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FRWE AW TR AL, 5 H A 4.828x10° f= 4.805x10° t, a1 F AL )G % & 0.47%., #A% Cinnamomum camphora,
HAamm g £, Metit, R4 Metasequoia glyptosiroboides , H-H 2 18 2 Fo ¥y A Populus = LS AR AN TG L 2T
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192%, BT R HAFARETRGFHEKE168%), AR L BRANZTRAFEHREZRKLY, 2] 2016 F
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Biomass estimation and a dynamic analysis of forests in Shanghai
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Abstract: The objectives of this study are to estimate the total biomass of forests in Shanghai and its temporal
dynamic during the past two decades. Taking report data from a continuous inventory of forest resources in
2014 and in-situ measured data from typical sample plots of forests in 2013-2014, biomass of forests in Shang-
hai were estimated using the conversion factor continuous function method (CM) and the allometric growth e-
quation method (AM). Results showed that the total biomass of forests in Shanghai in 2014 estimated by CM
(4.828x10°t) and AM (4.805x10° t) were similar with CM only 0.47% higher than AM. The six main contrib-
utors to forest biomass in Shanghai were forests of Cinnamomum camphora, other hardwood, mixed broadleaf,
Metasequotia glyptostroboides, other softwood, and poplar. These six species groups occupied 88.7% (CM) and
85.7% (AM) of the total forest biomass in Shanghai with young and medium-aged forests occupying 86.2%
(CM) and 79.3% (AM). CM estimates showed that forest biomass had increased since 1999 approaching
6.400x10° t in 2016. The average annual growth rate of forest biomass from 1999 to 2016 in Shanghai was
19.2% exceeding the average annual growth rate of forested areas (16.8% ). Meanwhile, biomass per unit area
of forest also showed an overall growth movement reaching 75.7 t-hm™ by 2016. In conclusion, CM and AM

were relatively consistent in estimating the total biomass of forests in Shanghai. The biomass estimates showed
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both quantity and quality of Shanghai forests improved markedly during the past two decades, which were ex-
pected to increase further in the future. [Ch, 2 fig. 4 tab. 35 ref.]
Key words: forest ecology; arbor forest; biomass; conversion factor continuous function method; allometric

growth equation; Shanghai
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ST AR GE IR Y S T A A3, R AN B RUBE b (8 7 AR AR AR e 2 0 B DX IR AR AR W i A AT AR, AR
AV EAG SRS S, BRI RIS G 0 kAR R 0, R SR AR R R BT H W A AR AR B
35 AT B I ) e A 5 2 RS N e A R, R IR R HAEIN 8% ), AR R
N ATAT R o AN BB E R A B AR P i vk . MW AR KOG R A B ARL AT MBI A ) ik
WFRAE Y i S e 8 i, R HIAR G AR 0 S R B AR LU . i T AR AR WS R b S b 1) B 2 AR
MR, AR )T I T Y 2 R F e AR MR A W OB AR A i PEAG O AR AR
KR (A AR S s 2R K 7 2 ) SR AE MR G A RIS RERRAE A5 b5 (AN A AR . A5 56 ) 5 AR R 28 2 78 £ (i
P A ) [ R G R I GERR Y, JEH R BT X AR AR AT, E— 2 3 PN AR AR X A o
W . IR EE M, Fe] TR I AR RAGSE, JF T T XA B A RS EAT
UEo b2 v [ T AR B i e B R T 2 —, PRl T A B e B TR TG Y A, AR ARV IR
HEBREARARNER B, R Bl AR R EZEA Sy, WM FECE i A 805, R4S
ZWCEBR A CHAER] . 2 20 20 a,  FEARAMEL AN 1999 4R 1Y 3.17%35 fin F) 2016 4F 1) 15.56% ;
2016 4417 #R bk i AL 98 687 hm?, J b IR AR AR 1L 85.60% . IT ARk T A7 — SE B 5T 40 i LA R
Cinnamomum camphora, JK¥. Metasequoia glyptostroboides, 1M Populus, % vi Ligustrum lucidum, #h3
Elaeocarpus decipiens, E % Magnolia denudata, ZE# Koelreuteria paniculata 1% % Wk Liriodendron chi-
nense SEFR A I A RT G, R A YR F A0 K 11 L RN AR OC R IE XS BT AR ARMRBR A3 7K SF- X A K
V- F0 A ) e BB A e AT 1A SE s (HR DL BIAE T K R IS [R] 5 B X IR AR AR Wy R AT AN 5 Y
I3, X2 20 a IR ARMAEY B S BEAWIFAE R . BT, AWTSELL 2014 4 BT AR AR
BRI T e B S B, R R AR D S R BOE MG T BT SR R AT 2013
2014 A TR AR B AYAE Y S D0 B0, SR AR S i AR K D7 FR VAN T IR R A B X 2 RO s 5
R YR TR 2H A 2H 0 T ARARAE PR 1 FU RN A0 AT, g mFST Al 19992016 AE R ARARAE
Wit sh &2k .

