The Study on Mapping and Land Cover
Assessment of Mangrove Areas
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a. APN: Nypa fruticans (pure Nypa area)
b. ANM: Nypa fruticans

c. AAN: Nypa fruticans Avicennia officinalis



d. ASN: N. fruticans Excoecaria

agallocha Acrostichum aureum Acanthus
ilicifolius
e. AMN: A. officinalis, Sonneratia caseolaris, Bruguiera sexangula
N. fruticans

2)
seaside flat area

’ ’

LRD: Rhizophora apiculata
b. LRB: R. apiculata Ceriops tagal, Bruguiera
gymnorrhiza
c. LAS: Avicennia officinalis
Scyphiphora hydrophyllacea C. tagal, X.
granatum
d. LHS: Heritiera littoralis
Scyphiphora hydrophyllacea, E. agallocha
Acanthus ilicifolius, Acrostichum aureum
e. LSA: Sonneratia alba / Avicennia marina R. apiculata
(a. -a )
(b.. -b )
f. .LAB: A. officinalis  Avicennia lanata, B. sexangula

g. LLX: Lumnitzera littorea, X. granatum, Bruguiera parviflora, B. sexangula, S.

hydrophyllacea H. littoralis
h. LAX: Aegiceras floridum, Aegiceras corniculatum, A. lanata, X. granatum, R.

apiculata, B. sexangula, C. tagal and Camptostemon philippinensis

d. -d )
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(f. -f LAB
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S-1

Oheervation by The Study
SDEOE‘:S Apar Area Lamon fres I_ugan Area
Estarine—Tidal Estanine—Tidal | EstaineTidal

Pegicerss corriculatm M- M 1L 5
Aegicerss flon cum o hH A
Aicernia dha v i B B ok
Adcernia laata =5 M AL =3
Aicerria TErE = Y R g 5 i
Auiceria officirdis M A M HH b o
Eruguiera oindrica o L H A ==
Erugusra gynoiThiza E L M L kA
Brugvicrs peruifiors hH_ L hH M =
Eruguisra sesagLla Wit M AL Wi
CEencis decadrs = HH_ =
Cericps tagal VP LT L kAL hH_
Boecaria_ agdlocha 3 I Y U e i
Heritiera littordis M AL b =
Lumritzzrs littorea = hAFH_ M L =
Csborria atokrts = L o
Fhizophors saiculata 5 LM LA AN
Fhizophors muCronata e e L MA
Scyphitora hydrophydlaced 5 ML =
Sorneratia dha & LA AL =
morreratia caeeclans i e P
Thespesia popdnes H_ = =
Hylocae granatum A A ML hAHA
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S-2

Totaling Mangrove, Fishpond and Other Areas in Aparri Area (ha /%)

s =

S S 9 % B & 3

g 3 = = > < 5

g < - F & 5 |"
Mangrove area total (a) 466 373 822 133 154 285 2233
Fishpond total 0 2 69 876 309 180] 1436
Other area total 21 9 5 11 7 18 71
Total (b) 487 384 896 1020 470 484 3740
(c) 0 0 30 252 104 81 468
Total Mangrove(a+c) 466 373 852 386 258 366] 2701
1. Mang (%) (a+C)/b 96 9/ 95 38 05 (b (2
Totaling Mangrove, Fishpond and other Areas in Lamon Bay Area ( ha / %)

8 < = S S c

s T & 8 B 8 £ g 5 5

=] %) = +—

= 8 3 ¢ 4 ¢ 3 & & |-

o wn [ = N4
Mangrove area total (a) 170 412 915 746 436 245 264 55 132 3374
Fishpond total 33 26 51 95 518 729 701 137 209 2500
Other area total 0 2 6 4 16 9 24 0 1 63
Total (b) 203 440 972 845 970 984 989 192 341 5936
© 22 2 8 12 49 71 153 18 51 387
Total Mangrove(a+c) 192 414 923 758 485 316 417 73 182 3760
T. Mang (%) (a+c)/b 94 94 95 90 50 32 42 38 53 63
Totaling Mangrove, Fishpond and other Areas in Ulugan Bay Area (ha / %) Grand Total

> = o] — — = c c

© i) = = T = ] o]

c © ] = = ] =] =]

