A A 4
INTHUHNUD

v & d = &’ a 1
ﬂ’li‘lJ§$N1ﬂ!ﬂ1'§ﬂﬂ!ﬂﬂﬂ1'§ﬂﬂu!ﬁﬂ?JW‘I»!G]‘I»!GU?)Q‘IJVHRIEQH

UsnaMzaum Janianszl mamainmsiuiszezlna

ESTIMATION OF ABOVE-GROUND CARBON
SEQUESTRATION ON MANGROVE FOREST AT KOH
LANTA, KRABI PROVINCE USING REMOTE SENSING

TECHNIQUES

¢
MEqIYHY atiad

U

Aa A [ a [ [
UNAINSTIAY NHVINYAYUDHAIAIAANT

W.f. 2551



v a a d
dl‘]Jﬁ‘iJ‘JE)\‘I’:]‘I’lﬂ'l‘l«!‘i/\l‘l!ﬁ

U

UNAINGEY WHOINNNHATTITNS

a o a 4
AMNFAATURIUUNA (AUAITAT)

Syan
@ 1 9 (% 1 9
msdamsth g m3sansth
an MAIN
d' v J A dil a ' a @ o @
1993 ﬂ1§ﬂ5$‘h1mﬂ15ﬂﬂLﬂUﬂWiU@uLﬂuﬂWHﬂuﬂJ?J\iﬂﬂﬂﬂlau UINIUNIEAUAT INNUIA
Ay a o Y
nNIgy ﬂiﬂlﬂﬂuﬂﬂﬁ’iﬂgi%ﬂgqﬂﬁ
Estimation of Above-ground Carbon Sequestration on Mangrove Forest at Koh Lanta,
Krabi Province Using Remote Sensing Techniques
9 o/ I
HINHIDY WYFTLTHY TUAI
ya 4
Tannsaviuseulag
Uszsrunssums
Y 1 4 J =
( HEIYAAATIITYNIYIULVDT YW, Dr.rer.nat.
NIFUNIT
o (% an
( 911385 d AUIAUNT, Dr.rer.nat.
NIFUNIT
4 [ ) 4% o
( 01913YITN IYIUNTIAU, IN.A.
HANTMAIN
oy A
( TOIFAANTINTYTAUA ’q‘ﬂlﬁ'ﬁﬂ@, IN.9.
U A A (Y a (v d Y
UNAINGTIAE NVININYIAUNHATATTATIVIOINLATY
&Y
( FOINANIINIINYIU F3zNa, D.Agr




a a J
INPIUNUD
A
L1393

Y
v a 1 Aa o
m'i‘lJ'izmmmiﬂﬂl,ﬂ‘um‘f‘uaumﬁﬂﬁuﬂummﬂwwmu UINUNITAUA

@ @ Y a o 9
WHIANITU ﬂ?ﬂl‘ﬂﬂuﬂﬂ?ﬁﬁﬂgigﬂgqﬂa

Estimation of Above-ground Carbon Sequestration on Mangrove Forest

at Koh Lanta, Krabi Province Using Remote Sensing Techniques

Tag

J A
HIWYYITIFHY AU

LUo

o a A @ a Y o
UUNAINYIY UH1INUIQUNHATANTAT
4 4 ] a a Y a J
Lﬁaﬂ31uamyimggwaﬂimmnwﬁnmﬁmnmummm UMaNI)

W.A. 2551



J A v 4 A zﬂy a '
garyy quas 2551 MIsznamstnmnumsueumionuauvet ey
Usnamzaum 1ndansed dremaiamssuisze: lna USyaninemdas
o a J a @ U a 1% 1
witida (ueaas) avnynmsdamsth i madnmssamsth’ld dszsm

A (= 9 s o = 9
ﬂﬁii]ﬂ”lﬁ“l/l‘l]ﬁﬂ]el']: E!%'Jﬂﬁ"lﬁ@ﬁ']%'ﬁﬂﬂ']ﬂlu’l]uw%'ﬁ TBIN, Dr.rer.nat. 109 YU

