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Abstract: Maximum likelihood classification method was used to extract moso bamboo (Phyllostachys pubescens)
forest from multitemporal Landsat-5 Thematic Mapper (TM) images. The dynamic change of bamboo forest ar-
eas in Anji County, Zhejiang Province in the past 30 years was conducted. Meanwhile, total aboveground car-
bon stock of bamboo forest was estimated. The results showed that (1) overall classification accuracy for each
TM image was over 85%, and Kappa coefficient for moso bamboo forest ranged from 0.80 to 0.95. The rela-
tionship between moso bamboo forest area estimated from remote sensing and the forest inventory data was sig-
nificant with a R? value of 0.981; (2) during 1986 — 2008, bamboo forest areas were increased with highest
rate of 86% in Xiaofeng and lowest rate of 14% in Tianhuangping, except Kuntong with decreased rate of
8.89%; (3) the increase of moso bamboo forest area in Anji County during the past 30 years was at the ex-

pense of conifer forest, broadleaf forest and farmland; (4) according to classification results and above-
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ground carbon density of moso bamboo (i.e., 20.297 Mg-hm™), the aboveground carbon stock was 1.106 Tg
in 1986, 1.213 Tg in 1991, 1.327 Tg in 1998, 1.413 Tg. in 2004 and 1.466 Tg in 2008, respectively. [Ch,
2 fig. 4 tab. 31 ref. ]
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Table 1  Classification accuracy of five different Landsat TM images

) SR A4
T B 1R 1)
K EE 1% Kappa %44 ARG B 1% FH PR BE 1% Kappa Z %t
1986-07-25 9141 0.883 2 90.54 89.33 0.850 0
1991-07-23 88.67 0.852 5 87.30 87.30 0.831 6
1998-08-11 93.75 0.921 0 95.12 96.30 0.945 5
2004-07-26 85.94 0.805 4 87.50 91.52 0.863 9
2008-07-05 89.06 0.841 0 92.31 88.89 0.812 9
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Figure 1  Classification map of Anji County from 1986 to 2008
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Table 2 Moso bamboo’s rangeability and dynamical degree for different towns
B2 A AV E /% AL % Z 4 AL MR T /% A%

B % 43.42 1.97 R 20.42 0.93
85 il 17.48 0.79 KL 72.88 3.33
FA 85.57 3.89 X7 19.85 0.90
PNt 14.59 0.66 5 S 1 76.91 3.50
i A 4L 34.32 1.60 IpIIE: 25.30 1.15
i 2 - 849 -0.39
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AR 2, Ak IR 2 1k 2] 38.08% , 29.65%, 29.09% Fil 25.66% , 4EAEAL R4y B K 7.61%,
5.93%, 5.82%H 5.13%, 1991 — 1998 4, EAT M ALY 3G 0 32 28 A A= 7 B TR AN 22 248, 728 b iR 2 43
WIh 35.24%H1 24.57% , AFAEALFSr 5K 5.03%F1 3.51% ., 1998 — 2004 4F 18] T A7 A i AR A 36 hn 3= 2 4% 4=
LB S | AR M bUZ L, AR E A 47.26% , 34.56% F1 27.01% , AR LR 4 R 7.88% ,
5.76% 1 4.50% ., 2004 — 2008 4F & 77 Ak i AR A 1S i 35 2 % AR TR R £ R RB AR, AR AR AR IR E 0 0l
47.42%F1 23.08% , 4FAEALEST R 11.85%F1 5.77% .
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Figure 2 Spatial distribution of dynamical degree of moso bamboo forest in the past 30 years
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Table 3 Moso bamboo’s rangeability and dynamical degree of the four different phases