1 B 58 K A8t 58 7 ik

1.1 HRERE

T (30°40'~31°50'N, 120°50"~121°53'E) MM KV = MM AR %, RWIAREE, MimbiHg, ek
YL . Wi, dE BN A 105 47 B i b T AR 2 6 340.5 km?, & bW HGHE Z KU A, D0
rBY, H B FRSY, WIKFE, ARG 17.6 °C, 4EH BEECH 1.885.9 h, 4EXfE/KE N 11734
mm 5 R PO A DB B LKA, BRI R R . R RS R R R R, £
SR, AL A R A

ORI ZI A, Figb v AR A B R R 1.0% , =52 401 2E AR VL4 Ll b X R 4 1L 5 19
LR TR A R AC AR . AR 2014 4F B AR IR S Se et e, i ARk b E AL 101 916 hm?,
AR 89 022 hm?, FRAMEL 3N 14.0%; e ARMEF N 72 343 hm?, IRy 3 087 hm?, FEjE
MOERZTMO) A 13 605 hm*; 36 37 AR BE RN 6.643 2x10° m®, FRME BN 4.495 9x10° m’,
1.2 WMRFE
121 HH % T ARMEEE S 1999, 2004, 2009 F1 2014 4F i 1 AR AR GE 0% 2075 A& 4o ik 5 DL &
2012, 2016 4 ¥ i AR GE U 20 24 W I 2 45 iV BBRHE o T AROMHE P AR R 43 ol FLAB AR 2, MIAZ Cryp-
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tomeria fortunei, JKAZ, WAZ Taxodium ascendens, FIA Cupressus funebris, HABFZZS, #01iR, #H,
Wi Ulmus pumila, WFF Liquidambar formosana, H A2, 8, WIB Saix, (R4 Ginkgo biloba,
FoM R E 2, R IR A R R SE AR MRS B (R AN AH ), IR dH e i T AR AN & B . 2012 48, MRIEE R
Mol R g —2 4k, BRI A AL BT R IA R R R TR B IESE AR R, R
BUAIHIAE D AT BERE DU TR ARARIE B L] T ACRR 32 S AR b 26 0 % 281 1T AR L 0 25 AR LG S5 R AIE BE AL 07
M, FEIE S A BT A K A AR e R T 100 AT B 25.83 mox 25.83 m (Y SURLRE M, o HoAth
K4, MR 34, K284, WAz 14, MR LAY, K 64, A& 1A, HAMEZR 1545, 4
BT A, HABKEEZE 114, @R 10 4>, FFRETR 4 4, 38710 ADSFeARMEE L . A B 53 [ 15 R T 2013
2014 45X 71 SRR BT A T AR ARSI B0 55 I 80

122 A#FAFFE I R AER N T %22 R (conversion factor continuous function method, DA
TR CM ) F1 B R S 33 A= K F2 15 (allometric growth equation method, LA Rk AM #:) X%} 2014 4F |
W 4T K 1 F7 A MR P B AT A B . (DR 97 34 22 R B0 (CML 35 ) o FANG 2513 4 6 45 H 4= 9)
HOFEE B 758 A, R E AR G T 21 28, 2R ABRARIE R Y AR ) B 4 DY (Fae) 5 R R Y
KRN Fou=arb!V; FeAb N B a5 & R LLE KRN B=axV+b, Hrp: B ydE—HFh 2 i 547
AR AE Y i (- hm) o M b BB R 1280, V Oy dE— IR Y B AR & A (- hm ) o ACBIESY
AR FHALR R e F SO0 1 QAR S AR KO R (AM 35) o 826 L A28 B SR MOl
A7 M i o o T T R SRR e e BRI (AR KT 5 em) 5 BERE L A O SR T AR
TS M BT I Ml DX R A ) 2 0T ARE L SRR AR . RSEMK. R 22 A A SER AN S R A
TR (3R 2) o A0 TR A TR AR ML A i e 150 40 . B R A R AE W iR, e AR D 4 R 4
SMESRAS BT IR ARMAEY) &