= A v & J A dy a ' a Y
MIfpy el sznamIfinnumMIvemteiuauvesthneau UMM aUM
v k4 E4
Jandanszdl lupsailendomaiiamssuiszes Inatazmsdimsizrimsnanes msm

v o o

9 1 v o 7 1 a v 4 ~
ANNFNRUTTEI Y 2 gﬂgm‘u 1&un msmanuduiusszrnalsnamsinnuasueun
1 A dy a [ (9 Y ddy ~ % a [ v 4 1 a
gD NUAU (@walsan) Auaerinunly (@wal59a52) HazANNFUNUTTE 19T
v 4 ~ v A dy a ] ] 1 9 ] A A a 9 v A
MINANUMITUDUNDYMUDNUAY (@l 5910) AUAIMITEENOUFINAUNNYIVDINVNY
A v ' ~ o Y s o s
N3N laannmeiea ey Landsat 5 T™M o1 1AUA LUUA 2 (G), LuuUA 3 (R) g LuuUa 4
o 1 o Aadd 9 v A Y 1 ' . .
(IR) 5UNIMAYUNNYIVUDINTNYWI TTU 1aun msavuuude : IR-R (Simple Substraction),
MIHITUVVE : IR/R (Simple Ratio), NDVI (Normalized Difference Vegetation Index), TVI
(Transformed Vegetation Index) 182 GVI (Green Vegetation Index) @wlsoasy) Ams 11903
Y ) v
J 1 @ .. I 1
wiadl lagnuilasninAmaniay (Digital Number) vostoyanmlnidusimsazdounaun
EAY = 1 T A A A d‘dy o @ Y o @ @ 4
QﬂﬂﬁmaﬂmmﬂnmEJmmzmmﬁuwiqmmﬂau‘ﬂwuiaﬂﬁmamu LA IANUTUNUS

% ' % a a 4 4 § { 1
AusznINdls Tagdsmiinizimsnaney e aumsivimnzauigalumsdszunmn

a v 3 4 { a 1 a Y Y @ {
‘]Jﬂﬂﬂ!ﬂ']'iﬂﬂLﬂ‘]_l‘ﬂ'l'iUQULﬁﬁﬂﬁuﬂuﬂlﬂ\iﬂ"ﬁflﬂmu UTnaMEaua 39rdansed

= 1 Aaa <3| v o 1 a v 3
HWaNITANHEINUI AUNITNANGA WugumMsaNuauNUFIzHINYsuamsnnny
k4 v
MTueuHeNUAY Fus1 IR/R 1ag NDVI 1 ldnndeyanimaioninariiien Landsat 5 TM
[} v a J { 4 a
agluglaums matninumsveuegioNuAY = 3,400.161 + 2,112.693(IR/R) — 17,023.629
v 3 J A 491 A aa dy A Y
(NDVI) Iﬂﬂ?ﬂlﬂﬁf]‘]JﬁSﬁiJ']ﬂlﬂTﬁﬂﬂLﬂUﬂ1§‘]J'E)Lllfﬁui’JWHﬂUﬂﬂﬂLﬂW"IzWHTI‘]J"I“B"IEJLﬁuhlﬂﬂ']
a v < J A dy a Y s 1 oA v
Usuamsnninumsuemmtenuaulssuw 11.38 @]Hﬂ?ﬁﬂﬂu@‘l@hli Y30 Useuu 71.10 o1l
J ' J a  J a v g J A 491 a qﬂ// U
MsvouAoLEnas uazaalulSuamsaninumsUeUMieNHAUNIHNAveIT i aay

VSAUMZEUN 11D 262,006,997.60 A lanTuaA1sUaU W5 01I219! 262,006.99 FuAsUDU

A A
ﬁTlel@%i’)‘]JﬁS‘ﬁTUﬂﬁﬁllﬂ”lﬁ

=)
2D
3

=
[ELNGE )



Surachet Sridang 2008: Estimation of Above-ground Carbon Sequestration on
Mangrove Forest at Koh Lanta, Krabi Province Using Remote Sensing Techniques.
Master of Science (Forestry), Major Field: Forest Management, Department of Forest
Management. Thesis Advisor: Assistant Professor Kankhajane Chuchip, Dr.rer.nat.

