
43 43

11. 2012 10 12  



44 44

( )  

2012 4 9 2

pH ( 12) 9

10.0 mg L-1 9.0 NTU 4

30 4

4 10.9 mg L-1 9

0.7 mg L-1 2 < 0.05 mg L-1  

12. 2012 4 9  
  

 2012.04.28 2012.09.14 

pH 8.2 8.5 

(mg L-1) 8.8 10.0 

(mS cm-1) 51.4 50.7 

(‰) 34.0 33.2 

( ) 24.3 30.4 

(NTU) 7.5 9.0 

(mg L-1) 10.9 0.7 

(mg L-1) < 0.05 < 0.05 

 

( )  

1.  

2012 4 1

(0.91%) 3 7 2.24 3.11% ( 13)

3 6 7 1000 mg kg-1 (1079.4-1223.3 

mg kg-1) 738.8-873.1 mg kg-1



45 45

2740.0-4646.7 mg kg-1

6 7 4305.0 4646.7 mg kg-1 /

0.20-0.28  

2012 9 3

7 4 1.77 2.21%

 ( 13) 4

489.3-686.0 mg kg-1 3 6 7

4 1/2 4

62.5-134.2 mg kg-1 / 4

7 10.16  

13. 2012 4 9  

 (%) (mg/kg) (mg/kg) /  

 4  9  4  9 4  9  4  9
1  0.91 1.00 738.8 489.3 2740.0 62.5 0.27 7.83

2  1.12 1.12 873.1 561.3 3086.7 63.6 0.28 8.82

3  2.24 1.77 1117.8 513.3 4060.0 122.0 0.28 4.21

4  1.04 1.12 767.6 513.3 3780.0 65.4 0.20 7.85

5  1.33 1.30 782.0 686.0 3000.0 134.2 0.26 5.11

6  1.12 1.43 1079.4 518.1 4305.0 58.9 0.25 8.80

7  3.11 2.21 1223.3 599.7 4646.7 59.0 0.26 10.16
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2.  

2012 4

( 14)

53.1-72.6% (16.0-31.6%) (11.3-16.2%)

1 2 5  

5

3 4 6 7 26.7-36.9%

1 2 5

12.7-17.7%  

14. 2012 4 (%)1 

1 61.9 12.2 25.9 7.1 17.7 15.2 15.3 6.6 

2 56.0 16.2 27.8 12.3 14.1 10.0 13.2 6.5 

3 69.4 11.4 19.2 4.5 7.0 36.9 15.5 5.5 

4 72.6 11.3 16.0 3.4 10.2 31.7 17.7 9.7 

5 53.1 15.3 31.6 7.9 12.7 11.1 14.8 6.6 

6 66.4 14.6 19.0 0.5 10.0 34.5 13.9 7.5 

7 67.6 13.0 19.4 5.6 7.6 26.7 18.4 9.4 
1 2.0-0.05 mm 2.0-1.0 mm 1.0-0.5 mm

0.5-0.25 mm 0.25-0.1 mm 0.1-0.05 mm 0.005-0.002 

mm <0.002 mm

 

2012 9

( 15) 1 2 6 4

61.7-76.8% 4
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10.8-19.0% 4

(21.8%) 4 (16.0%)

5

7 (23.1%)

20.4-27.5%

 

15. 2012 9 (%)1 

1 76.8 12.0 11.2 10.9 23.2 25.9 11.1 5.0 

2 66.6 10.8 22.6 4.0 19.4 26.8 10.8 4.7 

3 70.4 11.6 18.0 2.8 17.2 27.5 11.9 4.8 

4 64.3 13.9 21.8 9.1 20.4 20.5 10.5 8.6 

5 60.6 12.6 26.8 3.8 19.3 25.8 11.3 5.5 

6 72.2 13.8 14.0 11.6 21.1 20.4 12.6 5.9 

7 61.7 19.0 19.3 23.1 10.6 8.0 11.7 7.6 
 

7. 

2012 4 3 ( 16)

17.2-19.4%

15.1-16.6% 14.% 7.8%

3  

2012 9 18

15.2-19.1% 4
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16.   ( %) 

 I II III IV 

 19.2±1.2 18.9±1.2 19.4±1.6 17.2±1.1 

( ) - 15.1±2.4 16.6±1.8 - 

( ) - 14.1±3.3 14.20±1.5 - 

 - - - 7.8±1.4 

 

( )

1.  

(1) ( 65-72) 

a.  

1994 2012 4

( 17) 17 3 4 6 7

0.94-1.33 m 1

2 0.53 0.69 m

7  

b.  

2012 4

3

9.83 cm 1 2.75 cm

5 7 4.52

4.76 cm 6
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c.  