1 FANERESEYERBRETFSH

Table 1 Parameters of biomass conversion factor between volume and biomass of arbor forests

R Fi2H a b N R?
HoAAR S . HoAfth A2 0.529 2 25.087 19 0.86
Wtz . IKAZ | Az 0.349 1 39.816 30 0.79
GEE R 0.889 3 7.396 19 0.87
24 200 1.145 3 8.547 12 0.98
R AR . AR A B ] 2 1.178 3 2.558 17 0.95
Pk WA AR L A A 2 0.475 4 30.603 16 0.92
R 0.589 4 24.515 - -
e iR 2 0.978 8 5376 35 0.93
VR 0.813 6 18.466 10 0.99

LT AN [0 Rh 4L e 45 B 7 ZHOR IR T4 B BRTE RIS 25 30k . N 227w [R5 v B O AR AR 58 R® 2em [0 UH D7 7% 0 ke
ERB . —RABHLMATEIZZS

2 HR54

21 FAMREYELRE

CM 31 AM %1 2014 45 11 4 T 7K T AROM S AE P it A B 45 SR B o B3l (81 1), 43518 4.828%
10° 1 4.805%10° t, Aj & AN L5 & 8 0.47% ., CM 3L AM 248 B b T F- AR R /3 _E 28 9 0 e 4303l
9 0.274 1 0.289, R #H H G & AR 5.47% . 2 By kXt 2014 4 F T 5 A MROE 249 B0 T B AR 9 6 1 A A
SRR LR —3, 43R 66.7(CM i) 1 66.4 t-hm?(AM ),
22 AEAWMMATFAKENE

W 3 Pron: R dlksy, fp . M2 WE . K2 HMEREEE R FEE T IR
MRAEY R FZ oI E , CM AT AM 255 SIS 53X 6 ARl 4] A= 1 i 22 A S AR W Y 88.7% 1
85.7% . FETF ARMAL M Fhrh, WA S AW a e, CM 4G50 2 294.404%10° ¢, AM #4554
2 333.854x10° t; 5 2 fii y HABBEFE S, CM e AM b B s 2E M1 0 51 706.992x10° Fil 634.780x



55 36 45 3 1) PR A5 T TR AR A W A B e S A A 527
K2 FAMBEARREEKARE
Table 2 Single-tree allometric growth equations of arbor forests
L A Fif T Fift 41 A=Wy i 4l gy (kg) S A A

Iy B Pinus massoniana AR R A i M, M,=0.008 28 D73} -00025
W 1AM, M=0.066 62D>%3 70476
S M, M=M+M,

Lk LIk WA M, M;=0.016 79D %pj-021218
B M, M,=0.093 11D HEoweT
SR M, M=M+M,

1A Cunninghamia lanceolata™ JK#Z . #12 JAbAZ % R A i M, M,=0.016 39D 20174
i EAEY R M, M,=0.065 39D 2f044>
AR M, M=M+M,

U W T A b M, M,=0.120 520> B3
YR M, M,=0.089 Q9D HH0304 14
BAY R M, M=M+M,

4o g0 401 s A M, M,=0.107 47D
W EAEY R M, M=M-M,
BAYE M, M=0.139 99D>*7

FE T2 )7 E % Magnolia grandiflora 3R 4= 4y & M, M,=0.104 94D'*»>
Mo AR M, M=M-M,
BAEY)E M, M=0.330 79D'*®%

U=t Hh3 HF A M, M,=0.126 8411557
o EAYy i M, M=M-M,
BAY M, M=0.188 33D**'»

e E) WA M, M;=0.047 27D
B R M, M=M~-M,
BAY R M, M=0.109 94D>#3

fafy BB . R, AR BE R 2 T Ay M, M,=0.033 45D
o EA R M, M=M-M,
BAEYR M, M=0.103 87D>*®

SRR 4 S i M, Mi=0.047 72027
o B R M, M=M-M,
B M, M=0.063 93D>"'¥

Ay 1260 RS W AY = M, InM,=-3.750 00+2.450 00InD
W EAEY R M, InM,=-2.560 00+2.400 00InD
S M, M=M+M,

7L Tk MR A AR 28 R AR M, M,=0.013 45D>*%
o EAY i M, M=M-M,
BAYE M, M=0.019 01D** 1"