109 pages.

This study involved with the estimation of above ground carbon sequestration on
mangrove forest at Koh Lanta, Krabi Province using remote sensing techniques. This study
aimed at finding out the relationships between carbon sequestrations derived from above ground
biomass and the leaf area index of mangrove trees. To do this, the relation between above-
ground carbon sequestration and the reflectance value of different wavebands of Landsat 5 TM
image and its index, such as band 2 (Green), band 3 (Red), and band 4 (IR) was analyzed. It
included well-known vegetation indices, such as a simple subtraction (IR-R), a simple ratio
(IR/R), normalized difference vegetation index (NDVI), transformed vegetation index (TVI),
and green vegetation index (GVI). Regression analysis was used to determine the relationships
between those parameters and carbon sequestration in order to perform the best-fit model for
estimating the carbon sequestration of mangrove forest. In this case, the digital image of Landsat
TM was conversed into at-sensor reflectance value and spectral radiance prior to inputting into

the analysis.

The study results revealed that the most reliable model was the regression model
formulated from the numerical data of carbon sequestration as dependent variable and two
independent variables of IR/R and NDVI. The model was used to estimate the quantity of
carbon sequestration of the mangrove forest of Koh Lanta. It indicated that an average of above-
ground carbon sequestration of the mangrove was 11.38 ton-carbon per rai, or 71.10 ton- carbon
per hectare. In addition, the total above-ground carbon sequestration of the mangrove stands in