( ) 2011 3

1 7

1.12 0.91 /m2 3 0.30 /m2

2012 4 0.30-0.39 /m2

 

17. 2012  

(m) (cm) ( /m2)

1 0.53±0.27c 2.75±0.22c 0.32±0.08 

2 0.69±0.08c 4.97±0.08b 0.38±0.03 

3 1.00±0.42a 9.83±3.21a 0.34±0.03 

4 0.94±0.16ab 3.81±0.32bc 0.30±0.14 

5 0.92±0.27b 4.52±0.29b 0.39±0.14 

6 1.01±0.39ab 2.92±0.12c 0.35±0.18 

7 1.33±0.72a 4.76±0.68b 0.32±0.06 
 

(2) ( 73-80) 

a.  

2

2.10 m ( 18) 3 1.07 m 7

2.48 

m  
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b.  

2011 4 2 7.10 

cm (9.90 cm)

7 2 3

 

c.  

2 3 7

0.12-0.20 /m2  

18. 2012  

(m) (cm) ( /m2)

2 2.00±0.12b 7.10±0.62b 0.12 

3 1.34±0.07c 11.3±0.20a 0.20 

7 2.59±0.20a 3.88±0.50c 0.16 
 

(3) ( 81-88) 

a.  

1995 2 3

90% 3 4

2011 3 2 3 4

16 0.90-1.06 m ( 10)  

b.  

2 3 3.45

3.76 cm 4  

c.  

2012 4 2 0.4
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/m2 3 4 0.2 /m2

 

19. 2012  
(m) (cm) ( /m2)

2 0.90±0.13ns 3.05±0.44a 0.4 

3 1.02±0.15 4.18±0.25a 0.2 

4 1.06±0.10 2.98±0.57b 0.2 
 

(4) ( 89-96) 

a.  

1994 4 1 90%

3

2006 6 33 ( 8.0%)

2000 6 5 3

96% 2010 7 152 2012

4 4 5

2 ( 20) 1.05

1.25 m  

b.   

4 5

2.58 2.45 cm  

c.  

2012 4 4 5

4.0 3.2 /m2  
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20. 2012  

(m) (cm) ( /m2)

4 1.05±0.17 ns 2.58±0.58 ns 4.0 

5 1.25±0.26 2.45±0.23 3.2 
 

 ( )  

2012 4 1 5-6

(

21 2 6 3.1-4.9 /m2

4 0.6 /m2  

4 5 6 7 14-16 cm 1

2 11.5-12.0 cm

4 0.37-0.43 cm  

2012 9 3 11

 

21. 2012 4
 

 (cm)  (cm) ( /m2)( )

1  11.5±1.3c 0.41±0.02a 1.4±0.4(24-42) 

2  12.0±1.8c 0.37±0.05b 4.9±0.5(113-131) 

3  12.4±1.9c 0.38±0.01b 1.3±0.7(21-44) 

4  16.0±6.0a 0.24±0.08c 0.6±0.3(11-20) 

5  14.5±2.0ab 0.43±0.03a 1.0±1.0(12-76) 

6  14.2±1.2ab 0.43±0.03a 3.1±3.8(11-67) 

7  15.5±3.5a 0.46±0.06a 1.9±1.0(23-78) 



53 53

 

65. 2012 4 2 3
 

69. 2012 9 5
 

 

66. 1
 

70. 2012 9
 

67. 2012 4 7
 

71. 8-9  

68. 2012 4
 

72. 2
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73. 2012 4 3
 

77. 2012 9
 

74. 2012 4 2
 

78. 2012 9
 

75. 2012 4
 

79. 
 

76. 2012 4 3
 

80. 4
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81. 2012 4 2
100-120 cm  

85. 2012 9
 

82. 2
 

86. 3
 

83. 2012 4
 

87. 3  

84. 2012 4
 

88. 
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89. 2012 4 4
 

93. 
 

90. 4
 

94. 2012 9 5
 

91. 4 3
 

95. 5
 

92. 2012 4 5
 

96. 5
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( )  

1.  

 

2012 9 2 cm

1178 ( 8) 2011 61 2.1~4.0 cm

702 4.1~6.0 cm 265

8.1~16.0 cm 87 > 16.1 cm

22 1993

J  

2.  

2 3

2012 248 ( 9)

2011 11 4.1~6.0 cm 146

>6.1 cm 31
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702

265
102 46 23 12 6 22

0
100
200
300
400
500
600
700
800

2.1-4.0 4.1-6.0 6.1-8.0 8.1-
10.0

10.1-
12.0

12.1-
14.0

14.1-
16.0

>16.1

 classes (cm)

N
um

be
r 

of
 tr

ee
s

 
8. 2012  

 

85

130

30
3 0 0 0 0

0
20
40
60
80

100
120
140

2.1-4.0 4.1-6.0 6.1-8.0 8.1-
10.0

10.1-
12.0

12.1-
14.0

14.1-
16.0

>16.1

 classes (cm)

N
um

be
r 

of
 tr

ee
s

 
9. 2012  

 

3.  

