Williams, J. R., & Singh, V. (1995). The EPIC model. Computer models of watershed
hydrology., 909-1000.

Wilmshurst, J. M. (1997). The impact of human settlement on vegetation and soil stability in
Hawke's Bay, New Zealand. New Zealand Journal of Botany, 35(1), 97-111.

Wilson, B. D., Bruce, D. G., & Madsen, J. A. (2006). Mapping the Distribution and Habitat
of Oysters in Delaware Bay. In 26th Annual ESRI International User’s Conference
Technical Paper (p. 39).

Wilson, L. (1972). Seasonal sediment yield patterns of US rivers. Water Resources Research,
8(6), 1470-1479.

Wischmeier, W. H., & Smith, D. D. (1978). Predicting rainfall erosion losses-A guide to
conservation planning. Predicting rainfall erosion losses-A guide to conservation
planning. USDA Science and Admistration Association, Maryland.

Wolanski, E. (1995). Transport of sediment in mangrove swamps. Hydrobiologia, 295(1-3),
31-42.

Wolanski, E. (2000). Oceanographic processes of coral reefs: physical and biological links
in the Great Barrier Reef: CRC Press.

Wolanski, E. (2006). Thematic paper: Synthesis of the protective functions of coastal forests
and trees against natural hazards. Coastal protection in the aftermath of the Indian
Ocean tsunami. FAO Regional Office for Asia and the Pacific.

Wolanski, E., Mazda, Y., & Ridd, P. (1993). Mangrove hydrodynamics. Coastal and
Estuarine Studies, 43-43.

Woodroffe, C. (1993). Mangrove sediments and geomorphology. Tropical Mangrove
Ecosystems, 7-41.

WorldFish, World Agroforestry Centre, and Southeast Asian Regional Center for Graduate
Study and Research in Agriculture (2013). From Ridge to Reef: An Ecosystem Based
Approach to Biodiversity Conservation in the Philippines. Final Program
Performance Report. Retrieved from:
http://worldagroforestry.org/regions/southeast _asia/philippines

Wright, L. (1977). Sediment transport and deposition at river mouths: a synthesis. Geological
Society of America Bulletin, 88(6), 857-868.

Wright, L., & Coleman, J. M. (1974). Mississippi River mouth processes: effluent dynamics
and morphologic development. The Journal of Geology, 751-778.

Wright, L., Friedrichs, C., Kim, S., & Scully, M. (2001). Effects of ambient currents and

waves on gravity-driven sediment transport on continental shelves. Marine Geology,
175(1), 25-45.

271









4.3

4.4

4.5

4.6.

4.7.

4.8

4.9

Eachsampling plot, transect lines, and quadeatd their relevant data 162
(measurements)

Physical paramet& measurements (min to max) at the seagrass sampling 163
plotsfrom Nov 2012 to June 2013 Macajalar Bay.

Presentomposition and abundance of mangroves within the vicinity o 166
Cagayan de Oro River mouth

Physical and biological emges in both Bonbon and MacabaRumtod: 170
their locations; estimated size of affected lands; and causes of ch
(based on the interviews with local residents and government officials)

Land changes in Bonbon between 2004 and 2015 satetiggeis due tc 171
naturalprocesses and human action (dredging and filling)

Coraldistribution, composition, abundance, and diversity from field 172
samplings.

Seagrass distribution, composition, abundance, and diversity from 178
samplings.

280



Appendix A

Table 3.4: Key parameters of a hydrological process that were calibrated for simulations of water
discharge and sediment yield processes

Parameter (Par) Par Code Min Value | Max Value | Initial Value | Calibrated
Surface runoff lag SURLAG 1 12 4hrs 1 hr
coefficient
Curve Number CN2 35 98 76 60.88
Ground Water GW_Delay 0 100 31d 60 d
Delay
Base flow alpha

Alpha_BF 0 1 0.048 0.038
factor
Soil available

SOL_AWC 0 1 0.45 0.20
water content
Soil evaporation ESCO 0 1 0.95 0.60
compensation factor
Maximum Canopy Canmx 0 10 0 10
Interception
Deep aquifer

