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SOIL
EROSION

THE PROBLEM



Soil
Erosion

Soil erosion is a major agricultural 
and environmental problem in 
the Philippinesthat is primarily 
caused by rainfall under upland, 
subsistence rain-fed farming.

Soil erosion is the most 
prominent form of land 
degradation; it occurs in 
various forms and magnitude.

As early as 1989, World Bank has 
already identified soil erosion as 
the Philippines’ worst 
environmental problem.



The 
Philippine 
Situationer

The Philippines has a total land 
a rea  of 299,765 sq.kms  or a bout 
30 million hecta res from a  tota l 
of 7,107 isla nds.

59% or a bout 17.6 million 
hecta res of the  30 million 
hecta res a re  cla ssified a s public 
la nds or forest la nds with slopes 
of equa l to or grea te r tha n 18%

All la nds with a  slope  equa l to or 
grea te r tha n 18% compose  the  
Philippine  upla nds.
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Declin ing 
For est Cover

The Philippines is one of 
the most deforested 
countries worldwide.



P
hilippine 

Situationer

Being an agricultural country, 
a griculture  pla ys a n importa nt 
role  in the  Philippine  economy.

The  ma in a gricultura l ente rprise  
is crop cultiva tion.

Mostly, subsistence  fa rmers 
cultiva te  a pproxima te ly 9.4  million 
hecta res of the  Philippine  upla nds 
(or a bout 31% of the  country’s 
tota l la nd a rea ) cla ssified a s hilly 
or mounta inous.



Status of Land 
Degr adation  

(LD) in  the 
Uplands

VULNERABLE AREAS (11.45 M HA)
◘ Sloping a gricultura l a rea s, which a re  not 
pra cticing soil a nd wa ter conserva tion 
mea sures.
◘ Sloping a rea s with minima l vege ta tive  cover 
or those  denuded forests, shrubs a nd 
gra ssla nds.

HO TS PO TS  ( 2 . 6  M HA)
◘ Area s  requiring immedia te  inte rventions or 
priority a rea s for la nd conserva tion mea sures.
◘ Agricultura l a rea s, grea te r tha n 18 % slope  
with severe  e rosion.
◘ Denuded forests, shrubs a nd gra ssla nds with 
slopes of more  tha n 18%



LD Hotspots 
and Vulner able 
Ar eas



What ar eas in the Philippines
ar e heavily er oded?
In terms of size of eroded la nd a rea , the  top ra nking provinces a re :
◘ Cebu (386,717 ha ) Centra l Visa ya s (Region VII) 
◘ Bohol (2 71,739 ha ) Centra l Visa ya s (Region VII) 
◘ Ma sba te  (2 69,147 ha ) Bicol region (Region V) 
◘ Ba ta nga s (2 62 ,762  ha ) CALABARZON region (Region IV-A) 
◘ Abra (2 58,410 ha ) Cordille ra  Automous region (Region 1)

Twenty two (2 2 ) provinces were  reported to ha ve  a la rming soil e rosion 
ra tes.



What ar eas 
in  the 
Philippines 
ar e heavily 
er oded?

At present, Cebu and Bohol 
provinces ha ve  0% prima ry forest 
growth.

Assessment in 2016 showed tha t 
Bicol region is the most-a ffected 
region by soil e rosion, since  it is 
the  a rea  most visited by typhoons.

The  Philippine  da ta  in the  FAO 
da ta ba se  is tha t a griculture  a lone  
contributes a bout 457,000,000 
metric tons per yea r soil loss.



CEBU & BOHOL

BICOL REGION



Causes of Soil 
Er osion

IN PHILIPPINE UPLANDS



Defor estation
The Philippines is one of the 
most extensive ly deforested 
countries in the  tropics.

Deforesta tion ha s a lwa ys been 
re fe rred to a s the  prima ry ca use  
of soil e rosion in the  Philippines.

Commercia l logging a nd 
“opportunistic” cultiva tion.



Population  
Pr essur e

In the 90’s, it was estimated that as 
high a s a bout 2 .5 million persons per 
yea r migra te  from lowla nds to the  
upla nds.

Expa nsion a nd intensifica tion of 
fa rming in the  upla nds, more  often 
with unsusta ina ble  pra ctices, 
encoura ges soil e rosion.

In the Philippines, prime
a gricultura l la nds a re  loca ted 
a round the  ma in urba n a nd high 
popula tion density a rea s.



Philippine population , 20 14- 20 24 (in  m illion  
inhabitan ts)



Land Tenur eConsidered the most important 
indirect ca use  for a cce le ra ted 
e rosion of a gricultura l la nds in 
the  Philippine  upla nds.