2010 215

8.1~12.0 cm 114 185

4.1~6.0 cm 120 >6.1 cm 12
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2010

54 2012

2011 ( 10)  

14
17

15

4
1 1 1 1

0
2
4
6
8

10
12
14
16
18

2.1-4.0 4.1-6.0 6.1-8.0 8.1-
10.0

10.1-
12.0

12.1-
14.0

14.1-
16.0

>16.1

 classes (cm)

N
um

be
r 

of
 tr

ee
s

 
10. 2012  

 

4.  

2010 185 4.1~6.0 cm 

120 >6.1 cm 12

2012

4 5 92

2.1~4.0 cm 79 4.1~6.0 cm 12

J ( 11)  



60 60

79

12
1 0 0 0 0 0

0
10
20
30
40
50
60
70
80
90

2.1-4.0 4.1-6.0 6.1-8.0 8.1-
10.0

10.1-
12.0

12.1-
14.0

14.1-
16.0

>16.1

 classes (cm)

N
um

be
r 

of
 tr

ee
s

 
11. 2012  

 

( )  

2011 5 7

2 1

50%

2 ( 97-104)  

 

( )  

6 7

2012 2

101 4 28

( 105-114)  



61 61

8

( 115-120)  

 

( )  

2012 1 10

(

121-128)  

 

 

 

 

 

 

 

 

 

 

 

 

 



62 62

97. 2012 7
 

101. 2012 9
 

98. 2012 9
 

102. 
 

99. 1
50% 

103. 
 

100. 
 

104. 
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105. 2012 6
 

109. 2012 4 28
 

106. 7-2
 

110. 
 

107. 2012 2
 

111. 
 

108. 2012 2
 

112. 
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113. 
 

117. 2012 8
 

114. 
 

118. 

115. 119. 

116. 2012 8
 

120.  

 



65 65

121. 
 

125. 
 

122. 126.  

123. 
 

127.  

124. 
 

128. 
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( )  

32oN 38oS

25-3 20

5

24

24-2  (Tomlison, 1994)

20 4

15

(Hsueh and Lee, 2000) Kao et al. (2004)

2012 1-3 10-13 (

6) 4 1994

4

( 17-20)  

 

( )  

2012 4 9 2

pH ( 12) 9

10.0 mg L-1 9.0 NTU 4

30 4 ( 6)

4



67 67

10.9 mg L-1 9 0.7 mg L-1 2

< 0.05 mg L-1 2

 

 

( )  

( 2008) (

13) 2012 4 9 3.0%

2011

 

2012 4 2011

3 6 7 > 1000 mg/kg (0.1%) 9

489.3-686.0 mg/kg 4

2740.0-4646.7 mg/kg 2 9

62.5-134.2 mg/kg

100:10:1

(Brady and Weil, 2010) 7 /

/ 2011
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7

50% ( 14-15)

 

( 14-15) 2011

5 7

 

 

( )  

1994 4 18 4

 

1.  

(Tomlinson 1994, Osborne and Berjak 1997)

8~10

(  1995 Farrant et al. 1992a, 1992b)

3-6



69 69

(Ye et al. 2005) Imbert et al. (2000) 

27.4 7

45 62~144 mm year-1 (ElAmry, 1998)

50 4 100 mm year-1

3.5 4.0% (AboEl-Nil, 

2001)

3.0% 6

25.0 cm ( 1995) Toledo et al. (2001) 

Mexico Baja California Sur 3

(5 ) 6 13 cm

6

48.3 cm 8 mm ( 2000)

 

( 17)

3

2 4 5

7 1
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2011 53.0 cm 2.75 cm

( 17) Naidoo (2006) Richards Bay

( <1.5 m)

Na+ K+ Ca2+ Mg2+ Mn2+ P

( 2011)  

AboEl-Nil (2001) 8

Bahrain United Arab Emirates 2 7

250 cm 5 288 cm

 

 

2.  

(Combretaceae)

(Hsueh and Lee, 2000 Su et al., 2006)

( 2006 2006)

( 2006)  

2 161.0 

cm 62.5 mm ( 2000)



71 71

2 5

203.0 cm 100.4 mm ( 2007)

(

2004) 2000 9 2

9 184.3 cm

91.0 mm 13

208.7 cm 141.3 mm 

3

2

( 12)

7

259 cm  

 

3.  