S =] Q ) o o = =] c ©

A e g «Q = < S =) g E
Mangrove area total (a) 40 242 320 189 791 2233 3374 791 6398
Fishpond total 0 16 0 0 16 1436 2500 16 3951
Other area total 0 1 5 0 6 71 63 6 140
Total (b) 40 259 325 189 813 3740 5936 813 10489
(c) 0 4 0 0 4 468 387 4 859
Total Mangrove(a+c) 40 247 320 189 795 2701 3760 795 7257
T. Mang (%) (a+c)/b 100 95 99 100 98 72 63 98 69
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S-4

Fishopond in Aparri Area Fishopond in Ulugan Bay Area
(ha)
g o = = £ S § = < S
s 3 £ ¢ ¢ ¢|Els s 2 3 5|2|¢%
E 2 3 2 8 Q2|F]|32 S & & ad|F |8
o m m o = P = -
F1 0 1 12 98 45 5] 162 11|F1 0 1 0 0 1 9
F2 0 0 6 419 45 13| 482] 34)F2 0 0 0 0 0 0
F3 0 0 2 11 36 8] 58 4]F3 0 0 0 0 0 0
F4 0 0 2 4 39 76| 120 8|F4 0 0 0 0 0 0
F5 0 0 13 151 41 7] 212 15|F5 0 0 0 0 0 0
F6 0 0 17 113 45 9] 184] 13|F6 0 0 0 0 0 0
F7 0 0 10 25 29 9] 73 5|F7 0 0 0 0 0 0
F8 0 0 8 51 15 29| 103 7|F8 0 14 0 0 14] 91
F9 0 0 0 3 14 25| 42 3|F9 0 0 0 0 0 0
Totd 0 2 69 876 309 180J1436] 100|Total 0 16 0 0 16] 100
Fshopond Total Lamon Bay Area
8 & 5 5 S < P = =
S 3 £ E 2L 2 alglg]|c)E
s O < 2 & £ 5 8 3|f|le|E|cs
F1 0 0 11 13 246 400 272 40 72 11054 421 1217 31
F2 0 0 11 7 71 41 204 17 71 360 14] 842 21
F3 0 0 3 0 87 107 21 26 43 287 11] 344 9
F4 0 2 6 24 30 41 44 0 51 151 6] 271 7
F5 0 0 0 1 2 2 42 0 23] 70 3] 283 7
F6 0 0 0 1 32 41 36 11 19] 141 6] 324 8
F7 3 0 0 3 2 7 28 2 17| 62 2| 135 3
F8 | 28 23 14 46 37 52 40 33 18| 290 12] 407 10
F9 3 0 6 0 10 37 15 8 6] 85 3] 127 3
Totd 33 26 51 95 518 729 701 137 209 |2500 | 100f 3951] 100
200 600
1
300 5.4

38.6% 11.3%
4,917.50
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1 £ I The Philippine Atlas. Vol. | (Historical, Economic and Educational Profile
af the Philippines), Manila, 1975, p.21.
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@

(GNP)

5.1%
15.2%

7,100

1999

1997
1998

(NEDA) 1998 1 29
5.8% 6.9% 1.1%
GNP
5.7%
8.7% 21.1%
1,407 1,112
NEDA 1998
5.1%
1997 1
46
(IMF)
1998 GNP 3.0%
5.0% 1998
1999 6.0%
1998
1998

27

1997
(GDP)
9.6%
1997
40
40
1998
13
1997 5. 8%
8. 0% 1997  6.1%
1998 8 17
50



400

1998 9
6%
(GDP)

5% 4.1%

9.3%

1998 7 9

(GDP)

11

1998 3 4

1998 12 3

1999 GDP

¢)

78
(Municipality)

167

DENR)

(IMF)
2.5% 3.5% 3.5%
1999 8.5% 1998 10% 1998 1 8
14
(GNP) 0.8%
0.1% 1 9 GNP 0.8% GDP  0.2%
1998
1998 GDP 0.0 0.5%
1998 1992 6
3
5000
1 3%
(Province) 81 (City) 1,526
Barangay
Zone  Purok Sitio
19 (Department)
(Agency Authority Administration)

1999

(Department of Environment of Natural Resources,

28

( CENRO)



(National Mapping and Resource Information Authority ,

NAMRIA)
®
D
(NSCB) 1995
68,614,162 1990 13.0%
(NCR) 12
1995 228.7 /
2)
1995 1,906,430 2-1-1

2-1-1 ( : )