Since  most fa rmers do not own 
the  la nd, there  is no motiva ting 
fa ctor to implement a ny la nd 
improvements a nd soil 
conserva tion pra ctices.



Pover tyDue to the absence of alternative 
sources of employment in the  
lowla nds, la ndless a gricultura l 
people  a re  compelled to 
cultiva te  the  highly e rodible  
upla nds in order to survive .

Soil e rosion is not only ca used by 
poverty, it contributes to poverty.



Mism anagem ent 
of Upland 
Resour ces

Weak administrative capability, 
poor coordina tion a mong 
involved a gencies, a nd la ck of 
resources ha mper inte ra gency 
coopera tion.

Beca use  of the  government’s 
inca pa bility in ma na ging upla nd 
resources, sta keholders view 
upla nd resources a s a va ila ble  on 
a  first come, first se rved ba sis.



Impacts 
of Soil 
Erosion

SOIL FORMED ON GEOLOGICAL TIME SCALE 
IS BEING LOST ON HUMAN TIME SCALE

DECLINE IN FARM PRODUCTIVITY

Erosion has caused declines in corn productivity in the 
Philippines as severe as 80% over the last 15 years.

EROSION REQUIRES INCREASING INPUTS 
AND INVESTMENTS TO MAINTAIN THE 
PRODUCTIVITY LEVELS

More upland agricultural technology development that 
both increase the productivity and conserve the soil 
resource have to be pursued.



Challenges to 
Soil 
Conser vation

IN THE PHILIPPINES



Resear ch
There is need to establish tolerable soil 
losses under Philippine  condition or esta blish 
simple  a nd suita ble  models for pra ctica l use  
in predicting soil loss (Ba sic)

Reviewers of resea rch proposa ls a lwa ys look 
for the  economic benefits or the  Return-on-
Investment (ROI) of fa rmers a s a n importa nt 
crite rion (Applied)

This mindse t is a  ma jor obsta cle  a nd 
cha llenge  for Philippine  a gricultura l resea rch 
to move  forwa rd.



Far m  Level
Many of the areas occupied by upland 
fa rmers a re  considered non-a liena ble  a nd 
non-disposa ble  a nd  genera lly logged over 
a rea s with slopes grea te r tha n 18%

Absence  of security of tenure  is disincentive  
for fa rmers to invest in perma nent crops 
a nd soil conserva tion mea sures.

Soil conserva tion a nd ma na gement is not 
considered a  ma jor concern by fa rmers a nd 
this tra nsla tes to la ck of will.



Local Gover nm ent 
Level
The local government units have very few 
competent a gricultura l extension sta ff to 
ha ndle  fa rmer tra ining on soil conserva tion 
a nd ma na gement.

Implementa tion of a ny progra m a t the  loca l 
leve l depends on the  priority of the  incumbent.

Soil conserva tion is not a  vote -ge tting 
economic development progra m for the  loca l 
government to give  a  priority.



National Level
The Philippines is a party signatory to the UN 
Convention to Comba t Desertifica tion, La nd 
Degra da tion a nd Drought (UNCCD) a nd the  
Na tiona l Action Pla n (NAP) is the  instrument to 
implement the  a greements of the  convention.

Funding rema ins a  ma jor constra int in the  
progra ms specified in the  Philippine  Na tiona l 
Action Pla n.

Incrementa l fina ncing for la nd degra da tion 
progra ms a nd projects a re  miniscule  compa red 
to those  for clima te  cha nge  a nd biodiversity.



Conclusion
As a nation with exponentially increasing 
popula tion, ma inta ining a gricultura l productivity 
to feed its people  rema ins a  top priority.

There  a re  cha llenges from fa rm leve l to loca l 
government leve l to na tiona l leve l in the  
implementa tion of susta ina ble  a gricultura l la nd 
ma na gement progra ms.

Despite  these  cha llenges, we  a re  optimistic to 
hurdle  a nd a ddress the  ca uses a nd impa cts of 
la nd degra da tion to reduce  soil e rosion ra tes to 
tole ra ble  leve ls.



AGROFORESTRY

THE SOLUTION



DEFINED

Agr ofor estr y
A collective name for land-use 
systems and technologies where 
woody perennials (trees, shrubs, 
palms, bamboos, etc.) are 
deliberately used on the same 
land-management units as 
agricultural crops and/or 
animals, in some form of spatial 
arrangement or temporal 
sequence.