the main area of Koh Lanta was 262,006,997.60 kilogram-carbon, or 262,006.99 ton- carbon.
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Band Digital Number Reflectance
Min=0 Mean = 85.514 Min = -0.00247 Mean = 0.104
Band 1 | Max =255 Median = 84 Max = 0.31462 Median = 0.10157
Mode =79 Std. Dev =16.317 Mode = 0.09573 Std. Dev =0.020
Min=0 Mean = 33.98 Min = -0.00469 Mean = 0.081
Band2 | Max =255 Median = 32 Max = 0.49152 Median = 0.07455
Mode =27 Std. Dev = 9.357 Mode = 0.062916 Std. Dev = 0.024
Min=0 Mean = 26.67 Min =-0.00240 Mean = 0.055
Band3 | Max =235 Median = 24 Max =0.5014 Median = 0.04876
Mode =21 Std. Dev = 10.423 Mode = 0.04089 Std. Dev = 0.022
Min=0 Mean = 31.27 Min = -0.004648 Mean = 0.079
Band4 | Max =191 Median = 16 Max = 0.50857 Median = 0.03754
Mode = 14 Std. Dev =33.61 Mode =0.031436 Std. Dev = 0.090
Min=0 Mean = 25.682 Min = -0.0054901 Mean = 0.040
Band 5 | Max =255 Median = 15 Max = 0.4481 Median = 0.02108
Mode = 14 Std. Dev =23.928 Mode =0.019316 Std. Dev = 0.043
Min=0 Mean = 12.408 Min = -0.0059319 Mean = 0.026
Band 7 | Max =217 Median =9 Max = 0.55439 Median = 0.0159
Mode =9 Std. Dev =9.320 Mode = 0.015956 Std. Dev = 0.024
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(G) (R) (IR) (IR-R) (IR/R)
1 510660 843194 0.06560  0.04243  0.26405 022162 6.22346 0.72312 1.10595 0.28308
2 510506 843195 0.06560  0.03816  0.22106 0.18290 579313 0.70559 1.09799 0.23861
3 509654 842996 0.06308  0.03602  0.20494 0.16891 5.68889 0.70100 1.11738 0.22150
4 510027 842917 0.06056  0.03816  0.23449 0.10829 3.12470 0.51512 1.00753 0.16554
5 510527 842821 0.06308  0.03602  0.26405 0.19633 6.14521 0.72009 1.11847 0.25179
6 510525 842641 0.06308  0.03816  0.26136 0.22320 6.84938 0.74520 1.11589 0.28181
7 510156 841752 0.06056  0.03602  0.26942 0.23340 7.47904 0.76412 1.12433 0.29106
8 509774 841362 0.06056  0.03602  0.27480 0.23664 7.92657 0.77595 1.12958 0.30864
9 509452 841318 0.05552  0.03389  0.26405 0.23016 7.79159 0.77251 1.12806 0.28494
10 509775 840845 0.06056  0.03602  0.26136 0.22534 7.25527 0.75773 1.12149 0.28228
11 509578 839597 0.09081  0.05524  0.14045 0.08521 2.54266 0.43542 0.96719 0.14849
12 508634 840214 0.06812  0.04456  0.16194 0.11738 3.63405 0.56841 1.03364 0.17132
13 508276 840620 0.06560  0.04243 023181 0.18938 5.46349 0.69057 1.09113 0.24793
14 507972 840469 0.06812  0.04243 023718 0.19475 559015 0.69652 1.09385 0.25452
15 506830 842292 0.06812  0.04456  0.14582 0.10126 327227 0.53187 1.01581 0.15375
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16 507949 842349 0.06308  0.04243  0.14851 0.10608 3.50025 0.55558 1.02741 0.15641
17 508304 843948 0.07316  0.05097  0.28823 023727 5.56526 0.69948 1.05599 0.30685
18 508477 843666 0.10341  0.08085 027211 0.19126 3.36546 0.54186 1.02072 0.28131
19 507897 847248 0.06560  0.04029  0.21837 0.17808 5.41952 0.61514 1.09016 0.23449
20 508209 847137 0.06308  0.04029  0.14045 0.10016 3.48563 0.55413 1.02671 0.14882
21 507254 844641 0.06308  0.03602  0.26674 0.24257 7.40445 0.76203 1.12340 0.28886
2 507420 844873 0.06560  0.04029  0.28286 0.23071 7.01998 0.75062 1.11546 0.29453
23 505875 843466 0.06308  0.04883  0.20494 0.15610 4.19672 0.61514 1.05600 0.21433
24 506145 842344 0.06812  0.04456  0.11895 0.07439 2.66931 0.45494 0.97721 0.12446
25 510237 839917 0.06308  0.03816  0.25330 021514 6.63813 0.73816 1.12433 0.27302
26 511332 840408 0.06308  0.03816  0.26405 0.23664 7.20146 0.75614 1.13121 0.29646
27 511067 840038 0.06308  0.03389  0.26942 0.23553 7.95016 0.77654 1.12984 0.29299
28 511340 841521 0.06812  0.04029  0.25062 0.21032 6.21975 0.69057 1.09113 0.27036
