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Driving factor analysis on the vegetation changes derived from the Landsat TM
images in Beijing
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Abstract: The normalized difference vegetation index (NVDI) , linearly correlated with density distribution of vegetation,
is widely used for investigating macro-scale vegetation coverage and thus vegetation changes at short and long time scales.

We calculated the vegetation coverage and NDVI greater than 0.1 by the Landsat TM satellite images on Sept. 26, 1987
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and Sept. 22, 2009 for Beijing, China. The driving forces for vegetation changes were also analyzed including climate,
geomorphology, human activities. In addition, the buffer analysis tool in the ARCGIS was used to derive the vegetation
changes along the rivers as well as around the reservoirs and lakes. The quantitative analysis indicated that the land area of
extremely low coverage, medium coverage and high coverage decreased by 5.15% , 0.54% and 0.03% respectively, while
the area of vegetation of low coverage and extremely high coverage increased by 5.71% and 0.01% , respectively from 1987
to 2009 for the whole region of Beijing. The statistical results in NDVI greater than 0. 1 showed that the vegetation quality of
the whole city had basically improved and improved area reached 919302. 3 ha. The ratio of slightly, moderately and
extremely improved area was 28.31% , 41.33% and 30.36% , respectively. In addition, the degraded area was identified
as 326931. 12 ha. Considering NDVIs for different sub-regions of the city, the most noticeable vegetation degradation took
place within the 5th ring and between the 5th ring and the 6th ring and the percentage of the area of degraded vegetation was
58.17% and 47.38% , respectively for these two 2 regions. Contrarily, the regions with minimum percentage of vegetation
degradation included Taihang Mountain and Yanqing Basin and the vegetation degradation area was 13.35% and 17.02% ,
respectively. Furthermore, the degradation for the Taihang Mountain and Yangqing Basin was basically attributable to
slightly moderate degradation. There was no significant correlation between vegetation changes and climate changes both for
whole Beijing and its sub-regions. However, human activities were found to be the major driving forces for vegetation
changes in Beijing including regional green ecological restoration projects for both mountains and plains) , urban landscape
and greening projects, agricultural structure amendment for plain regions, and eco-environment restoration efforts for rural
regions. In addition, water bodies had a very important effect on the vegetation changes along the river and around the
reservoirs and lakes. A massive construction of reservoirs in the mountain region resulted in the no flow phenomena for the
rivers in plain regions, thus, water body effects on the vegetation occurred in the mountain area. NDVI and vegetation
coverage changes were buffered by 0—50m, 50—100m, 100—150m, 150—200m and 200—250m. We found that the
buffer distance can be divided into two spatial levels for NDVI calculation. NDVIs buffered by 0—100m were enhanced over
0.1, but the NDVIs buffered by 100—250m increased by 0. 0084—0. 0089 from 1987 to 2009. We also found that the 0—
250m buffer ranges also can be divided into two levels for vegetation coverage analysis. Compared with 1987, the ratio of
vegetation coverage in 2009 was reduced for the buffer of 0—200m and increased for the buffer of 200—250m. Therefore,
the changes of river water body caused by precipitation can influence riparian vegetation within 150 m from the average water

