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Foreword
Eng. Marcos da Cruz, MAgSt

With gratitude to Almighty God, | am honoured to present this Executive Summary of Key Findings entitled Land Suitability Evaluation md
Mapping of Regional Potential for the Development of Agricultural, Livestock, Fisheries, and Forestry Cornmodities in Timor-Leste, This
publication is the result of a strategic collaboration between the Ministry of Agriculture, Livestock, Fisheries, and Forestry of Timor-Leste and
the Faculty of Agriculture, Udayana University, supported by the Govemment of Timor-Leste under Contract No, 25/MAPPF/IV/2024,

This Executive Summary presents the principal findings of a comprehensive assessment undertaken across fourteen administrative areas of
Timor-Leste, It provides on evidence-based overview of lond potential, commodity suitability, major biophysical constraints, and priority
directions for the development of agriculture, livestock, fisheries, aquaculture, and forestry. The findings confirm that Timor-Leste possesses
significant potentiol to strengthen food security, mprove local production systems, and support more balanced and sustainable regional
development.

At the same time, this study highlights the importance of integrated lond and water management in addressing key national challenges,
including climate variability, seasonal drought, land degradation, declining soil fertility, and erosion on steep slopes, [t further emphasizes
the strategic importonce of sustainable agriculture, agroforestry, mangrove protection, and responsible aquaculture as part of Timor-Leste’s
broader commitment to the green economiy, blite economy, and the Sustainable Development Goals,

| encourage government institutions, local authorities, development parmers, academic institutions, ond communities to use this Executive
Summary as o strategic reference for policy formulation, investment plonning, ond the implementation of integrated development
programmes, | extend my sincere appreciation to all institutions, experts, field teams, ond community members whose dedication made this
work possible. It is my hope that this publication will support Timor-Leste in aduoncing toward a more food-secure, resilient, and sustainable

Juture. Sincerely,

Eng. Marcos da Cruz, MAgSt

Minister of Agriculture, Unesmek,
Fisheries, unil Forestry
Dernocratle Republic of Timor-Leste







AGRICULTURE SECTOR OF TIMOR-LESTE

Key Findings from Land Suitability Evaluation and Regional Development Potential

The agriculture sector of Timor-Laste is strategic foundation for national food security, regional production regional preduction growth,
and hermanmant mend ofratise to mamurean recuties it, powth and sustainable land management.
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FORESTRY SECTOR OF TIMOR-LESTE

Agroforestry, Protected Forests, Mangroves, and Strategic Carbon Assets

Forestry in Timor-Leste is both a conservation priority and’s a strategic driver asset sustainable
economic development, climate resilience, and long-term spatial planning.
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LIVESTOCK SECTOR OF TIMOR-LESTE

Ecological Suitability, Feed Strengthening, and Karau Timor Susubeen Development
TOP KPI SECTION
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FISHERIES AND AQUACULTURE SECTOR OF TIMOR-LESTE
Land Suitability, Water Quality, and Coastal BLUE ECONOMY
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48 villages are integrated through an
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INTEGRATED FARMING CONCEPT OF TIMOR-LESTE
An Integrated System for Food Security, GREEN ECONOMY, and BLUE ECONOMY

Agriculture, livestock, aguaculture, forestry), forestry, mangroves, water, feed, and organic resources that fanas-
courpoes function as one integrated national system.
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POLICY RECOMMENDATIONS AND FUTURE DIRECTIONS

Implementation Roadmap for Land Suitability-Based Development in Timor-Leste
Conect Food Security, Spatial Planning, Integrated Farming, Climate Finance, Institutional Coordinatian

STRONG NUMBER BLOCK KPI ASSESSMENT SECTION NATIONAL ACTIONS SECTION
- ; balanced fertilizati 100
4 N ati D.nal relléwr?:ls inﬁa\;?r!félure roads Beised o seollltlégtllgg new ea[r}then
-5 = —p  soil fertility rehabilitation IS
|Pi"ortltdYF d local finance a;igrarr‘;le organic matter gtrl{e_lgégtlﬂ;g
ntearatea Foo z Improvement B

suco Secgrit Model loeal market slope conservation irrigztion

y infrastructure  access above 45% rehabilitation
|
I |
SPATIAL PLANNING SECTION GEOSPATIAL STRATEGIC FUTURE SECTION