( 1983 Tomlinson, 1994)

Hwang and Chen (1995)

0.5% (2004)

6 1% 4%

100% Wei et al. 



72 72

(2008) 2.0% 

4.0% 2.0%

1/4-1/2 Wakushima et al. (1994)

1.5% 

 

(2006)

1 8-70%

1995 2 3 2300

90% 3

4 2000 9

250 15

2 3

( 19)

(1995)

40 ppt

 

 

4.  

31.3‰ (

1995) 1.4



73 73

5.9% (Ukpong, 

1991) 3.2 – 3.5% 

(Wakushima et al., 1994)

2.0% ( 2001) 0.75-1.5%

( 2008a 2008b)

3.0% (Biber, 

2006 4.0%

(SOD)

5.0% 3 ( 2007 2007)

3

170.3 cm 40.1 mm ( 2000)

4.5 2.5

5-8 ( 2003)  

1994 4 415

1 3

6

48 92.3 cm 27.0 

mm 5-6

3

12 33 (

8.0%) 177.8 cm 35.0 mm



74 74

20 5-8 2010

7 224.2 cm

39±19 67

( 2010) 2011

4

 

2000 6 5 600

4 3

96% 28.5 cm 10.1 mm

6 46.5% 279 76.5 cm

25.0 mm 2010 7 152

141.0 cm

( 1993)

Tong et al. (2003) 50%

(twig)

 

7-8

4



75 75

( 2009)  

 

( ) 4  

(Cintron and Schaeffer-Novelli, 1984) (DBH)

(Fernandes, 2000)

 (Fromard et al., 1998; Liao et al., 2004; Ward 

et al., 2006) Fan(2008) DBH

2.4~4.1 cm 6496~17000 ha-1 

DBH 5.9~8.9 cm 4000~8533 ha-1 (

) 13 1712  ha-1

2

( 2010)  

(Cole et 

al., 1999)

( 1997)

(2002) J

2009 7 2 cm



76 76

2556 2.1~4.0 cm 1059 > 16.1 

cm 16 1993

J (

2010) (Osunkoya and Greese, 1997) (Naoko et al., 

2003) (Fan, 2008) ( )

( 1997)

5 2

60~70 cm (

2010)  

3 10

( 2010 2011)

( 9 11)

( 10)

 

 

 

 

 

 

 

 

 

 

 



77 77

20

(UNESCO) (ISME) 1990

20

2–3 m

1994

4  

1-4 10-15

1994

4

 

pH

 

3% 0.1%

 

50%



78 78

 

1994 4 18 4

 

 

2010

 

( )

 

J



79 79

 

2010 2011

2

 

3

 

 

( ) 

300 ha 2.6 ha



80 80

 

 (2003) 

 45(6): 644-653  

 (2004) 

 32(2): 147-156  

 (2008) 

216  

 http://www.cwb.gov.tw/V7/index.htm 

 http://www.tcd.gov.tw/ 

 (2007) 

168  

 (2002) 

1986-1998  17(1): 41-50  

 (2009)  440: 14-21  

 (2005)  9: 93-114  

 (2011)  30: 35-48  

 (2009) 

97  

 (2010) 

66  

 (2002) 

 12(1): 1-20  

 (2009) —

 38: 11-17  



81 81

 (1995) 

 21(12): 18-24  

 (2003) -

 36(3): 221-234  

 (2004) (

) 36

 

 (2006)  32(1):4-11  

 (2006a) 

 28(1): 1-14  

 (2006b) 

32(5): 35-46  

 (2007) 

33(6): 13-24  

 (2008) (Rhizophora stylosa)

 30(1): 1-14  

 (2008a) (Rhizophora stylosa)

 42(1): 41-55  

 (2008b) (Rhizophora stylosa)

 42(3): 347-361  

 (2010) 99

-

121  

 (2011)  18(4): 25-30  



82 82

 (2008) 

53  

 (1983) 

68  

 (1995) 

3-19  

 (2006)  32(1): 27-29  

 (2006) 

 28(2): 1-14  

 (2010) 

112  

 (2006) 

 26(6): 1648-1656  

 (1993) 

 8(2): 129-142  

 (2001) 

 25(2): 235-239  

 http://www.wetland-tw.tcd.gov.tw/ 

 (2000) 

100  

 (2006) 

 32(1): 30-35  

 (2007)  

27(6): 2208-2214  
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 (2007) 

 16(5): 1449-1454  

 (1995) �

116  

 (2008) 

 27(9): 1157-1561  
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 2012 4
 

 

(GPS) OM% TN(mg/kg) TP(mg/kg) 

