 0.637 0.474 0.136 0.380 0.473 0.511 1.000
C34] 0.986 0.864 0.871 0.905 0.932 0.816 0.891 0.891 0.884 1.000
€351 0.676  1.000 0.925 0.861 0.847 0.923 0.711 0.713 0.696 0. 848 |
C41[ 0.307 0.332 1.000 0.353 0.357 0.442 0.475 0.394 0.614 0.373]
c42] 0.458 0.501 1.000 0.251 0.256 0.314 0.251 0.208 0.310 0.090
€43 0.489 0.349 0.900 0.652 0.564 0.410 0.970 0.941 1.000 0.798
441 0.631 0.672 0.114 0.945 0.757 1.000 0.552 0.739 0.233 0.702 ]
Cll1 +C12 + C13 + C14 + C15 + C16 < 4.334
C21 + C22 + C23 + C24 + €25 + €26 + €27 < 5.939
C31 + C32 + C33 + C34 + C35 < 3.946 (7)
C41 + C42 + C43 + C44 < 3.016
(7) ARG BRARTEIR AR R 23 205 R A 0 e A5 M
3 BRESW
3.1 A 2RSSR
FI ArcGIS B AF 9 [ S BT D BEXT L1 4R B30T i 4k 2000 ,2006 4 (14 328 J8k - iR 1 43 26 & L R4 T 480,
BHARGER WAL 3,
£3 HFIAKBGITHE
Table 3 Statistics and ratio of land-use type
Hk 2000 4FHY T el 2006 4F: [T AR e BAIE S
Land type Area in 2000/hm> Percentage/%  Area in 2006/hm> Percentage/% Change value/hm®>  Change rate/%
A M3 Forest land 516600. 5 13. 44 651402.9 16.95 134802. 4 26.09
TEAMH Shrub 39018.6 1.02 38531.6 1.00 -487 -1.25
Bk Open forest land 32787.5 0.85 42125 1.10 9337.5 28.48
HE M Other woodland 12146.9 0.32 12165.4 0.32 18.5 0.15
fﬁ}i”& ilfirizzzznhms and lands = 0808. 9 5.75 238955.7 6.22 18146.8 8.22
4% I Farmland 2018226 52.52 1826199 47.51 -192027 -9.51
KB Water 233441.6 6.08 249188 6.48 15746. 4 6.75
L Grassland 216687. 6 5.64 237395.5 6.18 20707.9 9.56
M Construction land 476240.7 12.39 494857. 4 12.87 18616.7 3.91
KH b Unutilized land 76631.4 1.99 53234 1.38 -23397.4 -30.53
43t Total 3842590 100 3844055 100 1465. 1 0. 04

3 Al F H 6a 8], L ZR BN FRAR R IR S B8 1 K A8 AR E SR T 4 A~ E
G35 A BSR4 B R s A TR K . AR IR £ T R R Y 58 M
SE1L K P X, 6a [B], EOMRT LS A T FRAR (LR 8. 2% , B1] 2006 4F 73984 238955. 7 hm® 1) B AR
IR N N B L R
3.2 FRARETRBUIR K bt

XF 270 AR AE S BRI T /M BESE X ERAR TS IR AT ML AR X B — R AR 25 AN B Y 55
PR TR Ak 2 B Y B R BRSSO TR £ e b IX A AR A b AR
TR B B A R 2 1 R S R GEANRRE . ARSI vl 38 3 B M AR AR 3 ORI BT
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Ll st |, S BB TR B B A PR A3 L B R IR SSARE 43 L SRR E A LAk, SRR A
FES TR b, i R MY LU AT DAEA TG BRI, - AR AR 5 7K A Tt 2 TR L 3] T g R R R AR
FRIRGAS S N LA FREE R RN 25 4 B BT ) A AR R RN A AR AR LAY GDP LN T DL R
S3F IS AR AD Ay K-
3.3 FRRIRM L AEDL L R