1. 412,965 (21.7%)
a. 410,219
b. 2,746

2. 612,540 (32.1%)
a. 18,244
b. 438,247
C. 106,639
d. 49,410

3. 880,925 (46.2%)
a. / 88,929
b. 261,862
C. 78,232
d. 130,491
e. 169,290
f. 152,121

1,906,430 (100.0%)
( 1 1996 , NSCB)
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40%

"\
-

1
N

C - )

11,324 (44.0%)

95 (0.4%)

2,571 (10.0%)

103 (0.4%)

1,238 (4.8%)

3,745 (14.6%)

1,490 (5.8%)

551 (2.1%)

© ([0 [N | 01 |&~ W | (-

4,559 (17.8%)

21 (0.1%)

25,698  (100.0%)

, NSCB)

4

D

1998

1993-1998 (MTPDP)

(MTPDP)

1991 40.7%

30

1998

1993

30%



GNP 7.3%

. GDP 3%
5.8%
1993 9.6%

2)

E
1997 8 21 166

(National Economic Development Authority,

3)

1996 5 11

7%

1993

1998

1998

21

31

11,298 1998

10%

6.3%

1998
NEDA)

14,874



1992
1%

6 30
1)

3)

®)
1)
(3,434,000
)
20 1995
A/D
47 .06%

(GNP)

1985
605,000

7,605,000

T/L

32

5.8% 1997
2)
1995 10 90%
)
(

1976 630,000

1985 34.9%
65.1% 52.9%

8%

1995



1976 31,733 ha 1994 49,551ha 1994
10,342 ha 7,720 ha
Kaingin 1,529 ha 107 ha
2)
1985 2,052 1995
2,740 1985
31,297 1995 87,885
495 825 8,724
37,560
1985 6,522 1995 28,733
( D
= el
S ar m m = = m 731 b= o1 R
2-1-3 1986-1995
3)
10
2-1-3
2-1-3
(‘000 ha) (‘000 ) ( )
1. 6,451 14,669 103,610
a. 3,759 10,541 77,685
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b. 2,692 4,129 25,925
4,779 39,519 91,437
a. 3,079 12,183 21,321
b. 284 18,679 17,746
c. 329 3,082 10,818
d. 78 1,397 4,933
e. 141 124 6,817
f. 68 432 7,263
g. 55 64 1,567
h. 107 86 1,660
i 90 181 4,473
j. 17 7 350
k. 213 1,907 4,958
1. 146 690 2,663
m. 47 36 504
n. 35 27 453
0. 9 88 995
. 6 17 949
q. 18 156 712
r. 18 131 980
s. 8 85 624
30 147 1,655
1,279 9,288 38,632
12,508 63,476 233,679
1996
1995
- (475 )
(215 )
(166 )
- (394 )
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1 / The Philippine Atlas Vol.1 (Historical, Economic and Educational Profile of the
Philippines), 1975,P21

2_/ NEDA, 1992, National Physical Framework Plan, 1993-2022, P41

3_/ NCSO 1996 Philippines Statistical Handbook

Mitsuhiro Uehara 1991 Disasters of the Volcano Pinatubo, (Japanese version) Rikkyo Vol 139

Mitsuhiro Uehara 1992 Rural Villages in Philippine (Japanese version) Kokin Shoin

Mitsuhiro Uehara 1995 Geology and Climate in Philippine (Japanese version) Knowledge of
the Philippines ver 2 Kobunndo

Shizuo Suzuki, Shinzo Hayase 1992 Encyclopaedia of the Philippines (Japanese version)
Douhousha

Tutomu Takigawa 1992 Forestry and Environment matter of the Philippines (Japanese
version) Agricultural Development and Environment, Natural Resources,
International Regional Analysis Institution, Nippon Univ.

Masafumi Terada, Masaru Miyamoto 1994 The Philippines (Japanese version) Kawade Shobo
Shinsha

NEDA 1997 Philippine Development Report,

NEDA Medium-Term Philippine Development Plan 1987-1992, NEDA

NEDA Medium-Term Philippine Development Plan 1993-1998, NEDA

NEDA Medium-Term Public Investment Program 1988-1992, NEDA

NEDA National Physical Framework Plan, 1993-2022, NEDA

NSO 1994 The Consumer Price Index in the Philippines 1994, Annual Report,

NSO 1996 Philippine Statistical Yearbook, NSO

NCSB 1996 Philippine Statistical Handbook,

NSO 1994 Family Income and Expenditures Survey, Vol. 1&l1,

Selected Statistics on Agriculture DA-BAS, April 1990
Action Plan for the GATT-Uruguay Round Adjustment Measures for the Agricultural
Sector, Department of Agriculture