1-1(25) 0.87  691 1960 

1-2(26) 1.00  734 2650 

1-3(27) 0.87  792 3610 

2-1(28) 0.87  777 2650 

2-2(29) 1.00  1036 3150 

2-3(30) 1.49  806 3460 

3-1(19) 2.24  1036 4950 

3-2(20) 1.62  864 2850 

3-3(21) 2.86  1454 4380 

4-1(16) 1.12  835 2920 

4-2(15) 1.00  619 3690 

4-3(17) 1.00  849 4730 

5-1(22) 1.62  864 2880 

5-2(24) 1.12  748 2160 

5-3(01) 1.24  734 3960 

6-1(13) 1.74  1252 5420 

6-2(14) 0.50  907 3190 

6-3(15) 0.48  465 1256 

7-1(9) 2.74  979 2310 

7-2(11) 4.98  1713 4380 

7-3(12) 1.62  979 7250 
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 2012 9
 

 

(GPS) OM% TN(mg/kg) TP(mg/kg) 

1-1(25) 1.3 504 132.2 

1-2(26) 1.0 461 46.0 

1-3(27) 0.6 504 9.2 

2-1(28) 1.4 604 98.8 

2-2(29) 1.0 590 46.0 

2-3(30) 0.9 489 46.1 

3-1(19) 1.4 461 66.5 

3-2(20) 2.3 576 89.0 

3-3(21) 1.6 504 210.5 

4-1(16) 2.1 648 128.3 

4-2(15) 0.1 374 10.1 

4-3(17) 1.2 518 57.8 

5-1(22) 1.4 504 189.8 

5-2(23) 1.3 734 115.8 

5-3(01) 1.2 820 97.1 

6-1(13) 1.6 576 51.5 

6-2(14) 0.8 360 25.2 

6-3(8) 1.9 619 99.9 

7-1(9) 3.2 648 76.6 

7-2(11) 2.6 691 54.6 

7-3(12) 0.8 461 45.9 
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 2012 4
 

 

1-1(25) 72.9 10.5 16.6 12.10 26.3 12.3 15.6 6.59 

1-2(26) 59.5 12.0 28.5 3.7 15.6 15.4 18.1 6.71 

1-3(27) 53.2 14.2 32.61 5.6 11.1 17.8 12.1 6.58 

2-1(28) 55.0 14.6 30.4 15.50 12.4 8.8 10.8 7.54 

2-2(29) 55.9 17.5 26.6 11.80 14.6 10.9 13.4 5.22 

2-3(30) 57.2 16.50 26.3 9.54 15.4 10.2 15.38 6.64 

3-1(19) 59.3 11.6 29.1 8.14 3.6 31.5 12.9 3.21 

3-2(20) 75.0 12.2 12.8 4.26 10.3 38.5 16.5 5.46 

3-3(21) 73.9 10.4 15.7 1.05 7.2 40.8 17.05 7.75 

4-1(16) 74.5 13.0 12.5 1.26 10.6 36.6 15.35 10.7 

4-2(15) 74.2 9.60 16.24 3.58 11.2 25.2 22.5 11.70

4-3(17) 69.3 11.4 19.3 5.4 8.7 33.2 15.38 6.64 

5-1(22) 48.6 13.5 37.9 7.26 11.2 8.8 15.7 5.65 

5-2(24) 55.9 17.20 26.9 11.00 15.6 11.0 13.2 5.12 

5-3(01) 54.7 15.3 30.1 5.41 11.2 13.5 15.6 8.97 

6-1(13) 56.1 12.37 31.5 0.58 7.9 30.6 11.5 5.54 

6-2(14) 76.7 16.8 6.56 0.5 12.1 38.3 16.37 9.41 

6-3(8)         

7-1(9) 72.1 16.6 11.3 6.5 10.2 24.04 16.08 15.20

7-2(11) 58.3 11.7 29.9 8.98 8.88 15.40 19.44 5.60 

7-3(12) 72.3 10.6 17.09 1.2 3.8 40.59 19.6 7.20 
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 2012 9
 

 