DEFINED

Agr ofor estr y
“Agroforestry is a science, art, 
and practice that deals with the 
production, management, and 
utilization of woody perennials in 
combination with agricultural 
crops, animals, aquatic and/or 
other resources either zonally, 
mixed simultaneously, or 
sequentially for the twin purpose 
of conservation and 
socioeconomic productivity”



In  a 
nu tshell...

Since 1995, the Philippine 
government ha s been using 
a groforestry a s the  ma in technology 
for the  community-ba sed forest 
ma na gement (CBFM).

As a   na tiona l stra tegy, a groforestry 
enha nces the  susta ina ble  
deve lopment of the  country’s forest 
resources a t the  sa me time  
promotes people  empowerment a nd 
socia l justice .

Thus, it ha s been ma rked a s a n 
integra l pa rt in the  deve lopment of 
the  upla nds up to the  present.



Featur es of 
Agr ofor estr y 
System s in  the 
Philippines
Classified according to their 
d o m in a n t  c o m p o n e n t ,  t h a t  
is :  a g r ic u lt u r a l  c r o p s ,  f o r e s t  
t r e e s ,  a n d  a n im a ls .
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Agr isilvicu ltu r al 

System
◘ Combination of agricultural
crops with woody perennials.

◘ Example:
ALLEYCROPPING- simplest and
most widespread agroforestry
practice in sloping lands
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ES
Silvopastor al

System

◘ Combination of woody
perennials with livestock
production.

◘ Example:
livestock under tree; live fence
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U
R

ES
Agr isilvopastor al

System

◘ Combination of agricultural
crops, woody perennials, and
livestock.

◘ Example:
multistorey system+ animals



Evolu tion  of 
Agr ofor estr y

THROUGH ALLEY CROPPING



Histor y

The Mindanao Baptist Rural Life Center (MBRLC), a 
nongovernmenta l orga niza tion (NGO) bega n 

working with Leuca ena leucocepha la in the  mid-
1970s a s hedgerow pla nt in a lley cropping system, 

origina lly designa ted a s SLOPING AGRICULTURAL 
LAND TECHNOLOGY(SALT)

EVOLUTION



SALT recommended that 
every third a lleywa y 
be tween the  double  
hedgerows of L. 
leucocepha la be  pla nted 
with perennia l woody 
crops, such a s coffee  trees, 
with the  ma jority of the  
a lleys ma inta ined by 
continuous cropping with 
a nnua l food crops.

This concept offe red 
more  diversified 

sources of fa rm income 
a nd improved soil 

e rosion control.



Histor y

By the early 1980s, hedgerow intercropping 
wa s a dvoca ted by the  Philippine  Depa rtment 

of Agriculture  a s a  technology  to susta in 
perma nent cerea l cropping a nd a s a  soil 

e rosion control mea sure  for sloping la nds.

EVOLUTION



By the mid-1980s, 
SALT wa s a dopted 
by the  Philippine  
Depa rtment of 
Agriculture  (DA) a s 
the  ba sis for its 
extension e ffort in 
the  sloping upla nds.

The  Depa rtment of 
Environment a nd 

Na tura l Resources 
(DENR) a lso used it 

a s the  technica l 
ba sis for its socia l 

forestry pilot 
projects.



The effort 
on Leuca ena hedgerows 
suffe red a  ma jor se tba ck 
in 1985 when the  exotic 
psyllid lea fhopper 
(Heteropsylla  cuba na ) 
inva ded the  Philippines, 
a tta cking hedgerows a nd 
killing or stunting trees 
throughout the  country.

This forced a  
sea rch for 

repla cement 
hedgerow tree  

species. Gliricidia  
sepium ha s been 

the  most common 
repla cement.



The Philippine 
Ifugao Rice 
Ter r aces

THE EIGHTH WONDER



The 
Philippine
Ifugao
Rice
Terraces

Terraces that were carved 
into the mountains of Ifugao 
province in the Philippines by 
the ancestors of the 
indigenous people built with 
minimal equipment, largely by 
hand.

The terraces are 
reported to cover 
around 4,000 miles 
and its length is 
roughly half of the 
Earth’s circumference.

Occasionally called 
the "Eighth Wonder 

of the World"

An agroforestry 
system that have 

existed more than 
2,000 years, and 

counting.



THE PHILIPPINE 
IFUGAO RICE 
TERRACES

A “mini forest” is 
maintained at the top 
of the mountain which 
is the source of water 
that irrigates the rice 
paddies. Also prevents 
land slippage.







Tr ends in  r ur al and upland population  in  the 
Philippines (based on  var ious data fr om  differ en t 

studies)

Upland 
population 

grew at a rate 
of 2.5 to 2.8 

percent per year.



Technological 
Milestones

FOR AGROFORESTRY



Promising a groforestry systems a nd
technologies for the Philippine upla nds
were deve loped.