level, especially within 100 m.
Key Words: vegetation coverage; NDVI; difference vegetation value; quantitative analysis; landsat TM image; Beijing
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Fig.1 The area composition of vegetation coverage of Beijing in 1987 and 2009
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Fig.2 The distribution of the NDVI difference value in Beijing ( The white area are no vegetation region )
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Fig.3 The difference value statistics from 1987 to 2009
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BT AR A EL B3R B T 86.65% (82.98% M1 74.8% , e 1l1 1l X 5 75 34 DL b DX Sl b 9 & A e A48 Ak i) T AR
P 2% 1 DX A P A i RR A L A9 2051 R 69 T4% F1169. 91% |, B AR LTI AR B 5] Ay 6 ot 50 B ARG T 4 i B o 1y
{8, AF SO A 2452+ BB 5 -l ™ B8 i s B LI B EG 0322 185 1 50% |, BRI H Ay 4 489 JHC 52 11 [X sk
R 55 XL 90 35 5, %o DX Sl P 3 Ay 1) LA B EE L 0 5 LUV FH TR 7S B LA PN X3 e 3 DA P9 R A5
AYTET AR LA 41. 83 % AR I SR X DX AR B 1) e 25 1y 1) %) e A V80 A 4 6 1) 5 1 4 D, i . 22 S PR 2 ) 7Y
X A8, 2 SRAF B A3 A T R L BB T 50% L 3R T 52, 62% |, {H R BECGE AY AR L 9l K, SR 22.049% | T EL
X — X RIS Z56 X, 32 30T A & R % e 5 e, DR AR A SR 3 At R o, G SRR S AR B Y
PR R0 A1 P2 T RT3l | LA K 1 e A4 A5 R 000 DA A0 R 1% ] 8 2 AR Ak i) 7 Tl
Ak

®2 JLERHAESXET NDVI ZEEHER LT
Table 2 The changes of NDVI difference value in different sub-region

JUE IR RN Bk R PR e g Bl
e Serve degraded ~ Medium degraded  Slight degraded Slight improved ~ Medium improved Serve improved
X
S WR bl mRl R bl mRl e mE ekl mRl
© Area Ratio Area Ratio Area Ratio Area Ratio Area Ratio Area Ratio
/hm? /% /hm* /% /hm? /% /hm? /% /hm? /% /hm? /%
ﬁ%u?\] 3591.99  23.47 3251.79 21.25 2058.48 13.45 2003.22 13.09 2771.46 18.11 1627.83 10.64
Inside ring 5
eIy
ﬁﬁi/\,ﬂﬂ . 9784.08 14.45 13364.46 19.74 8932.77 13.19 9052.2 13.37 14920.92 22.04 11649.33 17.21
Between ring 5 and ring 6
ANIRLARE
. 5491.71 4.79 12349.8 10.77 11069.64  9.65 12953.97 11.29 28392.57 24.75 44447.22 38.75
South of ring 6
ANILIAL
. 7338.87  7.68 11884.59 12.44  9533.7 9.98 10890.18 11.40 22701.87 23.76 33211.17 34.75
North of ring 6
HELLNLIIX
. 15735.69  2.65 77915.07 13.14 85733.64 14.46 111282.93  18.77 199894.2  33.72 102283 17.25
Mountain Yanshan
KATIIX
. . 5812.65 1.72 17073.9 5.06 22152.24  6.56 111282.93  32.98 103005.7  30.52 78137.01 23.15
Mountain Taihang
P
LH(E’:\_ ﬂl . 685.44  3.03 1407.42  6.21 1763.19  7.78 2815.92 12.43 8233.56 36.35 7745.(4 34.19
Yanqing Basin
iz

48440.43  3.89 137247 11.01 141243.7 11.33 260281.35  20.89 379920.3  30.49 279100.6 22.40
All of Beijing

3 demEwmHEHETANERS

A MR Y XA B A AR R R A AR5 R TR 3R AR TR ARSI TR AR
T 1949—2010 4 1 4F [ 7K 5 4 - 35 0 T 5008 o e i £ (8005 5 B2 4393l Sk . y = = 5. 0179x +756. 95 (R® =
0.1802) Al y =0.0351x+11.082( R*=0.5204) , X B /RILETTTIL 60 4 A9 AEAE LA |8 T TJH0, Bp4f
R 7Kt S5 I Bl A, T AT 34 T U] 2 30 2% 1) T v AR e 4, s A B I A K R B R AR N R,
M 1987 F12009 Fij—4FE 1[4 K K, 1986 4FF1 2008 4F 1[4 /K &I 4351 4 665. 3 mm H1626. 3 mm, i AH 2%
AN TSR A7 A R T B R 7, 1987 AF 2 4F [ 7K 5k 689. 3 mm, 2009 4 4= 4F /K S Ul 480. 6
mm,2009 4t 1987 4F98/0 208. 7 mm ., X iEHH , A B i B it b o A B AR A S A AR AR A B
B G 2R, AU RO AR Tb A S DR DL T2 00 2 32 AR R 4 i 24 A =
3.1 X AEAS TR B AR AL A