29 511233 840967 0.06812  0.04243  0.22643 0.18400 5.33683 0.68439 1.08830 0.24281
30 511183 841667 0.07064  0.04670  0.18344 0.13674 3.92825 0.59418 1.04603 0.19429
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1 9.7800 7.6515 4.35 4,796.31 1,824.02 821.85 952.36 8,394.52
2 7.8349 7.2034 4.49 3,809.32 1,535.69 812.98 868.72 7,026.70
3 5.5796 7.1187 2.25 1,350.86 306.80 236.62 148.08 2,042.35
4 6.8182 73208  4.16 3,176.40  1,079.55 640.94 592.36 5,489.26
5 10.0395  9.7220  4.69 5393.64 241954 133886  750.14 9,902.18
6 8.4412 9.8960 4.98 5,016.80 2,213.64 1,397.26 568.39 9,196.09
7 10.6742 8.5883 5.35 7,186.60 2,619.87 1,012.00 1,252.08 12,070.54
8 13.6806 10.1807 8.13 7,944.23 3,331.29 1,286.96 1,730.64 14,293.12
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15 54359 6.6961  3.13 1,343.29 513.79 38518 401.61  2,643.87
16 4.8261 7.6947 2.32 1,167.26 27.71 176.99 - 1,371.96
17 5.2135 8.0213 3.01 1,620.96 342.33 251.41 139.40 2,354.11
18 47059  7.8491 2.9 1,915.22 112.35 232.84 - 2,260.41
19 6.8527 69195 2091 3,927.68 596.34 521.97 25598  5301.98
20 6.5777 6.4220 3.53 4,892.01 105.46 548.78 20.22 5,566.48
21 8.7991 8.9007 5.15 7,528.44 2,552.55 1,230.91 1,361.79 12,673.69
22 8.8340 8.8606 5.40 7,840.97 2,720.97 1,321.55 1,496.58 13,380.07
23 8.0088  7.7863 424 317604 130008 69425 75123  5921.60
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25 10.0395 9.7220 4.69 5,393.64 2,419.54 1,338.86 750.14 9,902.18
26 10.6742 8.5883 5.35 7,186.60 2,619.87 1,012.00 1,252.08 12,070.54
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30 6.8452 7.3499 4.16 3,176.40 1,079.55 640.94 592.36 5,489.26
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1 Tnamaluan (Rhizophora apiculata) 0.001584
2 11/59103 (Ceriops tagal) 0.000323
3 i‘%’JSUTJ (Bruguiera cylindrical) 0.000174
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1 510660 843194 2,558.03 952.54 41092  507.92  4,429.42
2 510506 843195 2,031.64 801.97 40649 46332  3,703.41
3 509654 842996 720.46 16022 11831 7897  1,077.96
4 510027 842917 1,694.08 563.77 32047 31593  2,894.25
5 510527 842821 2,876.61  1,263.54  669.43  400.08  5.209.65
6 510525 842641 2,675.63 1,156.01 698.63 303.14 4,833.41
7 510156 841752 3,832.85 1,368.15 506.00 667.78 6,374.78
8 509774 841362 4,236.92 1,739.67 643.48 923.01 7,543.08
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9 509452 841318 3,896.91 1,656.71 696.93 849.49 7,100.04
10 509775 840845  2,969.00  1,104.75  408.59  483.48  4,965.82
11 509578 839597 242.73 9725 8229  88.38 510.65
12 508634 840214 270.91 538 3215 - 308.44
13 508276 840620 1,693.89 678.93  347.12  400.66  3,120.60
14 507972 840469 1,754.28 281.52 25832  156.86  2,450.98
15 506830 842292 71642 26831 19259  214.19  1,391.52
16 507949 842349 622.54 1447 8849 - 72550
17 508304 843948 864.51 178.77 12571 7435 124334
18 508477 843666 1,021.45 58.67 116.42 - 1,196.54
19 507897 847248 2,094.76 311.42  260.99 136.52 2,803.70
20 508209 847137 2,609.07 55.08 274.39 10.78 2,949.32
21 507254 844641 4,015.17 1,333.00 615.46 726.29 6,689.91
22 507420 844873 4,181.85 1,420.95 660.77 798.18 7,061.75
23 505875 843466 1,693.89 678.93 347.12 400.66 3,120.60
24 506145 842344 71642 26831 19259  214.19  1391.52
25 510237 839917 2,876.61 1,263.54  669.43 400.08 5,209.65
26 511332 840408 3,832.85 1,368.15 506.00 667.78 6,374.78
27 511067 840038 4,181.85 1,420.95 660.77 798.18 7,061.75
28 511340 841521 2,031.64 801.97 40649 46332  3,703.41
29 511233 840967  2,609.07 5508 27439 1078  2,949.32
30 511183 841667 1,694.08 563.77 32047 31593  2,894.25
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q‘ dy a 1 di d' 9 1Y Y a
ATIAUINN 1 ANIUAUNANUAU uazmmmﬂmmﬂaauﬂﬂumaﬂammmmNﬂwmﬂ