NEDA 1998 The Philippines National Development Plan, Directions for the 21st Century,
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T g it o ¢

INDO -~ WEST= PACIFIC
BAOGEDGRAPHIC REGION

Copty with well-dessichad
rongraves Bedvly sullisel

Lisat ol
" mangroas

" ausT

| e e—

12/
2-1-4 )
2-1-4 (1993)
Africa Asia-Pacific N-S America

Country area(1000hajCountry |area(1000ha)]Country  area(1000ha)
Angola 125)Australia 1150]Belitz 75
Cameroon 272]Bangradish 450|Brazil 2500
G. Bissau 230|Buruney 7|Colombia 440
Gabon 140]Fiji 39]|Costa Rice 39
Gambia 60]India 96]Cuba 400
Guinea 260]Indonesia 2500]Dominica 9
Kenya 45]Kampuche 10JE. Guinea 20
Liberia 20|Malaysia 674)Ecuador 235
Madagascar 300jMyamer 812|El Salvado 45
Mozambique 455]Pakistan 345)G. France 55
Nigeria 970]Philippines 240)Guatemala 50
Tanzania 96]PNG 553]Guyana 150
Zaire 50|Sri Lanka 4]Haiti 18
Thailand 287|Honduras 145

Vietnam 320]Jamaica 7

Mexico 660

Nicaragua 60

Panama 486

Peru 28

Senegal 169

Sierra Leo 170

Somalia 20

Surinam 115

Trinidad 4

Venezuera 260

Total 3023]Total 7487]Total 6160
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2-1-5 (1000 ha) 4/
2-1-4 2-1-5
Walsh(1975)
5 / Nakamura (1992)
Rhizophora mucronata
’( 7 )’ E ] 7
, , PNG, ( )-
Rhizophora stylosa
s 9’ ()1 9’ 9’ 9’
’ ( I ’ )1 ’
Rhizophora mangle R. samoense
( 7 7 )’ ( b )1
« )
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2-1-6 5/

12
57
(1) Sonneratia alba : ) )
(2) Rhizophora stylosa, : ) )

(3) Rhizophora apiculata-Bruguiera gymnorrhiza

(4) Rhizophora apiculata : , (

(5) Rhizophora mangle : ,
(6) Rhizophora mangle-Rhizophora stylosa

(7) Xylocarpus granatum : (4. )-
(8) Ceriops tagal, : , (

(9) Lumnitzera littorea
(10) Scyphiphora hydrophyllacea : , (

(11) Bruguicra gymnorrhiza : ,

(12) Avicennia alba
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Sonneratia alba , Rhizophora stylosa , Rhizophora apiculata
, Xylocarpus granatum , Lumnitzera littorea , Bruguicra gymnorrhiza

, Avicennia alba

®

(“zonation”
(estuarine location)
(inter tidal position)

2-1-7

2-1-7
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Watson(1928)

2-1-5 Watoson

class

condition

species

remarks

1

Inundated by all high tidal

Rhizophora mucronata

exceptionally

N

Inundated by medium-high tides

Sonneratia alba
Avicennia alba
Avicennia marina
Rhizophora mucronata

w

Inundated by normal-high tides

Rhizophora spp
Ceriops Tagal
Xylocarpus granatum
Sonneratia alba
Bruguiera parviflora

often dominant

N

Inundated by spring tide only

Rizophora spp
Bruguiera spp
Xylocarpus spp
Lumnitzera littorea
Excoecaria agallocha

little

(4]

Inundated by equinoctial

Burguiera gymnorrhiza
Rhizophora apiculata
Xylocarpus granatum
Nypa fruticans

dominant
little
little

Source: 1./

Mac Nae(1968)

1-8 2-1-10

Sonneratia

Rhizophora mucronata

Ceriops tagal

2-1-9

2-1-5

2./

Avicennia

Nypa fruticans

Bruguiera parviflora

Bruguiera cylindrica

Avicennia marina

2-1-6

2-1-6 MacNae

N
1
[EY

landward fringe zone
2|Ceriops thickeds zone
3|Bruguiera forests zone

2-1-8 4IRhizophora forest zone
5|seaward Avicennia zone
6]Sonneratia zone

Source 2_/

Rhizophora apiculata

R.apiculata




2-1-10 N.fruticans Heritiera littoralis
Excoecaria agallocha Rhizophora
Nypa Q
R. apiculata R. mucronata Avicennia or
Sonneratia
2-1-8
B. cylindrica Rhizophora Avicennia
2-1-9
Ha i -
Hertiern and Excoecria o
Rhizophura T