; ; ; s0il maps ior malcalanians
SS:‘EIE?FIIJ?Ln Dmggggial gfaiﬂad Ial‘rdl use gl mangroves EGCEEDEMNY E"_:Bﬂlnlgﬁv
geolog
¥ UNE MAP cultivation L

coastal and marine single national -5 slope 20o1es L

spatlal planning  spatlal framawork agroclimate Po LI CY administrative SDGs L?%E{ITV a!gerls anﬁiﬁﬁm&g
e balance between irrigation boundaries nationa]  MEdvecEmentpetae

e e T production and pretected  national gecspatial evidence-nased  food Timor-Leste
conservation areas dashboard investment security  compelitivenzss

TARGET
+20% 30% 10% 50,000h 20,000a 30,000na 40,000k
: i maize-soybean  coffeeand  sjlyopasture watershed

productivity adoption rehabilitation rehabhilitation







As the 11th official member of ASEAN, Timor-Leste is entering a strategic phase in strengthening a national
development pathway that is more resilient, productive, and sustainable. This milestone creates broader
opportunities for regional economic integration, stronger competitiveness of primary sectors, improved
market connectivity, and faster alignment of national policies with ASEAN's regional development agenda. In
this context, the management of land, water, agriculture, livestock, fisheries and aquaculture, and forestry
must be positioned as a national priority that is evidence-based, measurable, and oriented toward long-term
development outcomes.

At the same time, Timor-Leste continues to face major structural challenges, including climate variability,
seasonal drought, limited water infrastructure, land degradation, erosion on steep slopes, and the vulnerability
of its food system to production and distribution shocks. These conditions require a more integrated
development approach. Land-based and water-based sectors can no longer be planned separately, but must
be addressed through a coordinated policy framework that reflects the country’s biophysical conditions and
spatial development priorities.

From a national development perspective, strengthening agriculture, livestock, aquaculture, and forestry is
essential to advancing food security, reducing dependence on external supply, generating productive
employment, and increasing local economic value. This direction is consistent with the principles of the green
economy, through efficient land use, soil and water conservation, rehabilitation of degraded land, and reduced
environmental pressure. It also supports the blue economy, through mangrove protection, sustainable
aquaculture development, and integrated coastal resource management. More broadly, this development
pathway is aligned with the Sustainable Development Goals (SDGs) and Timor-Leste's long-term commitment
to building a more self-reliant, climate-resilient, and regionally competitive economy.




| B Research Objectives

This study was conducted to:

1.Develop validated spatial and non-spatial baseline data to support regional development planning.

2.Assess the physical and chemical properties of soils as a basis for fertilizer recommendations and water
management.

3.Integrate soil, geology, land use, slope, and agroclimatic data within a Geographic Information System
(GIS) framework.

4.Determine land suitability classes for food crops and horticultural commedities, including their main
limiting factors.

5.Map erosion risk and identify priority conservation areas to support protection measures on very steep
slopes.

6.Formulate commodity zoning and an integrated action framework for agriculture, livestock, aquaculture,
and forestry, including food security projections and the strengthening of irrigation and institutional

support




Brief Methodology

Geographic Information System (GIS) was used to delineate land units based on land use, soil type, geology, slope,
and agroclimatic conditions, which were then harmonized with administrative boundaries.

Field surveys and local consultations were conducted in collaboration with President Authority Munisipiu (PAM),
Servisu Munisipiu de Agrikultura (SMA), and agricultural extension officers to validate spatial findings and identify
local constraints and development priorities.

For the livestock sector, the study applied a participatory assessment approach combining technical field surveys, in-
depth interviews with municipal livestock services, livestock owners, active farmer groups, and other local
stakeholders. Soil samples were collected and analysed as baseline data for planning livestock forage development,
while land suitability matching was used to assess the suitability of areas for forage crops and grazing systems under
existing and potential improvement conditions.