RCHRG_dp 0 1 0.05 0

percolation factor
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List of sub-catchments with moderate to very high sediment yield values and their

corresponding key attributes

Appendix B:

Sub- | Potential Sub- Land use/cover in % Slope percent/ |Rainfall input
basin risk catchment class in 10 mos
no.
66 Very Batang 32% is agriculture & 44% [23% of land has > | >3,787.91
high is pasture land; no forest  [30% slope
cover
68 Very Batang 49% of brushland; 46% of [67% of land has >3,787.91
high pasture lands; no forest > 30 slope
63 \ery Batang 67% of brushland; 28% of [79% of land has >3,787.91
High pasture land > 20% slope
62 High Batang 46% of brushland; 38% of [35% of land has >3,787.91
pasture lands, 0.8% forest P 20 % slope
cover
65 High Batang 75% is pasture land; 21% [37% of land has >3,787.91
of forest cover > 20% slope
52 Moderate | Batang 66% of brushland; 7% of  [70% of land has 2,657 mm
agricultural lands; 4.27%  P>20% slope
of pasture lands; 22%
forest cover
61 Moderate | Batang 70% of pasture land; 27% 45% of land has> | 2,657 mm
brushland 20% slope
67 Moderate | Batang 73% is brushland; 26% is  [29% of land has 3,788 mm
agricultural land; no forest 20 % slope
cover
70 Moderate | Batang 54% of agricultural lands; 46% of land has 2,657 mm
38% of pasture land; 5.4% P 20% slope,
brushland; no forest cover
72 Moderate | Batang 33% of agricultural lands, [{43% of land has 2,665 mm
33% of pasture land; > 20% slope
5.48% of brushland; and
26% of forest land
73 Moderate | Batang 41% is agricultural lands; |¥43% of land has> | 2,665 mm
26% brushland; 2.5 pasture [20%
lands; 12% forest cover

Note: Names of the sub-catchments followed the local names designated by the DENR for
easy identification of sites on any published Cagayan de Oro River Catchment map.
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Tikalaan, Batang, and Pigcutin

Sub- | Potential Sub- Land use/cover in % Slope Rainfall
basin risk catchments percent/class input
no. in 10 mos
77 Moderate | Tikalaan & [ 58% is agricultural land; 26% [24% of land has| 3,788 mm
Batang of brushland; 2.5% of pasture > 20 % slope
lands; and 12% forest cover
79 Moderate | Tikalaan & [ 20% is agricultural land and  [30% of 3,788 mm
Pigcutin 49% is brushland; 3.7% of landscape has >
pasture lands; 26% forest 20% slope
cover
Tumalaong and Tagiti
Sub- | Potential Sub- Land use/cover in % Slope Rainfall
basin risk catchments percent/class input
no. in 10 mos
21 Moderate | Tumalaong | 66% of agricultural land; 29% [27% of land has | 2,134 mm
pasture land; 2.7% of forest > 20% slope
cover
25 Moderate | Tagiti 80% is pasture land; 0.8% of |42% of land has | 2,134 mm
agricultural lands; 11% forest [ 20% slope
cover
35 Moderate | Tagiti 57% of agricultural lands; 58% of land has | 2,134 mm
42% of pasture land. >20% slope
Pigcutin
Sub- | Potential Sub- Land use/cover in % Slope Rainfall
basin risk catchment percent/class input
no. cluster in 10 mos
36 Moderate | Pigcutin 47% is brushland; 32% pasture [55% of land has | 3,046 mm
land & 17% agricultural lands; P>30% slope
0.026% of forest cover
37 High Pigcutin 63% is agricultural; 29% are  |45% of land has | 3,046 mm
pasture land and brushland; no P30% slope
forest cover
40 Moderate | Pigcutin 57% of brushland; 35% of 33% of land has | 3,046 mm
pasture land; 1.7% of forest >30% slope
cover
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Bubunawan-Tumalaong-Munigi