1-1(25) 73.8 13.0 13.1 4.08 22.9 27.0 11.3 7.33 

1-2(26) 75.3 11.4 13.3 14.6 18.3 25.0 11.6 5.00 

1-3(27) 81.3 11.6 7.18 14.0 28.3 25.6 10.5 2.58 

2-1(28) 73.3 12.2 14.5 6.08 21.0 28.3 12.1 4.83 

2-2(29) 64.5 10.4 25.1 2.33 19.2 26.3 11.0 5.00 

2-3(30) 62.1 9.77 28.1 3.58 18.1 25.9 9.42 4.17 

3-1(19) 76.8 11.7 11.5 2.50 19.1 34.6 14.9 5.08 

3-2(20) 67.3 10.6 22.1 3.83 17.3 27.3 13.2 4.83 

3-3(21) 67.3 12.4 20.4 1.92 15.3 20.6 7.75 4.33 

4-1(16) 51.0 15.3 33.7 5.92 13.5 14.6 9.58 14.8 

4-2(15) 89.4 9.93 0.65 8.08 32.3 34.3 13.5 14.2 

4-3(17) 52.3 16.6 31.0 13.3 15.4 12.6 8.42 9.42 

5-1(22) 61.1 16.8 22.2 2.75 17.6 23.4 10.0 5.75 

5-2(23) 50.4 9.60 40.0 2.42 20.3 27.3 11.3 6.42 

5-3(01) 70.3 11.4 18.3 6.25 19.9 26.7 12.7 4.25 

6-1(13) 70.6 9.73 19.7 4.25 15.3 23.8 19.1 7.58 

6-2(14) 88.1 10.6 1.28 10.2 37.7 29.3 8.75 2.00 

6-3(8) 58.0 20.9 21.1 20.5 10.3 8.08 10.0 8.08 

7-1(9) 62.7 17.6 19.7 28.2 11.3 7.17 9.92 5.67 

7-2(11) 43.7 26.7 29.6 8.33 8.50 7.08 9.92 8.67 

7-3(12) 78.8 12.6 8.57 32.9 11.9 9.75 15.3 8.42 
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 2012
 

 
     

2012.09.16 I-1   5*5 m2 

X  111932 Y  2611181   
  

(cm) (mm) 
1 100 47  
2 100 28  
3 145 38  
4 78 42  
5 112 54  
6 72 23  
7 118 32  
8 68 41  
9 91 39  

10 120 35  
11 31 28  
12 71 33  
13 65 40  
14 52 26  
15 85 35  
16 64 33  
17 61 32  
18 100 32  
19 89 37  
20 166 61  
21 193 84  
22 91 49  
23 151 73  
24 121 50  
25 23 31  
26 72 28  
27 78 36  
28 75 29  
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29 50 23  
30    
31 78 37  
32 52 30  
33 74 27  
34 71 25  
35 38 13  
36 62 39  
37 56 36  
38 66 25  
39    
40 40 36  
41 60 27  
42 36 26  
43 48 20  
44 24 24  

    
   0 

     
     
2012.09.16 I-2  5*5 m2 

X  111903 Y  2611155   
  

(cm) (mm) 
1 113 31  
2 83 39  
3 26 32  
4 22 25  
5 27 34  
6    
7 21 19  
8 39 28  
9 43 58  

10 28 27  
11 58 65  
12 23 23  
13 81 69  
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14 70 64  
15 38 30  
16 83 63  
17 20 9  
18    
19 18 13  
20    

    
   0 

     
     
2012.09.16 I-3  5*5 m2 

X  111903 Y  2611101   
  

(cm) (mm) 
1 23 29  
2 36 28  
3 36 27  
4 20 26  
5 39 24  
6 32 32  
7 20 33  
8 16 29  
9 18 24  

10 33 31  
11 24 30  
12 44 36  
13 39 31  
14 28 28  
15 20 19  
16    
17    
18 20 14  
19 27 16  
20 25 27  

    
   0 
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2012.09.16 II-1  5*5 m2 

X  111953 Y  2611204   
  

(cm) (mm) 
1 215 131  
2 220 38  
3 211 82  
4 161 69  
5 206 82  
6 191 84  
7 230 66 
8 187 78  
9 103 49  

10 83 41  
11 53 25  
12 53 36  
13 76 33  
14 50 28  
15 110 113  
16 59 42  
17 54 40  
18 36 25  
19 76 35  
20 60 46  
21 196 95  
22 50 39  
23 197 60  
24 140 63  
25 78 53  
26 50 50  
27 170 90  
28 26 24  
29    

     
   0 
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2012.09.16 II-2  5*5 m2 

X  111966 Y  2611185   
  

(cm) (mm) 
1 151 49  
2 99 36  
3 72 18  
4    
5 112 32  
6 102 53  
7 92 36  
8 161 53  
9 118 26  

10 140 58  
11 134 56  
12 110 52  
13 130 48  
14 138 46  
15 128 53  
16 140 41  
17 124 52  
18 140 56  
19 152 58  
20 118 61  
21 121 57  
22 110 64  
23 111 47  
24 52 9  
25 108 39  
26 47 7  
27 122 51  
28 52 12  

     
   0 
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2012.09.16 III-1  5*5 m2 

X  111996 Y  2611197   
  

(cm) (mm) 
1 148 67  
2 148 53  
3 138 53  
4 110 47  
5    
6 148 33  
7 149 31  
8 90 57  
9 68 46  