Soil laboratory analyses included soil texture, soil pH, organic carbon, total nitrogen, Cation Exchange Capacity (CEC),
Base Saturation (BS), available and total phosphorus and potassium, Electrical Conductivity (EC), and micronutrients
such as zinc (Zn) and sulfur (S). These analyses were used to assess soil fertility status and support site-specific
recommendations for fertilization and soil management.

The Universal Soil Loss Equation (USLE) was applied to estimate potential soil erosion, and the results were verified
through field observations at priority locations, particularly in areas with steep slopes and visible land degradation.
For aguaculture assessment, the study evaluated topography, soil texture, potential acid sulfate soils using pHF and
pHFOX parameters, and pond water quality, including Dissolved Oxygen (DO), ammonia, pH, and Total Dissolved
Solids (TDS). These parameters were used to determine the technical suitability of sites for freshwater and brackish-
water aquaculture development.

Food security modelling was estimated using the Self-Sufficiency Ratio (SSR) approach and scenario analysis at the
Postu level. The calculation was based on three main variables: Postu name, population size, and the area of food-
crop land under a single planting season. Standard assumptions on vield, cropping intensity, post-harvest loss, seed
requirement, milling conversion, and per capita rice consumption were then applied to estimate rice availability,
annual food requirements, and the level of food self-sufficiency
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Findi
indings 3 Soil pH

‘ Soil pH ranges from

5.11t0 7.90

Avarange by Sub-districts
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Findings - Electrical
Conductivity

Soil electrical conductivity
_ranges from

0.10 to 0.79 dS/m

Avarange by Sub-districts

Q Areas approaching the salinity threshold:

Uawmcarbau Sub-district (0.79 dS/m) Vemasse (0.75
dS/m), Fatululic (0.72 dS/m), Maucatar (0,67 dS/m),
Tilomar and Swal (0.60 d5/m), and Baucou and Loga
(0.60 dS/m).
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Areas with very low electrical conductivity:
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and Lautem (0,13 to 0.26 dS/m),
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9 moderate but safe electrical conductivity:
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Soil organic carbon ranges

from

0.82 to 3.77 % |

Avarange by Sub-districts

Q Areas with high soil organic carbon (SOC) (> 2.5 %)

include Tituala {3.77 %), Seibada (3,28 %), Baucau (3,25
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2,05 o), Venilale (2,89 %), Forohem (2,81 %), Bigueli Vitlage
{Ataura) (2.70%), Ermern {2.62 %), and several other Sub-
Districts (Lactubar, Letefoho, Turiscai, Macadade, Uguica,
and Fatiumean),
include Nain Feto (0,82 %), Metinaro (1,00 %), Luro (1,09 %),

Nitibe (1.23 %), Lalein (1,32 %), Liquidoe (1,17 %), und Loes
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Findings o Cation Exchange

Capacity

Soil cation exchange
capacity (CEC) ranges from

11.39 to 47.14 me/100 gr

Avarange by Sub-districts

g Areas with low cation exchange capacity (< 13 me/100 g)
)

include Metinaro, Loes, Lore, Liquidoe,

and Cristo Rei

i" Areas with high cation exchange capacity (CEC) (> 30
A me/i00 g)

include Nain Feto (4714 me/100 g), Passabe (43,19
me/100 g), Tatuala (38.06 me/100 g), and Sub-

0.00
vsf %ﬁo ‘E_-s"‘u tﬁ}r&sz Qﬁ'ﬁ ép@' fﬂs‘ ‘:"‘éi;a é&;f &ipﬁ Districts in Ainaro, Atauro, Baucau, and Bobonaro

Districts.
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Findings p Cation Exchange
Capacity

Soil base saturation ranges
from

28.92 to 99.94 %

Avarange by Sub-districts

: ¥ Areas with low base saturation (< 50 %)