YL s AN IR TR b ey S A KT R IR T 45 BARTE IS % S0k . D Rm lde, H i

10° 4450 3 BLAORIF, CM AR AR (4928255107 D), AM 3%y BT (380.639x10° 1), i it
S FRABRA BB T/ . M AM B £ S HE A 0 B L B 1.534%10° LI 1L586x10° 1.
BB PR MR WIS . KRS R B 8 TR 4 BERTR e 5 CML 3 £ 5 8 80 o T B2
B0 3 AR AU B (1031 t-hm®) . K% (97.2 t-hm ™) R (82.7 t-hm?) s AM 3 54 56z
T B R B 00 (1314 b ), LA BERY (84.2 1-hon) A1 4 (76.2 t-hn ) o 1K i 56 T
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FRA DB AR fe ik, CMOEAT AM 3EAG 45 R0 510 21.6 71 40.9 t-hm™ (3% 3).
®3 LBWARAKNMAFTAKZEMENBNERENE

Table 3 Total biomass and biomass per unit area of different tree species groups of arbor forest in Shanghai

—_— ——— AEPE /X0 ¢ LT BUE Y R (6 hm™)

CM 7% AM ¥ CM AM
HAb A 1481 72.593 81.553 49.0 55.1
Mtz 368 28.241 18.023 76.8 49.0
KAz 5 069 492.825 293.693 97.2 57.9
Az 736 46.096 96.704 62.6 1314
A 597 12.896 24.405 21.6 40.9
HoAb Az 1255 50.829 80.899 40.5 64.5
FHIFR 25 1.534 1.586 62.3 64.5
e g 27 728 2 294.404 2 333.854 82.7 84.2
T Bt 179 14.442 11.534 80.7 64.5
A 170 4.965 7.391 29.3 43.6
At A ] 2% 15 788 706.992 634.780 44.8 40.2
L) 3029 312.25 230.675 103.1 76.2
LK) 1575 105.798 101.569 67.2 64.5
A 1158 51.207 74.645 442 64.5
HoAb i 26 3453 169.131 243.607 49.0 70.6
fi] - {2 7051 304.707 380.639 432 54.0
B TR 2 683 159.232 189.772 59.3 70.7
At 72 343 4 828.139 4 805.330 66.7 66.4

23 ARRAFAKENE
WNEE 4 Pim s ASTR) S 2T AOMR B A i B e 2L 0 I T ARG, OR B/ MR R gl e Ak i bk L i 24
AR BCAARFN S bk, gl o R AR T ARRR S R KRR Ay . CM IR AM IR 2 A B 4l

x4 LBHRRAFTAMRSENE

Table 4  Total biomass of different tree species groups of arbor forests in Shanghai

AR /10Tt PRI HE/XI0 L GERARAE PR/ 0 SR AP /X0 R AR AE /X 10 ¢

b CM 7 AM CM AM CM AM 7 CM % AM 7k CM % AM 7k
ol pa 2 9.029 15.317 48.039 52.759 13.236 11.658 2.289 1.819 0 0
Mz 1.327 1.452 6.972 5.620 0.753 0.499 12.859 7.330 6.329 3.123
Kz 29.982 33.810 149.253 119.492 104.94 50.169 172.827 75.889 35.822 14.334
Az 12.709 34.646 24.540 51.642 3.176 4.174 5.568 6.136 0.103 0.107
AR 7.920 20.019 4.929 4.360 0.030 0.020 0.017 0.006 0 0
HoAbAZ 2 46.808 78.194 3.954 2.657 0 0 0.067 0.048 0 0
B 0.277 0.359 0.938 1.080 0.319 0.147 0 0 0 0
iei) 1367.162 1670.411 871.475 635.183 44.233 23.349 11.380 4.850 0.154 0.061
i g 0.263 4.127 1.045 1.661 4.367 2.962 8.533 2.720 0.235 0.064
LR 1.460 4.627 2.848 2.511 0.624 0.248 0.033 0.006 0 0
Al B i) 2 602.207 587.114 96.954 44.031 5.337 2.842 2.486 0.790 0.008 0.003
e 1.285 2.581 31.692 34238 154211 108.214 111.718 75.848 13.344 9.794
i 1.234 2.392 12.028 14.826 53.16 51.256 35.083 29.797 4.293 3.298
R 8.939 17.379 28.215 43.993 7.655 8.175 4.893 4.093 1.504 1.005
A 8 il 2% 31.442 71.806 49.485 83.686 47.058 51.342 28.383 26.567 12.763 10.206
I - TR 35.105 86.457 222.279 256.369 41.790 34.592 5.298 3.120 0.235 0.100
LAk 22.610 52.966 92.013 104.795 35.338 27.088 9.271 4.923 0 0