Sub- | Potential Sub- Land use/cover in % Slope Rainfall input
basin risk catchments percent/class| in 10 mos
no.
2 Moderate | Tumalaong | 89% of agricultural lands; 43% of land 2,844 mm
& Munigi 4.9% is barren; no forest has >20%
cover slope
3 Moderate | Tumalaong | 90% of agricultural lands; 30% of land 2844 mm
& Tagiti 7.1% is barren; no forest has >20%
cover slope
4 Moderate | Munigi & 93% agricultural lands; 6.3% [{43% of land 2,844 mm
Pigcutin Is water; no forest cover has >20%
slope
8 Moderate | Bubunawan | 75% of agricultural lands; 22% of land 2,844 mm
15% of pasture land; 5.8% of |has >20%
brushland; 2.11% barren land [slope

All values are based on the SWAT modeling results for each HRU/sub-catchment
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Appendix C

Coral Cluster A (closest to the river mouth), Transect 1

CATEGORIES # Points | % SW Index | Simpson (1-D)
Coral lifeforms

Acropora branching (ACB) 9 217 0.32 0.04
Acropora digitate (ACD) 1 0.24 0.08 0.00
Acropora encrusting (ACE) 0 0.00 0.00 0.00
Acropora submassive (ACS) 0 0.00 0.00 0.00
Acropora tabulate (ACT) 0 0.00 0.00 0.00
Branching Coral (CB) 22 5.30 0.35 0.23
Encrusting Coral (CE) 2 0.48 0.14 0.00
Foliose Coral (CF) 0 0.00 0.00 0.00
Heliopora (CHL) 0 0.00 0.00 0.00
Massive Coral (CM) 5 1.20 0.24 0.01
Millepora (CME) 0 0.00 0.00 0.00
Mushroom Coral (CMR) 0 0.00 0.00 0.00
Submassive Coral (CS) 7 1.69 0.29 0.02
SC

TP (Tape) 0 0.00 0.00 0.00
O0FFFF

Soft Coral (SC) 2 0.48 0.00 1.00
Abiotic

Dead Coral (DC) 6 1.45 0.07 0.00
Rock (RCK) 0 0.00 0.00 0.00
Rubble (R) 182 43.86 0.35 0.25
Sand (SA) 10 241 0.10 0.00
Silt (SI) 169 40.72 0.36 0.21
oT

TP (Tape) 0 0.00 0.00
Total pts. minus (tape+wand+shadow): 415.00 100.00
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Coral Cluster A (closest to the river mouth), Transect 2 —

CATEGORIES # Points | % SW Index | Simpson (1-D)
Coral lifeforms

Acropora branching (ACB) 0 0.00 0.00 0.00
Acropora digitate (ACD) 0 0.00 0.00 0.00
Acropora encrusting (ACE) 0 0.00 0.00 0.00
Acropora submassive (ACS) 0 0.00 0.00 0.00
Acropora tabulate (ACT) 0 0.00 0.00 0.00
Branching Coral (CB) 0 0.00 0.00 0.00
Encrusting Coral (CE) 0 0.00 0.00 0.00
Foliose Coral (CF) 0 0.00 0.00 0.00
Heliopora (CHL) 0 0.00 0.00 0.00
Massive Coral (CM) 14 2.92 0.00 1.00
Millepora (CME) 0 0.00 0.00 0.00
Mushroom Coral (CMR) 0 0.00 0.00 0.00
Submassive Coral (CS) 0 0.00 0.00 0.00
SC

TP (Tape) 0 0.00 0.00 0.00
O0FFFF

Soft Coral (SC) 0 0.00 0.00 0.00
A

Abiotic

Dead Coral (DC) 3 0.63 0.03 0.00
Rock (RCK) 0 0.00 0.00 0.00
Rubble (R) 171 35.70 0.37 0.14
Sand (SA) 63 13.15 0.27 0.02
Silt (SI) 228 47.60 0.35 0.24
oT