Aileu District (Laulara, Liguidoe, and Remexio Sub-Districts) and
Liquiga District (Liquica and Loes Suh-mmlrts}

A,
Areas with very high base saturation (> 90 %)

Dill District (Metinare and Main Feto Sub-Districts), Autoridade
Adminlstrativa  Ataurs  (Vila  Moitmeta ond Maquill  Village),
Lautem District (Luro and Lautem Sub-Districts), RAEDA (Pante
Muacassar, Oesilo, Nitbe, and Ptusnhe Sub-Reglons), Covalima
Districe (Fatlulie and Fotumeon Sib-Districts), and Bebonare
District (Ballbe and Callaro Sub-Districts)

Areas with moderate to high base saturation
\ (50 to 85 %)
Ermera District (Letefoho, Rallaco, Atsabe, and Ermera Sub-

Districts), Manufahi Districe (Alas and Fatuberliu Sub-Distriets),
and qunqu Dstrict (Watulart, Qssu, and Uatucarbau Sub-
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.., Total Nitrogen ranges

0.07 to 0.53 %

Avarange by Sub-districts

% The very lowest national values
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Findings & Cation Exchange

- .. Available Phosphorus ranges
S -
‘) from

0.22 to 7.81 ppm

Avarange by Sub-districts

% The lowest national values

Laulara (0,22 ppm) Loes (0,30 ppm)
h indicating serious nutrient

limitations.

% The highest national values

Assrs (7.8 ppm) Metinaro 3.94 ppin)

: @
o k Reflecting very high Jertility
poizntml



Findings & Cation Exchange

Capacity

-, Total phosphorus ranges
S -
“‘ﬁ from
7.37 to 159.32 mg/100g

Avarange by Sub-districts

m‘ = m Macadade (Atauro) Biqueli (Atauro)

(7.37 mg[oog) (8.96 mg[ioog)
X7 mn

o
The highest national values

Baucau Sub-district Fatululic (Covalima)

(Baucua)
_ = (92.24mg[100g) (159.32mg[i00g)
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Potassium

. Total Potassium ranges
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6.45 to 261.65 mg/100g
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Total Zinc ranges

24 from

29.15 to 107.29 ppm

Avarange by Sub-districts
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Most of the land area falls
into the low fertility
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, SOIL EROSION
The largest share of eresion
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Fish ponds dominate among AQUACULTURE

all types of aquaculture,

with a total of PROPORTION GRAPH
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Livestock Development
Priorities
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LIVESTOCK DEVELOPMENT
PRIORITIES GRAPH
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Suitable for all types of Livestock (multi-commodity)

Ailen Vila, Liquidoe, Ainaro, Quelicai Sub-districts

Suitable for beef cattle, buffalo, and pigs (cool
climate, high rainfall),
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" RESULTS OF LAND SUITABILITY EVALUATION
FOR FORAGE FEED DEVELOPMENT
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FOOD SECURITY GRAPH
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48 villages are integrated through an
approach that combines high-potential

areas for the development of agriculture,
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| Agricuitural:
2 Hatu-Udo Sub-District has strong potential as a rice production center thmugh
irrigation improvement and sustainable soil management,
« Agroforestry and protected jorest areas (64.09%) support high-value commodities |
such as coffee, cocao, and hor ticulture,
Litrestocit:
= Ainaro Sub-District is ecologicolly suitable for dairy catte development,
= Availobitity of forage resources ond favoroble dimate support msminubie
production,
Fisheries: .
o Lond evoluation mdicates good potential for freshwater aguacultire despm?
technical and geographical constraints,
= Semi-permanent pond systemns are olready operating in Soru Craik, Hnm-l.hgu.
and Horai-Quic Villages,
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Agricullural:
» Aileu Vila Sub-District has strong potential for hignmd and rainfed rice, olang with !ntegmted
mixed forming systems combining spice, horticulture, and forestry commodities,
» |t functions as a horticulture ond coffee center (citrus, vegetnble, Robusto and Arabica coffee),
although ritrus productivity in Liquidoe Sub-District Is constroined by premature tree mortality,
i Livestoci:
s Fatubosa, Seloi Craik, and Monucasn Villages ore prioritized for ruminant development,
» Main commodities indlude bufjalo and Bali cattle,
Fisheries:
¢ Lahoe Villnge cultivates common carp (100 fish per pond), while Raifusa Village has h:m:uue
conventional earthen ponds,
s Seloi Craic Village has o lake supporting natural fish stoch with potential for recreationol ﬂsheru |