10 70 33  
11 152 59  
12 112 57  
13 151 55  
14 148 75  
15 62 40  
16 111 50  
17 139 54  
18 123 51  
19 132 53  
20 130 46  
21 118 41  
22 130 39  
23 137 74  

     
   11 
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2012.09.16 III-2  5*5 m2 

X  112007 Y  2611176   
  

(cm) (mm) 
1 250 290  
2 200 100  
3 230 112  
4 228 95  
5 78 43  
6    
7 93 42  
8 120 45  
9 100 49  

10 100 33  
11 78 23 
12 160 35  

     
   0 
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2012.09.16 

IV-1 
 5*5 m2 

X  112028 Y  2611167   
  

(cm) (mm) 
1 90 46  
2 96 53 
3 90 38  
4 120 56 
5    
6    
7 53 36  
8 96 59  
9    

10 114 32  
11 187 74  
12 130 47  
13 113 39  
14 156 47  
15 93 43  
16 130 53  
17 81 40  
18 55 20  
19 135 60 
20 53 33  
21 112 52 
22 130 40  
23 205 76  
24    
25 115 45  
26 126 41  
27 95 33  
28 104 48  

     
   0 
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2012.09.16 

IV-2 
 5*5 m2 

X  112059 Y  2611148   
  

(cm) (mm) 
1    
2 104 25  
3 135 39  
4 103 33  
5    
6 119 32  
7 211 33  
8    
9    

10 82 33  
11 93 61  
12 241 58  
13 192 31  
14 190 29  
15 152 39  
16 138 29  
17 179 24  
18 189 39  
19 211 41  
20 208 84 
21 170 45  
22 200 91  
23    
24 174 34  
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2012.09.16 V-1  5*5 m2 

X  111963 Y  2611123   
  

(cm) (mm) 
1 130 86  
2    
3    
4    
5 183 68  
6 168 134  
7 86 39  
8 123 95  
9 162 71  

10 131 59  
11 106 78  
12 116 58  
13 134 43  
14 129 47  
15    
16 70 29  
17    
18 92 41  
19 113 47  
20 148 47  
21 95 69  
22 148 42  
23 93 40  
24 143 39  
25 165 82  
26 131 71  
27 123 101  
28 152 123  
29 118 74  

     
   0 
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2012.09.16 V-2  5*5 m2 

X  111972 Y  2611070   
  

(cm) (mm) 
1 87 47  
2 90 39  
3 91 54  
4 90 35  
5 70 21  
6 79 27  
7 109 36  
8 122 52  
9 82 23  

10 78 31  
11 156 73  

     
   0 

     
     
2012.09.16 V-3  5*5 m2 

X  112005 Y  2611066   
  

(cm) (mm) 
1 128 54  
2 101 50  
3    
4 92 37  
5 112 47  
6 100 32  
7    
8 72 46  
9    

10 90 39  
11 71 29  
12 73 29  
13 95 30  
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14 82 39  
15 110 57  
16 92 41  
17 90 26  
18 84 49  
19 60 24  
20 77 19  

     
   

     
2012.09.16 V-4  5*5 m2 

X  111987 Y 2611122   
  

(cm) (mm) 
1 135 35  
2 85 29  
3    
4 110 28  
5 130 27  
6 128 31  
7 148 31  
8 148 22  
9 161 28  

10 167 32  
11 140 22  
12 148 26  
13    
14 159 38  
15 153 28  
16 121 35  
17 47 13  
18 72 19  
19 72 18  
20 143 86  
21    
22 40 9  
23 69 16  
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24 70 16  
25 71 12  
26 82 32  
27 45 11  

   
   
   

2012.09.16 V-5  5*5 m2 

X  112005 Y 2611101   
  

(cm) (mm) 
1 71 13  
2 60 30  
3 55 23  
4 99 52  
5 69 17  
6 58 12  
7 69 13  
8 51 11  
9 52 12  

10 46 13  
11 42 12  
12 44 9  
13 54 11  
14 51 11  
15 45 11  
16 42 8  
17 66 9  
18 48 10  
19 60 11  
20 49 8  
21 31 5  
22    
23 55 8  
24 40 9  
25    
26    



 107

27 50 10  
28 65 16  
29 60 15  
30 51 13  
31 60 17  
32 59 16  
33 38 13  
34 73 26  
35 74 21  
36 84 27  
37 37 8  

    
  

     
     
2012.09.16 V-6  10*10 m2 

X  112011 Y 2611120   
  

(cm) (mm) 
1 232 110  
2 171 68  
3 150 53  
4 159 98  
5 69 43  
6 160 58 
7 163 139  
8 92 10  
9 89 60 