TP (Tape) 0 0.00 0.00
Total pts. minus (tape+wand+shadow): 479.00 100.00
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Coral Cluster B - Transect 3

CATEGORIES # Points | % SW Index | Simpson (1-D)
Coral lifeforms

Acropora branching (ACB) 0 0.00 0.00 0.00
Acropora digitate (ACD) 0 0.00 0.00 0.00
Acropora encrusting (ACE) 0 0.00 0.00 0.00
Acropora submassive (ACS) 0 0.00 0.00 0.00
Acropora tabulate (ACT) 0 0.00 0.00 0.00
Branching Coral (CB) 4 1.02 0.20 0.01
Encrusting Coral (CE) 2 0.51 0.13 0.00
Foliose Coral (CF) 0 0.00 0.00 0.00
Heliopora (CHL) 0 0.00 0.00 0.00
Massive Coral (CM) 36 9.14 0.23 0.54
Millepora (CME) 0 0.00 0.00 0.00
Mushroom Coral (CMR) 0 0.00 0.00 0.00
Submassive Coral (CS) 7 1.78 0.28 0.02
SC

TP (Tape) 0 0.00 0.00 0.00
O00FFFF

Soft Coral (SC) 0 0.00 0.00 0.00
Abiotic

Dead Coral (DC) 10 2.54 0.10 0.00
Rock (RCK) 0 0.00 0.00 0.00
Rubble (R) 153 38.83 0.36 0.20
Sand (SA) 63 15.99 0.31 0.03
Silt (SI) 119 30.20 0.37 0.12
oT

TP (Tape) 0 0.00 0.00
Total pts. minus (tape+wand+shadow): 394.00 100.00
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Coral Cluster B — Transect 4

CATEGORIES # Points | % SW Index | Simpson (1-D)
Coral lifeforms

Acropora branching (ACB) 2 0.49 0.04 0.00
Acropora digitate (ACD) 3 0.74 0.06 0.00
Acropora encrusting (ACE) 0 0.00 0.00 0.00
Acropora submassive (ACS) 0 0.00 0.00 0.00
Acropora tabulate (ACT) 0 0.00 0.00 0.00
Branching Coral (CB) 13 3.21 0.17 0.00
Encrusting Coral (CE) 12 2.96 0.16 0.00
Foliose Coral (CF) 10 2.47 0.15 0.00
Heliopora (CHL) 0 0.00 0.00 0.00
Massive Coral (CM) 97 23.95 0.36 0.22
Millepora (CME) 0 0.00 0.00 0.00
Mushroom Coral (CMR) 1 0.25 0.03 0.00
Submassive Coral (CS) 70 17.28 0.37 0.11
SC

TP (Tape) 0 0.00 0.00 0.00
O0FFFF

Soft Coral (SC) 1 0.25 0.00 1.00
Abiotic

Dead Coral (DC) 4 0.99 0.08 0.00
Rock (RCK) 0 0.00 0.00 0.00
Rubble (R) 35 8.64 0.31 0.03
Sand (SA) 55 13.58 0.36 0.08
Silt (SI) 102 25.19 0.34 0.27
oT

TP (Tape) 0 0.00 0.00
Total pts. minus (tape+wand+shadow): 405.00 100.00
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Coral Cluster C (farthest from the river mouth) — Transect 5

CATEGORIES # Points | % SW Index | Simpson (1-D)
Coral lifeforms

Acropora branching (ACB) 0 0.00 0.00 0.00
Acropora digitate (ACD) 0 0.00 0.00 0.00
Acropora encrusting (ACE) 0 0.00 0.00 0.00
Acropora submassive (ACS) 0 0.00 0.00 0.00
Acropora tabulate (ACT) 0 0.00 0.00 0.00
Branching Coral (CB) 2 0.69 0.04 0.00
Encrusting Coral (CE) 30 10.34 0.27 0.02
Foliose Coral (CF) 0 0.00 0.00 0.00
Heliopora (CHL) 0 0.00 0.00 0.00
Massive Coral (CM) 162 55.86 0.23 0.54
Millepora (CME) 0 0.00 0.00 0.00
Mushroom Coral (CMR) 0 0.00 0.00 0.00
Submassive Coral (CS) 26 8.97 0.25 0.01
SC