development, g




AUTORIDADE
ADMINISTRATIVA
ATAURO

Agricall urul:
« Atauro hos broad potential for fruit and vegetoble development across all Viltages, with
as the priority area due to fertile soil, water availability, ond better market
aceess,
e Tree crops and forest @5 such as m wmarind, candlenut, eucal 5,
ﬁ. HHsr:all ﬂlh:mm um%mm distributed, espedn[[g mhhmdm
Bgiln‘{i and Maquili,

Livedlocls

= Forage development (Elephantgmss, Gliricidio, Lencaena, Sesbania) is concentrated in
Beloi and Biqueli Villages,

= Pilot goat farming projects are actively developing in Asauro-Vila and Beloi through
community groups,

Fisheyies:
® itlnl Village is daseloping vannamei shrimp farming under a Public-Private Partnership

scheme,
= Thesy

m includes 30 circular ponds forused on supplying the local market,




Agricultural:
- = Baucau plays a strategic role in national food security, with key production centers in
: Baucau, laga, Venilale, and Vemasse,

= Agroforestry and protected forest areas (35.55%) support high-value commodities such
as Robusta coffee, oil palm, coconut, and horticulture,

Livestoch:
* Triloka Village is highly prospective as a pilot cattle breeding center,
* Suitable conditions support cattle development,

Fisheries:
» High suitability for freshwater nquaculture (catfish, tilapia, commen carp).
s Strong potential in areas with stable water availability, especially Vemasse and Caibada




j| Agriculbural:
» Bobonaro is a key food security district, with main production centers in Maliana, Cailaco,

Ataboe, and Lolotoe,
« Agroforestry and protected Jorest arens (56.53%) support coffee, comnut, and hmh:litln y
while maintoining ecosystem and dimate functions,

. Livestock:
| s KIS (Karaw Timor Susubeen) Center in Korluli (Maliana) has strong forage resources, 1

= Elephantgrass, Setaria, and grazing areas support livestock development,

Fisheries: 2
= Aguaailture centers are estoblished in Leohito (Balibo) and Raifan (Maliona). |
= Earthen ond concrete pond systems are dev eloped with mm'nmlty inuoluement, ﬁ
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» Suai is suitable for irrigated rice and major food crop;
Zumalai and Tilomar serue as mised gorden cemter,

= Agroforestry and protected jorest (31.18%) support
jjee, meoo, cmanit, and horticulture with conservation
benefit.

- Litestoch:

i = lactos, Calobor, and Fohorem ore potentiol beef cattle
tenter,

u Lond ond resource support development,

» Conswaint in Suai Loro (fish mortality) ond Matai (unused
pond).

« Low portidpation in Moucatar ond limited freshwater in
Beco {300 ha mangrove),
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Agricultural:
= Suitable for dryland crop, Irrigated rice (Hera), grozing
(Becora), and priority commodities incuding coconut, cacao,
coffee, and forest species,
= Agroforestry potential in Dare, Lahane Oriental-Ocidental, and
Balibar, with citrus constraint in Dare.

Livestocl:
» Dili serues o5 alivestock post-production center,
= Focus on supply chain and downstream industry.

Fisheries:
= Diverse systems: household pond (Balibar), coastal
collaboration (Metinare), and private partmership (Hera).
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Agricul bural: :

» Hatolia is projected as a main rice center, while Hatolia
and Ermera have strong potential for dryland crop ond
horticulture,

= Agroforestry and protected jorest (6&.54%) support
cwfjee, cacoo, and jruit-vegetnble commaodities with
conseruation function.