10 71 86  
11 320 25 
12 125 64  
13 77 74  
14 146 98  
15 232 148  
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2012.09.16 

VI-1 
 3*3m2 

X 112012 Y 2611029   
  

(cm) (mm) 
1 120 37  
2 91 30  
3 59 16  
4 70 21  
5 70 29  
6 136 67  
7 62 19  
8 77 28  
9    

10 78 32  
11 88 22  
12 45 15  
13    
14 38 10  
15    
16 95 38  
17    
18    
19    
20    
21    
22 51 8  

     
   0 
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2012.09.16 

VI-2 
 5*5 m2 

X 111973 Y 2611031   
  

(cm) (mm) 
1 92 41  
2 60 11  
3 60 12  
4 98 38  
5 112 32  
6 66 27  
7 98 33  
8 86 35  
9 94 22  

10 102 36  
11 103 60  
12 140 48  
13 78 37  

     
   0 
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2012.09.15 

VI-3 
 5*5 m2 

X 112108 Y 2611027   
  

(cm) (mm) 
1 118 46 
2 100 22  
3    
4 140 35  
5 142 29  
6 150 40  
7 140 54  
8 130 49  
9 180 64  

10 121 31  
11 160 39  
12 150 49  
13 158 43  
14    
15 60 22  
16 211 50  
17 185 46  
18 171 42  
19    
20 160 55  
21 220 63  
22 240 43  
23 160 52  

     
   0 
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2012.09.15 VII-1 5*5 m2 

X  112156 Y 2611009   
  

(cm) (mm) 
1 60 21  
2 90 44  
3 50 49  
4 132 41  
5 117 39  
6    
7 125 58  
8 126 57  
9 110 51  

10 106 39  
11 120 57  
12 53 43  
13 101 48  
14 73 39  
15 36 36  
16 100 43  
17    
18 70 44  
19 80 64  
20 50 48  
21 90 36  
22 161 58  
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2012.09.15 VII-2 5*5 m2 

X  112163 Y 2610972   
  

(cm) (mm) 
1 130 75  
2 72 55  
3 110 59  
4 130 78  
5    
6 35 49  
7 87 59  
8 62 66  
9 54 50  

10 66 48  
11 61 42  
12    
13    
14 108 54  
15 91 93  
16 60 47  
17 90 66  
18 28 26  
19 64 56  
20    
21    
22 90 37  
23 110 73  
24 50 54  
25 48 57  
26 31 52  
27 52 16  
28 50 42  
29 150 70  
30    
31 80 51  
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32    
33 50 53  
34 130 46  
35    
36 50 39  

    
   0 

     
     
2012.09.15 VII-3 5*5 m2 

X  112214 Y 2610923   
  

(cm) (mm) 
1    
2    
3 215 55  
4 211 75  
5 193 65  
6 214 68  
7    
8 220 64  
9    

10 142 51  
11 140 33  
12 189 51  
13 230 56  
14 71 16  
15 215 51  
16 211 96  
17    
18 120 51  
19 250 80  
20 220 80  
21 175 71  
22    
23    
24 171 52  
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   0 

     
     
2012.09.16 VII-4 5*5 m2 

X  112282 Y 2610813   
  

(cm) (mm) 
1 255 54  
2 174 44  
3 315 61  
4    
5 210 41  
6 311 54  
7 319 64  
8 290 58  
9 200 78  

10 221 48  
11    
12 230 42  
13    
14 211 62  
15 209 49  
16 287 61  
17 205 57  

     
     

   0 
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--  

 

(mangrove)

70

 

1.  

2.  

3.  

 

 

1958 1960-1970

1993 800 2-4

10% ( 1 2)  

1
 

2 1993 2-4
10% 
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1994-2000  

( )  

1. —1994 3 cm

( 7)  

2. —1994 1995

1/3 ( 8 9)  

3. —1997 2

( 10)  

 

7 3 cm 
 

8 1994
 

9 1/3
 

10
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1.

1994 3

( 11-22)

11 1995 8
 

12 1995
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13 1996
 

14 1997
 

15 2000
 

16 2000
 

17 2000 7
 

18 2001
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19 2006
 

20 2012
 

21 2012
 

22 2012
 

 

2.  

90% 3

( 23-36)  
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23 1994
1 90% 

24 1996 1/3
 

25 1999
 

26 2000 6
 

27 2000 6
 

28 2003
 

29 2010
1  

30 2010
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31 2012

 

32 2012
 

33 2000
2  

34 2006
 

35 2009
 

36 2009
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3.  

1995 80%

3

100-120 cm

 

37 1996
 

38 1996
 

39 2000 5
 

40 2000
 

  


