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Natural Resource Management
• Natural Resource Management (NRM) refers to the sustainable 

utilization of major natural resources, such as land, water, air, 
minerals, forests, fisheries, and wild flora and fauna. 

• Together, these resources provide the ecosystem services that 
provide better quality to human life. 

• Natural resources provide fundamental life support, in the form of 
both consumptive and public-good services. 

• Ecological processes maintain soil productivity, nutrient recycling, the 
cleansing of air and water, and climatic cycles.

Source: Muralikrishna and Manickam, 2017



http://www.acsu.buffalo.edu/~yuvaldal/watershed.html

A watershed is 
any surface area 
from which 
runoff resulting 
from rainfall is 
collected and 
drained through 
a common 
outlet.



Typical Landscape Profile in the 
Philippines



Watershed is a vital system for sustaining 
communities, landscape, environment, 
agriculture and other economic activities

Ridge - Lowland - Reef continuum

LAHAT MAGKAKAUGNAY
“Everything is Interconnected”



Midstream

Downstream

Coastal

Upstream

Watershed Approach to Land Use Planning... Rex Cruz UPLB 
CFNR rexcruz@yahoo.com 
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Integrate and synchronize Programs



Upland resources and 
stakeholders

Lowland resources and 
stakeholders

Coastal resources and 
stakeholders
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Unify Watershed Stakeholders



Power Corporations

Irrigation Administration, Dept of Agriculture , 
LGUs, NWRB

Bureau of Fishery

Dept of Environment and Natural Resources

Watershed Approach to Land Use Planning... Rex Cruz UPLB 
CFNR rexcruz@yahoo.com 
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Integrate functions of various agencies



Historical context of natural resource 
management in the Philippines
• Natural resource management in the Philippines transition  

from a purely administrative/ bureaucratic to highly 
participatory in nature

• The shift in natural resource management is mainly 
dictated by the change in forest cover 



• 1900 - logging and silviculture 
(forest management) were 
introduced
• 1960 – start of Logging Boom

ütotal area logged 
increased from 4.5 M 
hectares to 11.5 M 
hectares

• 1977-1980 recorded the all 
time high deforestation rate of 
300,000 hectares/ year



•1987 - Logging ban failed to slow 
down the annual deforestation rate

ü Period of “open access”
ü Illegal logging abetted by 

local officials 
ü Forceful emergence of Phil. 

environmental activism 
•1998 - deforestation rate at 
100,00 has/ year; Timber License 
Agreements (TLAs) replaced by 
TPSA, IFMA and ITPLA

• 2011 -2028 National Greening 
Program 









Participation
• "act or fact of sharing or 

partaking in common 
with another or others; 
act or state of receiving 
or having a part of 
something,”

• Involvement of people in 
any project/ activity to 
solve their own problem



Participation in the context of watershed 
management

• Facilitates dialogue among all actors
• Mobilises and validates popular knowledge and skills
• Encourages communities and their institutions to manage 

and control resources
• Seeks to achieve sustainability, economic equity and social 

justice
• Maintains cultural integrity 







Stakeholders



Methods and techniques in Participatory 
Watershed Management Planning

•Problem Tree Analysis
•Stakeholder Analysis
•Participatory Vulnerability and Risk Assessment
•Visioning Exercise



• provides a template for 
mapping causes and effects 
in order to better understand 
the chain of connected 
circumstances that led to the 
current situation. 

• Using the tree as a metaphor, 
you separate the causes 
(roots) from the effects 
(branches) of a central issue 
(trunk).

Problem Tree Analysis



Stakeholder 
Consultation for 
the Updating of 
the Marikina 
River Basin 
Master Plan, 
July 2023



Stakeholder Analysis

• An approach for 
understanding a system and 
changes in it, by identifying 
key actors or stakeholders 
and assessing their 
respective interests in that 
system

Source: Grimble and Willard 1997
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Participatory Risk & 
Vulnerability 
Assessment

• An investigative method that uses a 
variety of participatory tools (PRA) 
to engage local stakeholders in their 
own (climate change-related) risk 
and vulnerability diagnosis.

Source: Adopted from ACF-
International Framework 2012



THE ISO31000 
RISK 
MANAGEMENT 
PROCESS



Participatory Scenario 
Development*

• A process that involves the 
participation of stakeholders to 
explore the future in a creative and 
policy-relevant way

*Can be embedded in Step 3 of Participatory 
Risk Assessment

Source: PROVIA 2014



We envision Baroro Watershed to 
be sustainable and climate-resilient 
source of water, sufficient 
livelihood and an ecotourism 
destination in La Union



Collaborative Forest Landscape Governance : 
The Way Forward
• Collaborative governance presents an opportunity to coordinate the 

interests of various forest stakeholders. 
• Defined as “a governing arrangement where one or more public agencies directly 

engage non-state stakeholders in a collective decision-making process that is formal, 
consensus-oriented, and deliberative and that aims to make or implement public 
policy or manage public programs or assets” (Ansel and Gash 2008). 

• Forest landscape governance provides a systems approach to harmonizing 
social and ecological objectives. It is “a way of bringing spatial decision-
making closer to those directly affected by spatial decisions; it considers 
landscapes as the ideal space for stakeholders to negotiate options and work 
on collective decisions about the organization of their space” (van Oosten
2013).





8. Mud banks reduce navigability of rivers 
9. Bridge destroyed by floods
11. Crops in lowland fields destroyed
12. Erosion in badly managed pasture
13. Frequently flooded lowland villages
14. Water shortage for irrigation & domestic uses

(www.fao.org)

1. Deforestation
2. Steep land cultivated down the slope
3. Monocrops grown over large areas
4. Landslide blocks road
5. Fish catch reduced in shallow waters
6. Reduced hydropower plant's life
7. Gully erosion eats into crop land

Poorly Managed Watersheds



1. Reforested land
2. Gully control by check dams and trees  
3. Steep land is bench-terraced
4. Contour farming
5. Bunds are built to control surface runoff
6. Agroforestry
7. Crop rotation practiced in strips along contours

8. Terracing
9. Prevent siltation of reservoirs and lakes
10. Sustainable hydropower and irrigation
11. Flood control
12. Productive lowland farms
13. Productive coastal & marine ecosystems
14. Sufficient and reliable domestic water

www.fao.org

Properly Managed Watersheds



THANK YOU VERY MUCH FOR LISTENING!!!