TP (Tape) 0 0.00 0.00 0.00
00FFFF

Soft Coral (SC) 2 0.69 0.00 1.00
Abiotic

Dead Coral (DC) 25 8.62 0.37 0.14
Rock (RCK) 0 0.00 0.00 0.00
Rubble (R) 40 13.79 0.31 0.35
Sand (SA) 3 1.03 0.14 0.00
Silt (SI) 0 0.00 0.00 0.00
oT

TP (Tape) 0 0.00 0.00
Total pts. minus (tape+wand+shadow): 290.00 | 100.00
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Coral Cluster C (farthest from the river mouth) — Transect 6

CATEGORIES # Points | % SW Index | Simpson (1-D)
Coral lifeforms

Acropora branching (ACB) 0 0.00 0.00 0.00
Acropora digitate (ACD) 0 0.00 0.00 0.00
Acropora encrusting (ACE) 0 0.00 0.00 0.00
Acropora submassive (ACS) 0 0.00 0.00 0.00
Acropora tabulate (ACT) 0 0.00 0.00 0.00
Branching Coral (CB) 3 1.39 0.10 0.00
Encrusting Coral (CE) 8 3.70 0.19 0.01
Foliose Coral (CF) 0 0.00 0.00 0.00
Heliopora (CHL) 0 0.00 0.00 0.00
Massive Coral (CM) 93 43.06 0.16 0.68
Millepora (CME) 0 0.00 0.00 0.00
Mushroom Coral (CMR) 0 0.00 0.00 0.00
Submassive Coral (CS) 9 4.17 0.20 0.01
SC

TP (Tape) 0 0.00 0.00 0.00
00FFFF

Soft Coral (SC) 3 1.39 0.00 1.00
Abiotic

Dead Coral (DC) 4 1.85 0.13 0.00
Rock (RCK) 0 0.00 0.00 0.00
Rubble (R) 68 31.48 0.26 0.46
Sand (SA) 28 12.96 0.36 0.08
Silt (SI) 0 0.00 0.00 0.00
oT

TP (Tape) 0 0.00 0.00
Total pts. minus (tape+wand+shadow): 216.00 | 100.00
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Appendix D

Plot A - Seagrass sampling site in Macabalan

H pinofolia n=17

Transect 1 1 2 3 4 5 Ave % Cover
Q1 28 15.8 14.7 16.5 29.3 20.86 25
Q2 18.6 23.1 15.3 27 10.4 18.88 29
Q3 21.1 20 26.4 18.1 12.9 19.7 38
Q4 25.5 23 19.1 25.1 194 22.42 25
Q5 23 21 28.5 17.9 25.8 23.24 36
Q6 16.8 24.2 16.9 24.7 19.8 20.48 31
Q7 13.6 16.4 21.5 27.8 17.3 19.32 2
Q8 17.3 32 34.7 26.8 21.6 26.48 20
Q9 15.3 21.8 19.8 17.3 20 18.84 25
Q10 20.2 15 15.5 18.9 18.1 17.54 37
Q11 15.5 214 18.5 19.5 20.8 19.14 30
Q12 26.4 25.2 16.9 12.3 20.7 20.3 11
Q13 14.8 22.8 18.8 22.8 23.3 20.5 15
Q14 20 17 22.5 175 18.5 19.1 44
Q15 20.4 16.8 23 18 17 19.04 56
Q16 26.3 21 17.2 23.6 26.2 22.86 50
Q17 20.4 18.3 19.6 15.4 20.4 18.82 16
Average seagrass cover in transect 1 28.8235
H. pinifolia n= 26
Transect 2 1 2 3 4 5 Ave % Cover
Q1 14 11.9 15.2 18 17.5 15.32 13
Q2 14 15.5 16.2 16.8 17.8 16.06 25
Q3 10.7 5.2 6.3 5 4.3 6.3 25
Q4 17.5 15.5 17.2 15.1 11 15.26 25
Q5 12.2 22 20.8 21.3 19.8 19.22 21
Q6 12.3 9 18.5 20.7 18.3 15.76 25
Q7 19 13 11.5 13.5 10.2 13.44 25
Q8 11.5 12 15 10 10.5 11.8 25
Q9 6.4 8.2 7 7.5 5 6.82 25
Q10 11 8 13 11.5 13.5 114 22
Q11 17.9 10.2 12.5 9.4 13.2 12.64 25
Q12 11.2 11.9 10 14.9 15.5 12.7 25
Q13 19.5 10.5 16.8 12 10 13.76 25
Q14 15.2 12.1 13.4 13 12 13.14 24
Q15 11 20 12.1 14 10.1 13.44 25
Q16 8.5 8.5 10 9.8 15.5 10.46 25
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Q17 11 14 12.5 10 5.7 10.64 25