Livestoch:
= Ermera has strong potentinl as apouliry pilot area,
» Strategic location near Dili supports market access and
industry development,

2 eries:
s Tilapia hatchery center operates in Talimore with
permanent spring Wwater source,
= Large-scale community fish grow-out (»800 pond unit)
deuelops in Tocoluli.




LAUTEM

MUNICIPALITY & &

Agricuttural:

= Broad potential for dryland food cop and grazing, with
Lospalos stmtegir for rice ond Tutnala functioning as
conseruation and carbon reserve areq,

s Production custer incude ricecorn (lLospalos), roots— |
legume (lliomar, Cotomutu), md coconut-—coastal
horticulture (GCom, Parlomento ),

Livestoch:
= KTS Pato supports karaw timor development,

» Seiro-Meiharo-Tutuala serves os pilot Integroted lond
project (food and brachish fisheries),

Fisheries:
: Parlamento is proposed as pllot aquaculture site (tilapia up
10 1,000,000 fish/year).
« (oostal orea also suitable for milkfish, though hﬁnmuna

need improvement,




Agriculbural:
s Potential for irrigated rice (Lissadila, Leoteala),
sorghum (Gugleur, Guico), fruit (Leorema), md |
integrated splee-ngroforestry system,
= Grazing area in Fahilebo ond Leorema support
irrigation block, feed corridor, ond ecosystem
stability,
i Livestoch:
* Vatuboro has potential as pig breeding center,
: » Lissadila supports integrated livestock—food
TR erop system,
g} Fisheries:
' - w Ulmera and Lissadila shoty strong commumity
R . Interest In aquaculture,
- "y * Productivity remoin low due to technical
o limitation,
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# Fisheries:

Agricultural;

» Rice production across Lalein, Manatuto, :

laclo, and Barique/Natarbora,
Matarbora as priority food center,

-« Soibada serves as horticuliure eenter

(Arabica, Robusta, wanilla), supported by

forage in Abat Oan,
Livesiock:

= KIS Barique/MNatarbora supports Timor

buffalo development progrom,
» Focus on high-quality forage provision,

with

|
'
X
i
v
i

= Aquocutture develops in Manatutwo, laclo,

and Barique/Natarbora,

= Aubesn is proposed as pilot family based

freshwater site,

o



Agricufturat: i
» Alas is prioritized as rice production center, iithile a
Same supports diverse dryland commodity,
= Agroforestry and protected jorest (51.07%) |
strengthen cofjee, cacao, coconut, and horticulture |
development, |
Livesioch: '
= KTS Dotik supports Timor buffalo development for |
wmilk production, k
= Contributes to national lveswock program,
Fisheries:
« Strong cquoculture potentiol in Same, Fatuberliu,
and Alas,
s Clacuc (Fatuberliv) proposed as 20 ha pilot for
tilapia, conmmon carp, catfish, and mangrove crab,



Agriculiural:
® Irrigated and rainfed rice in Mitibe, Pante
Macassar, and Oesilo require simple water
improvement,
» Drylond potential in Nitibe, Oesilo, and Passabe
supported by vegetation cover.

Livestock:
» Taiboco (CPA Makelap) is recommended as
improved Livestodk breeding center,
» Supported by high-quality forage resource,

Fisheries:
s 80 household conduct aquacultire in Pamte
Macassar and Mitibe,
» Pante Macassar is suitable as pilot pond ond
brackishwater site,




VIQUEQUE [

MUNICIPALITY & &

i

Agriculiural;

s Vigqueque, Laclura, Ossu, and Watulari are
main food produetion center,

» Agroforestry and protected forest (44.77%)
support  cacao, coconut, tobacco, ond
horticulture with conservation function,

;

Livestoch:

* KTS Raitahu supports Timor  buffale
development program,

s Foaus on high-guality forage (Semaria and
legume mix 60:40), '

LA T

Fisheries:

v Ossuu De Cima (Ossu) is proposed as plot
community pond site,

» 30 earthen pond managed actively with

alternative maggot feed. ﬁ
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