MUsVINAAY0ITaYaNNAIWIINATNTAEY Landsat 5 TM

Point X input Y input X reference Y reference X Y RMS
1D (image data) (image data) (topomap) (topomap)  residual residual Error
GCP #1 504674.331 848055.168  504652.895  848037.133 -0.201 0.372 0.452
GCP #2 509787.078 848585.385  509770.923  848592.523 -0.556 0.632 0.767
GCP #3 511729.763 848278.161 511735.881 848269.131 0.993 1.089 1.322
GCP #4 514146.747 845883.709  514189.441 845836.662 -0.362 0.385 0.467
GCP #5 513745.144 843837.860  513781.686  843801.402 -0.219 0.669 0.812
GCP #6 512265.989 844146.077  512280.540  844137.134 -0.055 0.569 0.691
GCP #7 512844.840 841929.489  512871.267  841910.262 0.152 0.371 0.451
GCP #8 504036.950 845256.972  504030.717  845242.605 0.265 0314 0.382
GCP #9 504690.106 844791.794  504681.016  844789.153 0.290 0.469 0.570

GCP #10 507404.813 840354.235 507405.241 840381.181 -0.079 0.543 0.659
GCP #11 507416.291 838073.575 507429.847  838099.862 -0.128 0.667 0.810
GCP #12 505939.921 838939.693 505954.388  838960.376 -0.045 0.138 0.168
GCP #13 503879.663 839633.591 503907.577  839630.302 0.489 1.373 1.667
GCP #14 507822.003 835325418  507853.074  835344.793 -0.388 1.029 1.249
GCP #15 504925.859 834963.635 504978.113 834971.115 -0.926 1.219 1.480
GCP #16 502284.060 844698.860  502298.407  844653.068 -0.615 0.996 1.209
GCP #17 510028.028 832384.704  510081.674  832372.204 0.606 1.252 1.520
GCP #18 506688.880 835685.244  506721.942  835705.004 -0.288 0.685 0.832
GCP #19 503659.969 838127.506  503702.223 838122.126 1.067 1.255 1.524

HUETHA : Root Mean Square Error (RMSe) = 0.8329
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LAI G R IR IR-R IR/R NDVI TVI GVI

Pearson 1.000 -.493 -.465 .646 .670 756 707 677 .649

LAI Sig. (2-tailed) .003 .005 .000 .000 .000 .000 .000 .000
N 30 30 30 30 30 30 30 30 30

Pearson -493 1.000 928 -.141 -.243 -.508 -.518 -.543 -.134

G Sig. (2-tailed) .003 .000 228 .098 .002 .002 .001 241
N 30 30 30 30 30 30 30 30 30

Pearson -.465 928 1.000 -.151 =273 -.580 -.551 -.590 -.158

R Sig. (2-tailed) .005 .000 213 .072 .000 .001 .000 201
N 30 30 30 30 30 30 30 30 30

Pearson .646 -.141 -.151 1.000 .937 .803 .816 764 952

IR Sig. (2-tailed) .000 228 213 .000 .000 .000 .000 .000
N 30 30 30 30 30 30 30 30 30

Pearson .670 -.243 =273 .937 1.000 923 .930 .884 991

IR-R Sig. (2-tailed) .000 .098 .072 .000 .000 .000 .000 .000
N 30 30 30 30 30 30 30 30 30

L6



MSWUINT 2 (710)

LAI G R IR IR-R IR/R NDVI TVI GVI
Pearson 756 -.508 -.580 .803 923 1.000 971 .956 877
IR/R Sig. (2-tailed) .000 .002 .000 .000 .000 .000 .000 .000
N 30 30 30 30 30 30 30 30 30
Pearson 707 -.518 -.551 .816 .930 971 1.000 974 .884
NDVI Sig. (2-tailed) .000 .002 .001 .000 .000 .000 .000 .000
N 30 30 30 30 30 30 30 30 30
Pearson .677 -.543 -.590 764 .884 .956 974 1.000 .832
TVI Sig. (2-tailed) .000 .001 .000 .000 .000 .000 .000 .000
N 30 30 30 30 30 30 30 30 30
Pearson .649 -.134 -.158 952 991 877 .884 .832 1.000

GVI Sig. (2-tailed) .000 241 201 .000 .000 .000 .000 .000
N 30 30 30 30 30 30 30 30 30