AR SR BRZ IR ST T i A 45 VR A Bm R0 B THORE T A5 S ARAR TR 23 (A1 Jry 25 PR AR O e LA 431
T AR TR A 04 Jmy PR (4 5 22 R S ARG 0 R - AR MR R 7 i Je 3 S AT 8 AN A4y, — Rk
U, BRARBEIR B i e b i, AR A 28 TR F A e bt g i . ARFR ST IX 10 A1 it i) AR R B U523 [H) 4% )
1 PO R PPN AR B T, Hod i o AR B B IX A Bl R 28 42T BT Br T iR E T . e R 5 ry 45
RILE4,

F4 ENRULTHIASER

Table 4 Selected character value of forest resources spatial distribution

A% Variable Cl1 C12 C13 Cl14 C15 C16 21 €22 €23 24 €25
FAL(E Optimal value 0.947 0.720 1.000 0.643 1.000 0.025 0.870 0.869 1.000 1.000 0.811
A% f Variable €26 c27 (31 €32 €33 €34 35 41 42 €43 44
FALE Optimal value 0.390 1.000 0.543 1.000 0.637 0.905 0.861 1.000 1.000 0.900 0.114

4 AR ARG IR A T 52 B R T ASSE T I AR IR R 1 6 M8 b FUA T, T LUK I
3 AN X L AR S T O ) RRAR B R s R SRy A T R AR SCOURE BLARTTE L e DG A R S AR T i
W b, P TREACRR BRAR M R E AR B8 FE 0N, B USRS LA . EAE L S DL A I 1) DX AR AR 1
TR I 5

RS AUATEERMERERARLLE

Table 5 Area and ratio of different forest categories before and after structure optimizing

AR AL T AL hm? L £/ % HALIS BT hm? e/ %
Forest type Area of before optimizing Percentage Area of after optimizing Percentage
TR 2K Mixed forest 131040. 1 3.41 164303. 1 4.27
[i§] I #K Broadleaf forest 315272.2 8.20 441769.9 11.49
EFIAK Coniferous forest 205090. 6 5.33 284285. 6 7.40
TEAM Shrub 38531.6 1.00 38531.6 1.00
Ak Open forest land 42125 1.10 42125 1.10
HE A Other woodland 12165. 4 0.32 12165.4 0.32

ELAKTE 11 32 b Barren hills and lands

suitable for afforestation

238955.7 6.22 0 0

M5 AT AR L R AR T Y 16. 959% 3B IEAL IS 19 23. 17% ., MRS L1 57 b 149 BE A1) e 40
LRI 6. 22% 22 W PALIT Y 0% o P ACHC BT B TR ASAR: [ i bR: B iR AR 5 AR G & ARt FEARSR L
FEHLA 1.7:4.5:2.9:0.4:0.4:0. 1:0, FHorbr, Fa bR L i) 5 K, 356 2 FR T U T bt ol 2 1900 e 216 28 2 6 1 i vt
AR AT R L AR, UGB AR, 00 i TR LU ST b I AL 4 1L X -t 22, (S0 A 3 P 4
EEHA AP I A A S BRI FOMTRE L ST AR O S5 AN AT LIS K e g i v B AR T AR
AR 3 T LU R Bt VR ) AR A 2
3.4 LMEMRAE RE BRI HT

1948 4, &[5 Shannon PR ZE 2 5IAMG BIE, FRZ WAE B, JF 52 5 B Ere A5 Wi
77 A T A5 B A AN BRI R A2 B A B H I RN -
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H=- Zpilnpi (8)