◘ Exa mple :
Sloping Agricultura l La nd Technology (SALT)

◘ 4 va ria nts:
SALT1– Sloping Agricultura l La nd Technology
SALT2 – Simple Agro-Livestock Technology
SALT3 – Susta ina ble Agroforest La nd Technology
SALT4 – Sma ll Agrofruit Live lihood Technology



Development of a groforestry tools by
multidisciplina ry tea ms.

◘ Exa mples:
Agroforestry La nd Ca pa bility Assessment a nd
Ma pping Scheme (ALCAMS)
by: Institute of Agroforestry, UPLos Baños (IAF-UPLB)

Methodology for Eva lua ting Agroforestry Systems
(MEAS)
by: International Centre for Research in Agroforestry’s (ICRAF)

◘ These tools were deve loped to a tta in
productivity a nd susta ina bility of the la nd, while
improving the economic well be ing of the fa rmers
a nd a t the sa me time conserving the forests
resources.



Development of tra ining courses a nd
lea rning la bora tories (Instruction)

◘ Exa mples:
1) Agroforestry Project Pla nning Ma na gement Course
(APPM)
2 ) Seed Technology a nd Nursery Ma na gement Course
(STNM)
3) Agroforestry Production a nd Postproduction Systems
Course (APPS)
4 ) Lea rning La bora tory for Agroforestry (LLA)
by: Institute of Agroforestry, UPLos Baños (IAF-UPLB)

◘ Courses a nd la bora tory provide technica l
ca pa bility building opportunities for va rious
development a gents a nd lea rning for students.



Challenges and 
Issues

FOR AGROFORESTRY



RESOURCE 
DEGRADATION

Agroforestry should be 
able to assert its 
significant role in 
alleviating pressure on 
soil, water and 
biodiversity through 
proper management and 
governance.

Agroforestry has to 
respond by providing 
sustainable management 
systems capable of 
improving resource 
productivity in the upland, 
reducing poverty, 
increasing farmer’s 
income, and enhancing 
environmental stability.



RECONCILING 
AGRICULTURE 
AND FORESTRY

Conscious effort between 
the agriculture sector 
(Dept. of Agriculture) and 
forestry sector (Dept of 
Environment and Natural 
Resources) to support 
agroforestry initiatives 
should be put in place.

Agroforestry is recognized 
to be the convergence of 
the development 
initiatives to restore, 
rehabilitate, and conserve 
resources in the uplands.



INCREASING 
FARMER'S 
INCOME AND 
ALLEVIATING 
POVERTY

Productivity will increase as 
a result of the adoption of 
agroforestry technologies, 
but this has to be translated 
into increased incomes to 
alleviate poverty among 
households in the uplands.

Input and output markets 
should be made available 
to help the upland poor.

Need to make the uplands 
accessible through roads 
and adequate 
transportation facilities.

Postharvest technologies 
and value-adding 
enterprises in the whole 
value chain  need to be 
considered as well.



AGROFORESTRY 
PROMOTION 
AND RESOURCE 
PRODUCTIVITY 
IMPROVEMENT

How can the agroforestry 
technologies be extended 
to farmers in the uplands 
considering the tenurial 
constraints and 
overlapping  mandates of 
government agencies (i.e., 
DA, DENR, and LGUs).

Provision of basic support 
services for the upland 
farmers to use the 
technologies to enhance 
their resource 
productivity, at the same 
time effectively manage 
the uplands.



Sum m ar y and Conclusion

Agroforestry has 
been widely 
accepted as one 
of the effective 
approaches in 
ensuring 
sustainability in the 
uplands.

(But) Agroforestry 
technologies are only partial 
solution to upland problems. 

Secure tenure is essential 
and required support 

services must be mobilized, 
otherwise agroforestry 

efforts will not truly benefit 
resource-poor farmers.

Agroforestry integrates multiple 
natural components and is at the 

crossroads of tradition and 
modernity, it necessarily brings 
together people from diverse 

fields of knowledge: agronomists, 
animal care specialists, landscape 

planners, foresters, economists, 
soil analysts and many more.



Som e Recom m endations

Incentivize 
adoption of 
technologies
tha t promote  
susta ina ble  
sloping la nd 
ma na gement.

Enact the  na tiona l 
la nd use  a nd 

ma na gement bill 
pending in Congress 

a s ma in vehicle  to 
contribute  in 

a chieving SDG 15 
(Life  on La nd).

Monitor and regulate use  
of glyphosa te a nd ra w/ semi-

processed chicken dung.



どうもありがとう

ございました !
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