1986 — 1991 1991 - 1998 1998 - 2004 2004 - 2008
£
Ky K Ky K Ky K Ky K
bz - 7.65 - 1.53 15.08 2.15 27.01 4.50 6.25 1.56
0l A 14.93 2.99 13.53 1.93 -592 -0.99 -4.29 - 1.07
EE R 29.65 5.93 24.57 3.51 21.04 3.51 -5.07 -1.27
PN IAR 13.37 2.67 -6.78 -0.97 21.78 3.63 - 10.97 -2.74
i i 6.45 1.29 -12.10 -1.73 34.56 5.76 6.68 1.67
2% 25.66 5.13 0.84 0.12 -51.01 - 8.50 47.42 11.85
XD - 15.20 -3.04 7.92 1.13 6.90 1.15 23.08 5.77
R 21.46 4.29 35.24 5.03 10.45 1.74 -4.71 -1.18
FE S -5.82 - 1.16 -1.97 -0.28 47.26 7.88 - 11.85 -2.96
5 S 29.09 5.82 5.19 0.74 12.93 2.16 15.36 3.84
[ITYIE = 38.06 7.61 -27.32 -3.90 16.05 2.67 7.60 1.90
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781 G- N -a™, L LA 40%09 NH0A IT N FAT MR R F 228 45 B2 )k 5 BoR O R AT
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12.50% ., M 4 ABrBEE . D1986 — 1991 AF[], i iF bR b R i Al 1) T AR 20 B A6 T 4.47% M1 2.45%
X} FB AT R TR 5K (0 BT R R 50 8 57.84% K11 19.45% ; (21991 — 1998 4 [u], ixX 2 Fiih S i i fL A8 1k 5
b B A — 2, 0k 4.97%F1 1.42% , B TR B AT MR E LY 5K 1Y BT Ek R 0 B R 27.68%
40.83%; (31998 — 2004 4F-[0], 2 Ff 2 (1 1 L4350 A5 AL T 3.93% 1 6.06% , i bk Thm AR AR £ 186 i Lb 45
W4 % B A A AR 5K K TTRR R S 42.019%F1 28.27% 5 (42004 — 2008 4F=11], 2 Fh 12 i i A1 43 51 AR
T 4.61%H 0.71% , XF BT 5K 19 DTHER 250008 42.67% 1 22.51%., I35, TEIE 30 a 4E 0 [A] B,
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Hh B 2 IR AR AR AR TR S, X RS RS BRI MIT AR . S5 —Jr T, PRk ALY
PN 208 5 ) N5 AT ARAE r — & Xﬁﬁ(i%fé&ﬁﬁ%ﬁﬂ% I R AT RECR U 2 HEAN R
BXW, r FRNEMEKR, F BB AEE)ESRS L HA XK (r-strategistis,  BVEFE XK E T4
FTFHEK P B R AR R, X DL < BUME, 0 A-XEHELL PR UM ) B T s H 20 A
MAESRZRGENWF 2L TR, K523} F Fagaceae, f5Fl Lauraceae FIFAF} Pinaceae 55 77 AR ik
bR AL, KRR, A SRS TR E AL T3 ARHESE 4 BB, #E 1986 — 1991 4F i it
Wn@wma‘%’rfr%ﬁi\igﬁnﬁﬁﬁkaju 57.84%, Tfi 1991 — 1998 E’ﬁﬂﬁdﬁé@i%ﬁ?ﬂciﬁﬂ 40.83%, ML,
Bf L RENARA KR A KB AT AR R R YRS T BB B T AE SR ALK R R, JE 2 A B
/I 20 20 90 AR JE A & 21 thad v, W& X B AT AR ALY 5K 19 51 ﬁkﬁ@zm%ze I MR AR FE R 42.00% 72
A7, EFMARES A T RE, M 1998 — 2004 4E (1) 28.27%V8 /0 K 2004 — 2008 4 (1) 22.51% ., 551 TE 2004 —
2008 B BT i MR AR AL A 0.71%, 3k — ARG UE T %8 75 570 e 0 28 3 R 2B 25 8k 35 0 T e o %%
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Table 4  Transition matrix of land use type of Anji County in the past 30 years

AEf TR KAk g0 A Bt Bk fi] - Pk WAR/% STk %

PN 1 893.58 43.26 164.08 7.24 126.21 3.71 7.77 1.19 0.03
Bl 48.79 960.34 464.27 115.29 66.26 14.72 31.88 0.90 0.14
A i 603.42 197126 4040398 4993.54 577178 217855 5012.07 32.23 21.56
R 26.62 23491 1036.77 1 247.00 166.17 57222 227.36 1.86 0.98
1980 = 191 Bk 52.16 47.87 4 350.62 261.78 16 053.13 1 946.66 4 520.55 14.41 19.45
I - b 14.32 3332 2916.75 602.03 3 364.39 18 423.07 13 443.82 20.52 57.84
Tk 19.61 57.71 3 595.76 42245 6318.06 7210.58 36 987.16 28.89 -
i BY% 1.41 1.77 28.00 4.05 16.86 16.05 31.86 - -
KAk 1 611.69 110.87 143.33 334.67 246.87 92.94 118.20 1.41 0.43
bl 101.64  1018.39 649.92 716.22 383.39 218.40 260.45 1.77 0.94
A b 551.27  1505.15 21 869.51 704599 910342 5668.62 7 182.83 28.00 26.02
3 92.13 399.15 1477.89 1696.74 130850 1546.69 1127.98 4.05 4.09
191 198 Bk 334.93 25349 4066.10 199541 10515.19 343035 11 270.40 16.86 40.83
lig) it Ak 60.03 8598 163924 117500 2151.53 17 602.21 7 641.22 16.05 27.68
Pk 131.47 23890 232738 2519.03 547556 1119831 38 340.22 31.86 -
T /% 1.53 1.91 17.02 8.19 15.44 21.03 34.88 - -
KA 1 951.71 81.58 410.10 58.94 193.43 36.01 151.44 1.53 0.55
Bl 157.03 1503.16 1 308.07 184.81 120.73 77.79 260.38 1.91 0.95
P o3 219.69 124659 21631.88 123935 1201.41 2351.05 428277 17.02 15.65
R 466.15 1198.10 732429 111548 661.44 127270 3 440.13 8.21 12.57
1998 — 2004
FARN 217.75 52431 991622 101122 7731.22 2042.09 7 736.84 15.44 28.27
li] - b 144.44 319.78 5 549.86 739.96 1457.04 20 063.38 11 495.59 21.04 42.01
Pk 105.98 431.15 8 729.94 941.01  6360.18 6 505.72 42 864.93 34.88 -