MAHTTE B 43 T4 S A, AT 8 1987—2009 4F (A 85 AR b A 2 LA ede 3 o 8, sy ORI, X B35 T
a4 S TR, 6 AT B S AN I 7 S 4 d T2 28 0 KA X e AR A TR . RAT I & fe T/ R
SRMRORAP T2 RBHAM TR U X EAEE TR R 50 ISR TR AR E TR 5 X S TR
I it g 32 R AHE L 1L DX DR L DXORIAE D 7 M A DX, 3k S R AR T AR ) St , % b T A A AR o A 1Y)
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GBS TR AR AE . T3 2 TR Y St
BB A DA R Ak ol -8, 2 1 8 fan I e vl 3 ) A % o
ANES NI AR N7 N BT BURC RS - =S WTITR ARSIV W N
SALRPIIE bRk AT R, K4 ATLUE B 1987 4F
DA, Toie S A SR R i FRUA 2 4 TiT I MOR 7 35 S5 480
KA TIRKM A, I bR 3 a2 w8, M
AETE MR Z T BUE 1987 4F 44FEMAL 1. 97%10" hm?,
F'7 2009 4F,22a [0l Bt HERTRC £5 8 T 62.79
x10" hm® > 1987 4F- /9 31 f5 2, Bl & 1 PR AR 0 3
I, 4T AR ERAL RN 1987 4ERTHE 16. 6% 47 = 2]
12009 4E1Y 53% 80 T 3452, T AU X A T A
JIHEIE S LAY & T SR 5 Z DR A 1 Mg Ak K
HIGERE P TAE T, 5 R — 2B 5 M T 57, 18
L XA K T AR A R TR0 TR RN | R i s R —
UM BSMRAEBE AR T B AR 2 A 5 — sl DX X LA K 91 ] 51
Jiti o P 3 A it %) SR e R B B il s IR T
FRARIK SCAE IR I 7 (IR B K S8 ) X AROR A K
S 294, A DX el %) i e & TR )3 T BT AR A 1Y
A1 FEIPREE , B 38 T DX 3R 1 A e R i A A
A AN 7 TS 3 T 203

3.2 PJREAL TR B AR LAY

W5 44463 Area and greening ratio
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Fig.4 The changes of accumulated forestry building area and

forest greening ratio from 1987 to 2010

MHTE B M vT DU SR IXBR T HI LA XA, e X8 618 /& NDVI #5848 . KT 0.1 /) NDVI 1L
B R DX e T R R AR T R DL A A A (AR O I R pY B ARtk g RHRIN SAb T E
- X S R PR S SR AL 2R 4 T AR E RAR K, M 2000 4FE LK | 75 J5 Hb X S0 (9 444k T FR g 35 177 4

TR SURRIDIRE I TR AR h.oast b ek
TR SR OGEIE LA T AR 0T St A b 8 i IX Sk TR
55 AR SRR R B H X S TR AN = b7 B bR AR R
BETRESE  PE ARG, I 1987 4R, #2009 4E4F
JiE, TR Bt A B 2235 81 T 18. 529%10* hm*, X
I I RIDRE AL 5T X (3 TR N X80 YRR 21k
RIS T 29.4%
3.3 VSRR b S5 R R R A A i

A6l B B A AR B AL 2, ARl R AR D)
AR RN R AR 1% X IR A 2 e A T — 5 A R
WEEM AL, MG SL TR R LG AR
SER R A TR K I AR b, o gk 28 | XoF DX 34
A S UEAE B R S HE LT MO & e, LS
AILVE H, 1990—2010 4F[A], A6 50 i Sl A e dk i
P, A 1990 4] 2000 419 10a, S2& S AP AR fl FH G
BN e R B, A A E AR A 1990 AREAE R Y 4. 75%10°
hm?® B NE] T 8. 53%x10* hm?®, B4 T 1 ;2000 4E F|

B FR Orchards area/(X 10*hm?)