Gt 2 179.759 2 683.656 1 646.658 1458903  516.227 376.737  410.705 243.940 74.790 42.093
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bR 2 A 2 A A e 22 R IR I 4L 86.2%F1 79.3% . ST owmrameE wmakys
TEARFL S el vpr, R AR R R F ok S ¢ | BT AENE

FLADRE IR, CM 1AM o4 B Bt i LR A it B L X

59.6% 1 71.6% , IABGEREZE 5 LR 85.2%F1 92.5% . KAZ . [ ﬁ4_

TS R0 LAt A R 2 0 A o R0k B v Ak, CM s AM 35 3 Ez—

S P 2 2 0 o 30.3% 1 40.7% , T3.0%H 67.4%

A K 29.3% R 34.4% ; Az it 2B gy ) S R G EGAR, CM 3k CMiZ AMi%

I AM 43 B B GO bR AR 0 i 5 L 49.3% 1 46.9% . A B Al 7 3

B1 EETHRAAKREDETEE

igure 1 Total biomass of arbor forest in Shanghai

24 LBWFAREVENSETL .

S CM R AM 3555 AN [R] AR ol 2 R 2 7 AR AE 3 1) Ak
B RAE—E S, EX ARG R LT, ST, ABRET CM %, RAHE 6 1
TRARMGE IE AR5 G TR, AT T 19992016 4F | 1 F7 A MK 2 2 W 1 1 3 25484k

WE 2 iR B 1999 48 FifE i Fe RAR B AEY) & Fr S P g K, 2 2016 44358 6.400x10° t,
1999-2016 4, Fr AR M Py ARS8 K RN 19.2% , 8 33 7] 40 7% AC b T AR A 4F 4 18 K 2% (16.8%) . I
AL TE AR Py i R b R R I H 1999-2004 4F, TR ARMRELAL AR AE D) i A 54.0 t-hm™ T [
#) 32.1 t-hm?; {H [ 2004 4FR i sefae EFb, EHBKZ R 7.4%; 2009, 2012, 2014 F1 2016 4E 4351
472, 59.0, 66.7 Fi175.7 t-hm?>,

34k
31 AEFZEEEH LEBEFAKENE

RIS B R R S ERRZE 8T 3 4ye 7180 _
BORHECT; FANG %R TARMA AR % Z | - wimsems Lo &
RGN TS REOL, JFHS TSI X i
EREBRANCR . AR, AR, % E {1 {w =5
PR LR T 5 AR DA BCH A 56 R (AN XU R R o 2 120 &7
15RO R RE B BB BB FREA A RUE L FT[T | L] )
B AR W A R Bl i AL RN AR SEAR 1999 2004 2009 2012 2014 2016
Hy T MR A /N RUE R IR 0 42 i
AR AT, L2 T, AM e B2 1999-2016 4 ki i f Atk b 4 2 & fo 42
FH Bk S R A BRI R R R A W, IR IS R W AR T 6 & A
S5 /R H R A 0, S5 A T R b X Bk X ek Figure 2 Dynamic of total biomass and per unit area biomass of
TRARAE Wt S EORS R L R A T A arbor forests in Shanghai during 1999-2016

HuT g, A MO B T W 0 A R A 77 1 D7 i 2 — 205 H AM o5 BEAEAE l RUBE R AT 5 A A
R, HBEFEA ) i A KO B e WA S A5 R AR ORI o ARWEFE, BRARZE | A2 28 B R 1Ak
AT ARAE P SE AR A e OO RS AR b 2 T A A L T % SRt XATRGE B — G AR W R A
B, TR R A AR R B, AT AR AR ) TR R b, AURE T AR B — TR R A S
Rlwmo WL, 2T E i OSSR R CRep 2R« KAZ L W) 9 Z oA Py R pnl, AT g
SR T AM A 5 DXCIORIAR 23 T ACBR A 90 45 14 A 11