1t £/ % 1.73 2.81 29.03 2.80 9.38 17.11 37.15 - -
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&k 4

=0 T A Kk AR R i BRmAR AR Pk W% STERI%
KAk 2313.66 39.96 648.26 45.42 134.59 27.56 53.43 1.73 0.22
i 16526 2 317.13 1 990.68 493.68 78.32 29.46 230.11 2.81 0.95
At 421.14 2 541.77 3706896 243937 3047.68 1933.12 742272 29.03 30.52
R 119.98 614.23 251823 818.80 173.07 284.01 762.91 2.80 3.14

2004 - 2008

[ANURN 172.66 13422 3 614.24 358.28 7 363.07 609.59  5473.15 9.38 22.51
Iig) It Ak 72.47 186.24 3 696.66 512.24 775.82 16 725.67 10 376.86 17.11 42.67
Tk 65.65 286.57 11 955.59 662.02 4 817.10 401272 48 430.54 37.15 -
1t £/ % 1.76 3.24 3253 2.82 8.67 12.50 38.48 - -

T KPR hm?,

2.3 RERIE 30 a EMHBRIHEE

L BBATMRAT XN 3 BELUF BAT, BTk R nm I a3 5 a 2247, Bk, J5—/H
AR T BT R BEACR AR TE T — AR 0 BAT . MR 5 BB AT MM B AT 2 B BE 20.297 Mg-
hm 2 K & I 0 B AT MR I 25 2R SRS 3 2235 LN IRl I B A AR T S B i i, 430 1986 4F
1.106 Tg, 1991 4F 1.213 Tg, 1998 4F 1.327 Tg, 2004 4 1.413 Tg, 2008 4F 1.466 Tg, B A7k ALK 1
O S22 3 )

I T ] — itk 5 LAk 8 1) e i i 205 SRR TR IO 25 I AT AR N AR A5 4 B R4 S AR B0, 10 A& 30 B AT bk
W BRI 20, RS RSAE S WIRE, B, HTARMEEMEN TR E A DR
FeAr e, R, Befitt i (0 A0 5 45 2R T BR A7 A0 Ml K i TR AL, QA 785345 G I I e A b B 3 B 3 Ui
PO T AT 25 AN ) B3 B A b A ) R B e AT R — B R ALY

3 i

ARG HN %7 B3 30 a B9 Landsat TM T2 B AR ARG I A 4ot 8, 8 o X B AT AR sl 548
o8 OIF 30 a, L35 BATMOE B LLAE Y 1.48% 1) S AE RGN, B3 K i 34 31 32.58%
HABREM 2 BT AR G A (EILIE B R - 8.49%) , %7 B A4 £ B0 B A MO LR LT
B, AR N 14.00% ~ 86.00% , Q7EX — A BB, BRABAT AR MM T MR IEE LIS, 4
FbR ] AR L R g v b 190 9 2 o = 7 b T B8 I ) DR e R, DR P ) — 5 % 3 (LKL 115 5 4>
Ak 309 8 P bR B A% B 43 BN 1,106, 1.213, 1.327, 1.413 F1 1.466 Ty, B i AL A8 i 52 2R 2 #5480 i
B XS5 NP BATARTE KRR AE S R i L AVE T, kAR e P R oK L AR
A5 FR G g BRI T SR B XS 28 U B K T SR A 2 TR A R AR SR AR X BT MR BT R A AR A T
e, AEBRGEE, ERIREITM LTRGBS IS SRR IR A S B M A A SEPR A 3L,
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