9 _

y=0.1415x +5.182
- R*=0.4598
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Fig.5 Changes of orchards from 1990 to 2010
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2003 4, &Rl & S B AR X R I, 4Tl SR Pl T AR AR 4ERFAE 8. 5% 10 hm® Z2 47 ;2003 4FF] 2010 4, 4Tl 11
WA & T P T I AR U S AR R R A 2003 459 8. 7510 hm? 3/ E] T 2010 449 6. 67x10°
hm?, 45 20a [H 407 T — @ BEARAELL 15 2010 47 (15 fl T AR SR L 1990 AF B % SR el 1 AR s T 1. 92
10* hm? , S SRR A F 14K % JR g ash A vh o ¥ 1 g 2% e v AROGS S T DX LI e DX 1 A A A 3
BefekcE i 3] 1 AR R AR, XTI i T B MOR SRR A TTER AT IS 1. 17 A 4080, A 2557
ST DK P BUDK S AR S Ak 38 119 DTk 3 B2 =3k 3. 05 N E 4

D XA Sy e B A AR X B T ARAER 2 A AR T R A A Al G B R A TR )R R IX
I H AR AR L 2% — B AT B T 1SR S 2 — . dUECT A 2006 4R ST TR M 2k 4k
TAE, Bk 2009 AR, At 2 BT ILSE £ 81 117 A, AESHT 956 A, ARUER T TR A 385
WK, W T WA GRS, A T8 SR AR S A AR B AR 1k 52 i 18U FILH GIS 142 v
XA BTEE AR, 43 5 B B AR R ALY 3 T SEAR e A A3 1Y) 1985 11 2007 4F = b A1 FH/ 4= 7 55 1 7 b b iy
S D DX R A A FH b S 4 ok S REAHOCHIFGE I 43 T 7 vk 40 S A AT B 1 s RS s i FH b 3
AT, W AME 100 m 192 X, FH Sz v DR R TR T b — A R 0 B 4 L R 30 B o 3l ok
1987 4EH1 2009 4E1 NDVI G047, 45 5 Bon (£ 3) ,2009 4F5 1987 4EAH L, BAR KA FE K HJE135 100 m
ARV, NDVI A 43R T 0.055934, A FE 8 X Ik (KT 0. 1 B9 NDVI X 3K) i NDVI P {E R T
0. 035726, S8 HAR = (9 R BE NG R K {H 2% SR BB AR A I R 25 2009 AR A" HUA 3a BB ], Ak, AAHE 2
W 11 725 Ak R SRR 1T LJBRAZ BB A AT 24k TAE B AR

£3 LtEHEERERAR 100 m &5 X EE R NDVI B4
Table 3 The statistics characteristics of NDVI in 100m buffer belt around plain village

AR Wi LR T/ m’ /N R I itz BES 4
Year Ttem Number Area Min Max Maen STD SUM
1987 4£  NDVI 1535751 1382175900 -1 1 0.162262  0.143265 249194.78

j;jlo' PHGNDVENDYE 60380 009343810 0.1 1 0.239719  0.105719 242207.55
2009 4 NDVI 1397154 1257438600 -1 1 0.218196  0.146175 304853.94
j;jlo‘ LHINDVENDVE 05051 940545920 0.1 1 0.275445  0.119326 287853.59