2-1-10
2-1-11 2-1-13 2-1-11 Gum

Bruguiera gymnorrhiza

Rhizophora stylosa
N.fruticans

A.marina
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s
Com 1l D256 3> €4-> € 5 ¢ 6
1: Rhizophora stylosa-community 4: Xylocarpus_granatum-community
2: Bruguiera gymnorrhiza-community 5: Avicennia marina-community
3: Nypa frulicans-comaunity 6: Sand-hill forest
2-1-11

o i
QY Y W f \f' (
T
& til+
T i Eoa ] = O
SOHEMATIC TLLUSTRATION OF THE DISTRIBUTION PATERN ON THE MIDODLE ESTUARY OM THE RIVER SOUNDAU, POMAPE
1 = Seaneracia cassclarils & — Enirophors apiculats
1 = Sosnecatla cageplarie-Bruguiera gysnarchice i — Bregulera gramcerhiza
1 = Iylocarpus gramatum
2-1-12 ( )

1 — Rhizophora mucronata 3 — Rhizophors apiculaca-Brugulera gymnorrhiza

2 — Rhizophora apiculata 4 — Bruguiera gymnorrhiza

2-1-13 ( )

2-1-12 3-1-14 ,
5/ 2-1-12
Sonneratia caseolaris B.gymnorrhiza
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R.apiculata Xylocarpus granatum

2-1-13
R.mucronata R. apiculata R.apiculata  B.gymnorrhiza
2-1-14
R. mucronata R. stylosa
R.apiculata B. gymnorrhiza

S. caseolaris

1 = Rhizophora sucronata-Rhizophora stylossa 2 - Rhizephora spiculats

J = Rhizophora splculata-Bruguiera gymnorchiza & ~ Sonneratis caseolaris

2-1-14 ( )

2-1-15 Rhizophora
Rhizophora B. gymnorrhiza
N.

fruticans Hibisucus
7/

% +—d—

1; Rhizophora samoensis-communily 3: Acrostichum aureus-comsunity
- : Brugulera gysnorrhiza=commumity 4: Hibiscus tillaceus-community
Sonneratia alba, R. stylosa, | °*-ruswiers smmorriiz

Kandelia candel, B. 9-1-15

gymnorrhiza

8 /
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1-2-2

Diemont Wijingaarden(1974

(open accreting coast type)

(estuary type)

2-1-17

km
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9/

Landward specles —TEEESEY 7
{1)
(1)
(2)
(2)
(3 a)
@ I 4)
T
(1)
(2)
3)

2-1-17
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(@)

Waiter &
Steiner (1936), Macnhae (1968),
Baltzer (1969), Chapman
(1976), Snedaker (1982)
Macnae
(1968)

PR = Ny M Acs
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2-1-18
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2-1-20 2-1-24

2-1-21
Sonneratia

alba
90
Rhizophora mucronata

80

10

Bruguiera gymnorrhiza
Rhizophora apiculata

60

2-1-22

2-1-20

X. granatum
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Sa Rm
By Ra (Xg)
2-1-23 2-1-24
LS1 LS2
LS3 LS4
LS5 LS6
LS7 LS8
LS1 LS3 LS5
LS7 30cm
LS2 LS4 LS6
LS8 30 60cm

s —
i
B8

A%
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52

LS6 LS8




2-1-25

LS1 LS2

LS3 LS4

2-1-26

mucronata

2-1-25

=

DIgEn LT Garterls ol Mangraes sl
fLaren Bay)

A 14

LS5 8
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®)

R. mucronata

Rhizophora
Rhizophora
R.mucronata
R.mucronata
1983 84 1987
1992
92 15cm 20cm
87 25¢cm 30cm 83 84 30cm
83 84 57cm
1-2-27
_.:._;:I: Fiantod ot 18E2 .* Flanded] &t 1887 x F:’L::::‘:_III
N . - & I:Iznun;-nw = -
2-1-27 Rhizophora
1992 100m 60m
20mx 10m

92
10cm 40cm
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