PRSI KF A ) B BERL . FANG 457 CM 2 A S0RS BE IR T AR AR K Y AM 351, (H7E R %5 1]
R KIS [R]F 90 _E AT BRbk AR 4y i Sl A5 o A it 3 o e 90 2 SR AT RO AR B AR A LU BT BR T
BT ARARGT IR A R, AT CM IR A 38 AR AR A Wy i Y DX 25 AR AR S5 2 S B . AR WP 5E p, CM
LA AM IEAG R 2014 47 E i T IR ARMR R AR W B i (24 4.800x10° 1), ST 2 5 ik AR S AR
bS5 T HA A B 1 — Bk, SRR AR B, B, TETCHR T AM SRS IUAR PR Sl A A
S i, CM it BERCAF 3 S e B3 T TR ARARE AR W B Bl 252 4k

B S AT — Lo TS b 1 T X IOK S A TR AR AR A i AT 1A B SR HEAE ST 2009 AR 2R AR BT
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PER R, T MER B CM 22, xF BT 8 Rl A ARM (R . KA. BB M. W,
FIREL . E RS FAZA) B S AEW R AT TARE, 25070 512 1.696x10° il 1.698x10° t, X — 45 AL T A
FER A CM 32 (2 M) Al 3119 2009 4F T AR RAE ) i (2.056x10° 1), AT fig Jst U2 T 6 B 45 I I 9 A A &
T R A A [RRE I T ARG RIS A RORE, R AE SRR A A Wy A [ AR R A B
T 2009 AE TR ARMAE YRR 2.173x100 v, W= FASWESY, B 2 WU AE AR W R AG B B 2E R
JiAh, ARG 2 ROy AR 2014 4R B T IR OR AR Y OF- 34 A T AR AR ) A 66.0 t-hm?; GX—
BOEAR TR AT CM 54535019 1989-1993 4F 4[5 SF- 47K - (77.4 t-hm™) 3 {H 35 F SR FH AL A= 997 4 1l ) A6
T AG 1Y 2004-2010 474 VL = A Y 1 DX TR ABR I - 34 5047 18 AR AR ) 4k (54.2 t-hm ) ™Y R B B FRR
AR SR o 2 0 XSO 34K
32 FAEWMMAFMBANTAKEDE

MBS FPEE R SR, BEiE . M. KA. RHR . AR AR A A ) SRR B A K, At
di 8 LA b, A A RO B AT R TR KA AE W B R B TTER A . 1T 1999 A (1) AR MR TR 1 2T A
G BTN | B R T s U o 7 Y O O v L O O N o 7 P S T s R S A e
KRR AR AR, W EEYOE R B AR SIS SR e B K . AEAN TR R R AL, AR
A TR LK, M E RSB —3, JIAh, CM B AM 3 76 4k 35S [ A% R 4 114 20437 1T AR
YR —EER, XRBET 2 FOrE AR SECRT R R A KON . Hoh, BB A
FUKAZ TR . AR W o R By TG R AE ) R S ARG, e T R R A

IS ZEF K E, 4. P MOR B TR AR Py ik i de EE STRR S AL, RIS, REAR L R A i 2
IKAZ L I TR R L Al 2 28 S5 A A R 2 1 B Rk o 4l . PR AR, X — IR AEWIL . VLI
B FIREAAAE S 3k S 3t 253 20 a, bV RV R T AR MR B A T B R B, (HAKIR A5 AR
SRAG, FeARMREAEY A R8T, 4, T4, P AEwE A ax i, AReas
FHEAR Y, LT IR ARMOEE Y WU R e R e R
33 LtiEHFAREMENNTEL

M 1999-2016 4 1) & JE A, LI IR AR E A RS g, AR KRR T 192%,
FERTL =M X e g it o RIFER AT CM A6 5 A VT 984 2000-2005 4F- DL K #7114 1999-2004 44 43
A= ) B A B4 1 KSR 4 R 4.9% 551 10.19%M R4S X — B 3T A B 14 K 55 4 (1999 4E ) ZR AR 5E IR
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