86
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Carbon G R IR IR-R IR/R NDVI TVI GVI
Pearson 1.000 -520 -562 689 748 866 796 789 705
Carbon  Sig. (2-tailed) 002 001 000 000 .000 .000 .000 .000
N 30 30 30 30 30 30 30 30 30
Pearson -.520 1.000 928 -.141 -243 -.508 -518 -.543 -.134
G Sig. (2-tailed) .002 .000 228 .098 .002 .002 .001 241
N 30 30 30 30 30 30 30 30 30
Pearson -.562 928 1.000 -.151 =273 -.580 -.551 -.590 -.158
R Sig. (2-tailed) .001 .000 213 .072 .000 .001 .000 201
N 30 30 30 30 30 30 30 30 30
Pearson .689 -.141 -.151 1.000 937 .803 816 764 952
IR Sig. (2-tailed) .000 228 213 000 .000 .000 .000 .000
N 30 30 30 30 30 30 30 30 30
Pearson 748 -243 -273 937 1.000 923 930 884 991
IR-R  Sig (2-tailed) 000 098 072 000 .000 .000 .000 .000
N 30 30 30 30 30 30 30 30 30
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Carbon G R IR IR-R IR/R NDVI TVI GVI
Pearson .866 -.508 -.580 .803 923 1.000 971 .956 877
IR/R Sig. (2-tailed) .000 .002 .000 .000 .000 .000 .000 .000
N 30 30 30 30 30 30 30 30 30
Pearson .796 -.518 -.551 .816 .930 971 1.000 974 .884
NDVI Sig. (2-tailed) .000 .002 .001 .000 .000 .000 .000 .000
N 30 30 30 30 30 30 30 30 30
Pearson 789 -.543 -.590 764 .884 .956 974 1.000 .832
TVI Sig. (2-tailed) .000 .001 .000 .000 .000 .000 .000 .000
N 30 30 30 30 30 30 30 30 30
Pearson 705 -.134 -.158 952 991 877 .884 .832 1.000

GVI Sig. (2-tailed) .000 241 201 .000 .000 .000 .000 .000
N 30 30 30 30 30 30 30 30 30

001
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a1 #amffmu FoInenmans 2
1 Tnanaludn Rhizophora apiculata RHIZOPHORACEAE
2 Tn3 ﬂNGl‘UGl‘Iriﬂj Rhizophora mucronata RHIZOPHORACEAE
3 Tdsauaq Ceriops tagal RHIZOPHORACEAE
4 iof 29 Bruguiera parviflora RHIZOPHORACEAE
5 ﬁL’JEU”I’J Bruguiera cylindrical RHIZOPHORACEAE
6 HEyU Avicennia alba AVICENNIACEAE
7 HANAT Avicennia officinalis AVICENNIACEAE
8 mguﬁ1 Xylocarpus moluccensis MELIACEAE
9 AZYUVN Xylocarpus granatum MELIACEAE
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Variables Entered/Removed

Variables Variables
Model Entered Removed Method
1 Laid Enter

a. All requested variables entered.

b. Dependent Variable: Carbon_from_field

Model Summary

Change Statistics

R Adjusted | Std. Error of | R Square F Sig. F
Model R Square | R Square [ the Estimate Change Change | dfl [ df2 [ Change
1 .9162 .839 .833 917.296925 .839 | 145.482 1 28 .000
a. Predictors: (Constant), Lai
ANOVAP
Sum of
Model Squares df Mean Square F Sig.
1 Regression 122413216 1 122413215.7 | 145.482 .0002
Residual 23560142.2 28 841433.649
Total 145973358 29
a. Predictors: (Constant), Lai
b. Dependent Variable: Carbon_from_field
Coefficients?
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) |-1953.417 498.487 -3.919 .001
Lai 1391.598 115.374 .916 12.062 .000
a. Dependent Variable: Carbon_from_field

MNEUINT 2 Nﬁﬂ"li%tﬂi"l%ﬁ‘l’iTﬁiJﬂ"IiﬂTJTJJﬁlll

J A 1 A tﬂy a @ 1 @
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(Regression analysis)
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Variables Entered/Removed

Variables Variables
Model Entered Removed Method
1 Stepwise (Criteria:
IR/R Probability-of-F-to-enter <= .050,
Probability-of-F-to-remove >=.100).