3.4 BRIXERALXHEBE AR AL Y 5

B | N S 0 A e [T S5 o i s 2 N 7 P T S 2 S-S Pl 420 19 3 1 I A ¥ - e Y [ PR I
PR3k T JEE At TR it 1 5 A AR A AE T i SR SR B ) X358, DT 1T A A 8 2 1 40 B v 0 i X =22 DA
Bk 3 IR AR DX I AR 7 XIS TR 58.17% |, 3 A1 42. 83 % 1) IX 35k A2 1 4 35 A8 b X388, mT LA AE
X — DX IR oA X5 AR Al XA T AR RE A & AR A T LA 7R AR 40 1 I e kT % b A RS A
PR 4) FEBFEIELBEAY 1987—2009 4R i), 4T A A S gk i | Ja AR X G R RR 2 K 1Y 1 L3 31 A
1990 4F14 3314.95 hm® F11431.2 hm® 305 T 2005 4F14) 10492. 03 hm® F15180.59 hm® , 73+ 5I%H T 3. 1 51
3.6 %, T R AR ) 2 BTSRRI SRR T B AR A R B B b U] 2 SRR S T SR T A AR
fadh, X A Az 7 b 2 B SERE S T R AR AR IR T Pl AR g b S 2 B G A A S
B XA 2SI SR A R A R 2N S RN AT X S b | TF 2k P S St ath () 5 6 R E B8 | A RAIE T
TEPRH I T A R L R v i B 3T Ak ) DX S A SR TR F T 42. 83 % 1A DX Il i ARA 31 2l 58 g A% S
3.5 ANHfE PR KT PR 2R AR AR AL A S R

T I X 558 K AR 28 K 1T AR AR I C s 0 SO — R i B) B A 5 8 IRk
AN [T ) B3 o 6 EAIF S T 3 7K T 5 T 7K 7K T A 4 A s i &4 %o JHE K i 25 X g A kAR Al g i AR KL
FEAC TS TN, B TR X A A S A B SEE T N TR BN T At 2, BRI, 32 DX 3k 9T 3 7K T 2%
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AT, ELEWLX, T H AR EEAR 2 FARTTTEIR A, 50% DX T 38 K i A5 £ 6] G J) 30 4 g A7 AR S 1 52
AR, A T T 3 7K T oo AR A I B A A ek HL R 10 A s AR AR A s, LALL X 101 3 Ee gl R R K
IR R A 43900 15 R AR R A 0—50 m .50—100 m . 100—150 m,150—200 m #1200—250 m fJZ% X, F-F)
FHIZZE vh DX 4, 43 50T 1L DX TR] 3 7 30 AN ) 5 69T 2 ) NDVI B 55 B R 4 22 (8 S A T 4 10 AT

F4 NABBEGICETHTDEA G DS SRR
Table 4 The investigation data of city green area of Beijing in several typical years

Rk AT /hm? 3RS/ hm? If 4L/ hm? JEAE X S/ hm? B [ R S/ hm? M R4k L/ hm?

Total Public Road inhabitant Unit Production
1990 4= 16549.33 3314.95 2840.4 1431.2 8411.64 551.14
1995 4= 20623.76 5016. 46 4762.3 2553.59 8075.12 216.29
2000 4 26679.92 7139.39 2829.56 3495.70 7873.19 413.35
2005 4 38877.54 10492.03 4320.58 5180.59 8837.28 442.54

AN]R8 5 7K P 8 T2 A% U LR R, 2009 4F 43T 38 7K 37 L 22 e 1987 4R A9/, ol 2 13 2009
AEYATHE Ah— 5 T B T B Y G A 2K sl i b T AR L 1987 AR AR, 33X 5 T T AR H 2009 AERFEK B L 1987 40
B GBI AR B A5 A, 53 A8 AL DXAT T AS [ 28 o (1) NDVIT Geit 5 oK B (F25) ,2009 4FAS [R] 9 i 2% v
N NDVI (B AR 1987 AFEAT T4 i, 48 = R B fe KT 3A 0. 10481, /ML E] T 0. 08417, 53 FP AH:
AR T LA B 0] AR oy S A2 (B B R ), — N 2 TATE Ah 0—100 m i, X — X ] NDVI $2
FEARTE 0. 1 LULL IMAE 100—250 m 2% #h XS Bl P9, o NDVI P-4 0E ) 2 55 1 B2 4B 7E 0. 084—0. 089 1171 [l
N, DRI L FRATTRT AAI 254 K , T0T 18 7K T AN 2 P HE SR 34 NDVI A 520 R 22 /0 W 7E 0—100 m I FEREIN