Q18 11.3 13 14 15.5 20.5 14.86 14

Q19 15 13 12.5 14.5 10 13 25

Q20 20.8 25 16.2 14.9 15 18.38 25

Q21 18.3 21 25 23.5 13.5 20.26 25

Q22 18.6 22.1 23.7 22 14.5 20.18 23

Q23 20.4 20 23.5 19.7 19.5 20.62 25

Q24 19.6 18.6 20.7 214 18.7 19.8 25

Q25 22.4 21.2 21.4 20.6 214 21.4 22

Q26 20.7 19.4 20.6 19.8 22 20.5 2

Average seagrass cover in transect 2 22.7308
Plot B - Seagrass sampling site in Macabalan

H. pinifolia n= 14

Transect 1 1 2 3 4 5 Average % Cover

Q1 10.2 15.8 21 12 9.5 13.7 18

Q2 135 6 15.5 19.5 10 12.9 30

Q3 18.5 175 25.5 14.5 12.5 17.7 20

Q4 15.5 17 11.5 14 135 14.3 20

Q5 7.5 10.5 9 11 13 10.2 10

Q6 8 11.5 12 9 6.5 9.4 11

Q7 8 13 10.5 15 10.5 11.4 10

Q8 14 8.5 18.3 10 8.5 11.86 13

Q9 6.5 14.5 20.5 24 20 17.1 15

Q10 11 16.3 9 19 13.8 13.82 25

Q11 14.5 18.5 11 10.5 17.2 14.34 80

Q12 18.5 10.5 145 10.8 14 13.66 80

Q13 18.3 18.7 15.1 11.2 12 15.06 25

Q14 19 17.6 18.2 10.2 14 15.8 10

Average seagrass cover in transect 1 26.214

H. pinifolia n=19

Transect 2 1 2 3 Average % cover

Q1 23.5 16.5 21.5 34 29 24.9 89

Q2 28 19.5 18 19.6 14.8 19.98 89

Q3 7.5 11 8.5 9.5 13.5 10 13

Q4 16.5 17.5 14.5 17.3 17 16.56 85

Q5 135 12.3 11.8 16.5 12.5 13.32 80

Q6 16.5 13 10.8 14 19 14.66 31

Q7 11.5 10.5 11.5 16 12.5 12.4 80

Q8 15.5 15 16 20 13.5 16 63
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Q9 14 17 14.5 11.5 12 13.8 11
Q10 12 14 18 17 18 15.8 40
Q11 9 11.5 10.5 8 6.5 9.1 23
Q12 12.5 10.5 13 12 14.3 12.46 25
Q13 15 14 13.2 16 8 13.24 18
Q14 14.5 13 13 11 17 13.7 23
Q15 7 10.3 12 8.3 5.2 8.56 12
Q16 21 11.5 9 12 13.5 13.4 17
Q17 11.5 16.5 11 9.5 13.5 12.4 17
Q18 14.5 12 9.5 11 11.5 11.7 17
Q19 14 12.5 16.5 21 9 14.6 17
Average seagrass cover in transect 2 39.47368
Plot C — Seagrass community in Macabalan
Transect 1 1 2 3 5 Ave % cover
Q1 (C. serrulata) | 22 18 21 24 20 21 1%
Q2 17 22 23 28 25 23 14%
Q3 29 28 30 19 18 24.8 4%
Q4 27 24 16 17 0 16.8 3%
Q5 25 22 17 14 24 20.4 5%
Q6 22 19 26 22 23 22.4 2%
Q7 30 27 27 24 0 21.6 21%
Q8 22 16 30 24 25 23.4 22%
Q9 22 14 20 18 18 18.4 25%