KL, p, EBEHLFFATRELE R MR, 0 <p, < 1(i=1,2,-,n) , Zpi =1,

FrAAU 5 B H VE R —ABEMLE AN P B (A R B T XA SE & H 4 28R e M, R fE
/N R B Al RE R RHREAS N B AR E MR, BRI b Y R S B T AR 25 e, R Bk E)
HSIR R ORI S5 E SRR T R A PR, 45 R TR], FLAm B0 B e R B 2 AR B A 2E
AR SO AR S0 1) S5 53 BT LLAR B TR SR AR S U 2 PR DL A e B i 25 R AR A A £ R 1R Bl e s A
2000 ,2006 4 LI SR HZ AR AL L B 5 1Y 10 4> R H 2B T i a5 R 3k 6,

®6 THMFBEMLLOIRERERE

Table 6 Land-use composition and information entropy

HARIE L
HeMib St/ % . . o
O TR 2 TRt R W R KA (R
15 [8] TE R K b Other Barren hills JK 4% . . . - R
T Forest Shruby/ % Open forest dland I land Farmland Water/ % Grassland Construction 1Unutilized — Information
1m I 0 y an n an I,
“ Jand/% W landsge  WOOTNE AnEnes g qEE g land/%  land/% entropy
/% suitable for
afforestation
2000 13.44 1.02 0.85 0.32 5.75 52.52 6.08 5.64 12.39 1.99 1.5469
2006 16.95 1.00 1.10 0.32 6.22 47.51 6.48 6.18 12.87 1.38 1.6136
Abfs
After 23.17 1.00 1.10 0.32 0 47.51 6.48 6.18 12.87 1.38 1.4788
optimizing

MFE 6 HA[F 2000 2006 4F1E B4 510 1.5469 1. 6136 ,6a i), {5 BRI T 4.3% . 3@ %t
DX IR ARG B FOPRSTE LU S M 2 PE AR TIC B, HAR B 1B 1. 4788, LLAOLALTT Y 2000 ,2006 4T3 31l R AR
T 4.4% 8.4% , FISARMRGEE B 4 b A 23 (B 25004 7 B OH 0 2 15, 45 1 b2 B AR AR R i RS s
4 Z£i5itie

Ly 7R B8 VT A T A 1) I J DX, /K R B Ry 7™ B A b X 22— | T AR R T A
AR ARG 6T DX SR /K AR B R S, SR R IR O R 28 [R] A A A 35 5, B
BLAE TP RG L R BB X X2 X B L S b A T AR PR A AL B B, bS5 B
A G PR AIG , - b 25 (R S5 4078 P B S 35 | AR R A 245 TR A JR A B0 A S ol s . A, I PR SR
RN AR AR, IR BOARSTE Ll S 8 2l g B, T 28 1 B R LS IE S5 5 1 X AR S AR IX ORI Bl Pk &2
X, 306 Fi2 X 7K AR R A AT S

S IX 270 AP FE A R 58. 5% A 17. 4% JHIRR & 7. 4% FLEMFRS 16. 7% . Ui
T2 DX I P AR b A Az AR RIS 3 JHL e OB o A A AR | S | I R IR L 2 T AR AR
SN MR AR AR TR UR 4 A3 TR A R LA B T | - A R TR 5T X R 40 Ry = KR AR E X, o B (28
GHBETE I 2 K 3T eIl i Fe il JE S rp g X TSR RN A BN | T R
(R LT SEA M TR]  J B2 B, A8 T BT = A s X 22 MR 3R AN [l s X SR B B 4

(D& rhrg il B FEATE S =20 T g S TETH ZR LT A ma T, X iX 3 A T #R Ak
PR A R I R T LS ek i, i Tz X B s B 2 IR K AR R B DA R
FERR JRRAR HIRA AT A SRR LA R ARV R A AEK R IR FRARRIK AR M 2

(2) BEIZ PRI T N R RN | T R A T R TR R IX T X e R AR AR AR
B AN ML — M5 R, RS FR A Az AR AR, I B R 22 2 U 55 Fn e H Bl
Pbk, SRR R LS e & R R TIR AR, D AR UL A i | SR A KR R SR
SEPERYIRI ZREE , DA R | EIRE AT VAR oo IR A RE A AR AR TSR R A S AR Y
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