F5 AEHLRAERFZHT NDVI GiH4HE
Table 5 The statistics characteristics of NDVI in different river buffer belt

ZZ b I Base information of buffer 1987 4E 2009 4
, Rl Rl
EEm o BERE R T btk T il e T Maen
. Standard Standard
Wide Cell number Area Mean . Mean .
Deviation Deviation
0—50 93535 8418.2 0. 19547 0.16024 0.30028 0. 13659 0.10481
50—100 92663 8339.7 0.21625 0.14848 0.31814 0.13044 0.10188
100—150 91453 8230.8 0.23919 0. 14086 0.32751 0.12763 0.08832
150—200 90256 8123.0 0.25010 0. 14045 0.33654 0. 12441 0.08644
200—250 89061 8015.5 0.25981 0.13919 0.34398 0.12184 0.08417

ALY DX AN () 5 1) 28 o IXATE i 7 6 B A G LUK R (3R 6) , 1987 4FEFI 2009 4F A ey 78 o R o5 7
it FE )7 3 LU RRTE 0. 029 LATT PRl 79 350 4 A 7 i 85 23S 180 X Y 8 TR o o 72 AR I 4 7R B SO R, A
Hp ARV 56 B 1 AR LA ,0—200 m 2% v DX il N, B AP 565 B8 AR B 7 5 LU 9 D 1987 2] 2009 41 Y722 1k
U RS AR YRR i B8 R v 5 i B IS AR ) T L 451 DU 38 0 7 5 T 7E 200—250 mi 2% v XS 61 P, A ARG
BRI T A 5 2 ) TR L9 3 hn iy, TV 5 B B R el N, R T AR ST R i S AR Y 2 ] AR
FERLAE , Jes 1987 47 F1 2009 45 /N1 B2 A AR AR 55 B AP o P8 0 v 7 = B SIS A0 Ay T AR LL 810 AR I, 51 2009
AR AN AIE 25 1987 AEAIINAME , 4558 7R ,0—50 m . 20—100 m ,100—150 m ,150—200 m ,200—250 m H:2%
{EHCY 35012 0. 01711 ,0. 00324 ,0. 00875 ,0. 01330 ,0. 01011, i BURT LAFE Y, ¥l 38 7K T %) Jol AR A 7™ A e R
SEMA Y FBIFE 0—50 mm 28 W X VS BN, 78 50—150 m 28 i X 1 [l A — 22 U520, 150—250 m 2% i X 3
Rl A A s ) ARG

AN TR Z ety A R R B 22 (R B R AR LR (3R 7) , LURAE S AR FE T 5 ,0—250 m (1982 i IX.
AT LA 0] 3 PR SE L oK ,0—50 m i I 3R Ak i T AR LU A8 B 5, SR B T 29. 7% , e B R
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AT FR LLAPIERTE 28 % 2247 5 1 NESGE (1 T AR LU BRI 25 ] 45 2, 0—50 m 78 [l P, 23t i o A L 45
4 70.3% , HE XIARAE 71% —72% B9 X 8] Y