a. Dependent Variable: LAI

Model Summary

R Adjusted

Std. Error of

Change Statistics

R Square Sig. F
Model R Square R Square | the Estimate Change F Change | dfl df2 Change
1 .7562 572 557 .98266511 572 37.462 1 28 .000
a. Predictors: (Constant), IR/R
ANOVAP
Sum of
Model Squares df Mean Square F Sig.
1 Regression 36.174 1 36.174 | 37.462 .0002
Residual 27.038 28 .966
Total 63.212 29
a. Predictors: (Constant), IR/R
b. Dependent Variable: LAI
Coefficients?
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 496 611 .811 424
IR/R .651 .106 .756 6.121 .000
a. Dependent Variable: LAI
d‘ a 4 [ @ o’t:' 1 1 v A zﬂy d' [ 1
MNNUINT 3 Nﬁmﬁ%miwﬁﬂ”lﬁnmﬁﬂNZJmJWLl‘ﬁVIL?TJJ”I%@’JJ':?Z“HTNWWBHWM%G],Uﬂ‘Uﬂ1

Y 1 A Aa 9 v A T v oA I~ A A
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1 axa J
lanndoyanmnieaidion Landsat 5 TM 1ag35 305121 N150A008

(Regression analysis)



106

Variables Entered/Removed

Variables Variables
Model Entered Removed Method
1 Stepwise (Criteria:
IR/IR Probability-of-F-to-enter <= .050,
Probability-of-F-to-remove >= .100).
2 Stepwise (Criteria:
NDVI Probability-of-F-to-enter <= .050,
Probability-of-F-to-remove >= .100).

a. Dependent Variable: Carbon_from_Landsat

Model Summary

Change Statistics

R Adjusted Std. Error of | R Square Sig. F
Model R Square | R Square | the Estimate Change F Change | dfl df2 Change
1 .8882 .788 .781 1002.00354 .788 104.183 1 28 .000
2 911b .830 .818 912.851010 .042 6.736 1 27 .015
a. Predictors: (Constant), IR/R
b. Predictors: (Constant), IR/R, NDVI
ANOVAC
Sum of
Model Squares df Mean Square F Sig.
1 Regression 104600572 1 | 104600572.4 | 104.183 .0002
Residual 28112310.9 28 | 1004011.103
Total 132712883 29
2 Regression 110213865 2 | 55106932.61 | 66.131 .000P
Residual 22499018.1 27 833296.967
Total 132712883 29
a. Predictors: (Constant), IR/R
b. predictors: (Constant), IR/R, NDVI
C. Dependent Variable: Carbon_from_Landsat
Coefficients @
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -2490.346 622.883 -3.998 .000
IR/IR 1107.117 108.467 .888 10.207 .000
2 (Constant) 3766.586 2476.639 1.521 .140
IR/IR 2146.319 412.411 1.721 5.204 .000
NDVI -18039.6 6950.512 -.858 -2.595 .015
a. Dependent Variable: Carbon_from_Landsat

! a e o o oA ! a o
ﬂ1WW‘H?ﬂ‘ﬁ 4 W'ﬁfﬂi’JLﬂi1$1’?1"i1ﬁﬂJfﬂﬁﬂ’J13JﬁﬂJWH‘ﬁﬁLﬁﬁJW%ﬁNﬁ%W’JNﬂiNWﬂ!ﬂﬁﬂﬂlﬂ'ﬂ
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Paired Samples Statistics
Std. Error
Mean N Std. Deviation Mean
Pair Carbon_from_LAl 3550.647 30 | 1967.834951 | 359.27586
1 Carbon_from_Landsat | 3587.026 30 | 2139.230311 | 390.56823
Paired Samples Correlations
Correlation Sig.
Pair Carbon_from_LAI &
1 Carbon_from_Landsat 30 986 000
Paired Samples Test
Paired Differences
95% Confidence Interval
Std. Error of the Difference Sig.
Mean Std. Deviation Mean Lower Upper t df (2-tailed)
Pair Carbon_from_
1 LAl - Carbon_ | -36.37867 | 381.2637377 | 69.608916 | -178.7449 | 105.98755 | -.523 29 .605
from_Landsat

H ' 1 a v Jd J ! Y
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LYY t-test
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