Q10 32 32 24 23 27 27.6 29%
Q11 20 17 19 20 16 18.4 25%
Q12 24 27 28 26 29 26.8 25%
Q13 29 26 28 19 20 24.4 24%
Q14 28 16 23 27 24 23.6 25%
Q15 27 26 31 24 25 26.6 25%
Q16 18 16 16 0 0 10 3%
Average C. serrulata cover in transect 1 16%
Transect 1 (H. ovalis) 1 2 3 5 Average | % cover
Q17) 4 4.5 4 2. 3.5 3.7 25%
Q18 3.5 4.5 3.5 4 5 4.1 25%
Q19 5 4 5.5 5 55 5 25%
Q20 7.5 6 6 5 4.5 5.8 21%
Q21 6 7.5 7 7 15 5.8 25%
Q22 6.5 6 7 7 7 6.7 25%
Q23 6 5 6 4 4 5 23%
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Q24 6 5 5 5 4.5 5.1 25%
Q25 6 3 5 6.5 6 5.3 25%
Q26 8 5 6 7 5 6.2 10%
Average H. ovalis cover in transect 1 23%
Plot C
Transect 2 n=21
C. serrulata 1 2 3 4 5 Ave % cover
Q1 6 5.5 5 6 5 5.5 10%
Q2 4.5 4.5 4.5 4 4.5 4.4 8%
Q3 5.5 5.5 6 5 4 5.2 25%
Q4 3.5 2 2 3 1 2.3 2%
Q5 88 10 108 59 98 72.6 25%
Q6 62 56 63 60 35 55.2 10%
Q13 27 25 23 30 19 24.8 25%
Average C. serrulata cover in transect 2 15%
Q7 (H. ovalis) 5 4.5 4.5 5 4 4.6 7%
Q8 7 7 6 7.5 7 6.9 15%
Q9 7 5.5 5 6 6 5.9 21%
Q10 8 9 8 8.5 6 7.9 25%
Q11 1.5 3 3.5 3 6 3.4 6%
Q12 3 4 3 3.5 3 3.3 25%
Q14 3.5 3 3 3 4 3.3 24%
Q15 4 3.5 3 4 4 3.7 25%
Q16 25 25 22 21 18 22.2 23%
Q17 19 20 20 18 16 18.6 8%
Q18 4 3 2 2 2.5 2.7 4%
Q19 24 25 25 20 17 22.2 25%
Q20 19 20 19 0 0 11.6 21%
Q21 60 119 106 135 139 111.8 25%
Average H ovalis cover in transect 2 18%
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Left: Gauged rainfall sampling
in Nangka, Libona, Bukidnon
with community participants

Top: Field survey along the
banks of the Cagayan
de Oro River

Top: River water sample collection
294 at the Taguanao Bridge



Left: River plume sampling along
Macabalan coast with the
MMC and the ERC staff

Top: Seagrass sampling in
Macabalan inshore
waters with the MMC
staff

Top: Coral sampling in Bonbon coastal
295 waters with the MMC staff



Left: Mangrove field validation
in mudflat area in Bonbon

Top: Rainfall data collection
at the PAGASA station
in Malaybalay City

Top: Weather data collection at the PAGASA
station in El Salvador, Misamis Oriental