F6 EMURAEERHFERBESELATL %

Table 6 The vegetation coverage changes in different river buffer belt

S 1987 2009
Gl v - A - —— — - A - — —
Wide/m WiRE®  fEE  hE® mEE WEw  WIREm A& PEm REE WREE
Serve low Low Medium High Serve high  Serve low Low Medium High Serve high
0—50 72.11 25.93 1.95 0.015 0.002 67.94 29.93 2.13 0.000 0.000
50—100 68.28 29.56 2.15 0.006 0.001 63.93 33.45 2.62 0. 000 0.004
100—150 62.89 34.53 2.57 0.011 0.001 61.46 35.77 2.77 0.000 0.003
150—200 59.43 37.71 2.84 0.017 0. 000 59.15 37.73 3.12 0.001 0.002
200—250 56.17 40.69 3.13 0.011 0.002 56.85 39.65 3.50 0.000 0.003
F7 AEWLUKTEAREZE M HFEREEREHERZERLGIENL %
Table 7 The ratio changes of difference value in different river buffer belt
g ) EIRAE PR AL BB BRMGE g s e BAbAT st
G vhild SEBE : . . .
Wide/ Serve Medium Slight Slight medium Serve Total Total
de/ m
degraded degraded degraded improved improved improved degraded improved
0—50 5.03 12.84 11.83 14.67 29.81 25.82 29.70 70.30
50—100 3.83 12.33 11.85 15.08 31.32 25.60 28.01 71.99
100—150 3.52 12.31 12.34 16.15 32.39 23.29 28.17 71.83
150—200 3.05 12.48 12.69 16.75 32.91 22.13 28.22 71.78
200—250 2.91 12.12 12.97 16.93 33.69 21.37 28.00 72.00

ZREERS K6 MR T WINEOLAE , I 7K 152 1) e K8 B T2 /K T ZR 1 0—50 m 3 [l A, 7K T 7K A% X6
KA 50—100 m i BBl P AR R0 A 55 R RS2 I, X5 100—150 m 38 Bl N 7R A — RE AIFZ IR, X 150 m PLAk
FA) S R AT 198 it e 9 A R DR 00 P 52 i 28 28 A0 LA
4 ZEig

(1) 2009 4F5 1987 AFAH LY, Ab a0 TR ARAT 55 B | v B8 s 3 R s 2 = AV 7o T AR A P2 | L o 4
7 AR AY F K 1987 4E 3] 2009 4E 73 BIFEAR T 5. 15% H1 0. 54% F1 0. 03% ; M {5 7 56 B R 5 7 o B A
BT AR L S SN T 5. 719% 0. 01% , AS[a] X 38 =22 () A 5 78 i 38 745 A e el 50 %) 2 PP 7 W AR 5 5
I 56 B RN R T 5K 3 N

(2) KT 0.1 BUFEBHE BOEE /B s, T U T 1 DA GE hy 3 4 i e % 2E 50ats 28 Ak 1Y) - i T AR
49919302, 3 hm* , HoA R 8% 2 A= 2 BB 1Y 7 28. 31% , EFEGEAY 5 41.33% W Bl 3B A TE AL 5 30.36%
ST A AR TN 326931. 12 hm®, Horp kA o iR Ak R il A0 R AR 5 3R 1k 1) & Ml e A0 1) o
F 7B AR AL - R 41.98% (43.20% Al 14.82% .

(3) MANI] DX 3R g e 22 (8 55O, A A IR A 728 A i B S8 1 DX 3l Ay g 1 1y DX G L B DA P L 28
FNERIE] X8, 33 LA DX 3858 b 748 A 1% 4 1o AR o RH R DX 8K 1 o AR L A 43 S R B T 30. 25% (58, 17%
47.38% , 1 LI VL= SR Ak 5 BE IR Ak 0 32, P& & H 0 T AR L5535k 15. 79 (44.72% F134.19% , I
LA DR A 5T T 45— B[] A A 2 1 1 32 i A5 OQ T 1 DX s, JE O PSR XA 7S B LA X Sl B 2 b 5t
AR AR A T M ST E

(4) MAEBE AR IR B TR, BRTEE A AR 5 AU Z ] i BLAEOCHE , Jeat iiAE g A8 1k 1Y)
WKsh SRR N R Z . AR X i R e fb A 28 TR A (6 1 X 5 X)) ki in B g4k T
PR PR X A AR 25 PR TR b AR AR A, DA K PR T K T B0 1L DO e AR A 5, L
KT AR A XTI R AR 28 A 14 5 W 915 L 7R 240 -2 A /K T 26 4F 0—150 m 31 Bl A, 0—100 m 3 B A 52 M e K
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