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PROGRESS SUMMARY

Village Tank Cascade Systems (VTCS) in Sri Lanka are sustainable water management model which harmonizing
ecosystem components to supports diverse life forms in regions that comprises with one season excess rain and
rain deficit second rainy season. VTCS, vital for rural livelihoods, faces threats necessitating restoration.
Recognizing its uniqueness and importance, Healthy Landscape Project (Managing Agricultural Landscapes in
Socio-ecologically Sensitive Areas to Promote Food Security, Well-being and Ecosystem Health Project; HLP)
which was operational as GEF funded project has identified preparation of guidelines on enhancing ecosystem
and Eco health considerations in cascade tank restoration with stakeholder awareness enhancing on "Restoration
Guidelines" in Key Indicative Activity 4.2.1. Project documents suggest mainstreaming Land-use-system based
approach for cascade restoration planning.

As indicated in the TOR, this consultancy aim generating following two key deliverables for completion of Key
Indicative activity 4.2.1 of the Healthy Landscape Project have been undertaken.

1. Prepare set of sequential guidelines for evaluation of land-use system based / tank component base status
assessment targeting comprehensive multidisciplinary multi-stakeholder integration holistic approaches

2. Enhance awareness on related stakeholders on application of sourcebook and guidelines for systematic
restoration planning and implementation for cascade integrated landscape restoration

Consequently, agreed to complete following 5. sub activities.
Sub activity 1. Develop and submit action Plan with expected time targets

Sub activity 2. Formulate guideline for restoration planning of VTCS using LUS-based approach by developing
all model data for pilot cascade landscape

Sub activity 3. Prepare training materials
Sub activity 4. Conduct training workshops
Sub activity 5. Submission of printable version of all products (with a set of hard copy)

This is the final submission after completion of all the 5 sub activities successfully. Summary of each sub activity is
given below:



1 BACKGROUND OF THE CONSULTANCY

The Dry Zone of Sri Lanka serves as the country's food basket, with agriculture and food production systems
meeting population growth demands through various means: conversion of natural ecosystems, farming
intensification, improved crop and animal breeds, and agronomic practices. However, this process has incurred
significant health and environmental costs. Recent unplanned efforts to enhance agriculture in VTCS have led to
degradation, deforestation, loss of biodiversity, and deterioration of village tanks, alongside health risks like
pesticide overuse. Reliance on fertilizers has depleted soil fertility, increased erosion, and caused pollution. Land
use changes and intensified agriculture are major biodiversity loss drivers in cascade landscapes. Simplification
and homogenization impact human health by altering natural habitat services crucial for agriculture, reducing
wild species habitat, enhancing disease interactions, accelerating medicinal plant loss, and degrading cultural
ecosystem services and mental wellbeing. Agricultural expansion into wild habitats escalates human-wildlife
conflicts, worsened by invasive species' effects on biodiversity, ecosystems, agricultural production, and human
health. Many health impacts of unsustainable land management practices in cascade landscapes remain
undocumented and unquantified.

Numerous drivers and threats challenge the restoration, sustainability, and conservation of cascade landscapes in
Sri Lanka's dynamic socio-political and economic context. For instance, the water holding capacity of VTCS has
diminished over time, impacting irrigation availability and farm productivity. Climate change exacerbates these
issues, altering rainfall patterns and cropping cycles. Challenges include reservoir sedimentation, declining farm
viability, agricultural expansion, water pollution, invasive species, health concerns like chronic kidney disease
(CKDu), migration, lack of landscape appreciation, pesticide reliance, fertilizer dependency, soil degradation, and
human-wildlife conflicts.

A major challenge in VTCS is the absence of effective institutional mechanisms for cohesive landscape
management, exacerbated by natural boundaries crossing administrative lines. Efforts to integrate environment,
agriculture, and health in policy-making are hindered by limited awareness of ecosystem and health linkages.
Currently, there is a lack of education and awareness regarding holistic cascade management, with insufficient
institutional frameworks for participatory planning. As a result, there are few holistic management plans based
on comprehensive cascade ecology understanding, and no supportive models or guidelines for sustainable land
management approaches in village tanks.

Most interventions targeting VTCS development, often overlook ecological aspects, focusing on conventional
technical approaches instead. This neglect leads to adverse outcomes such as flooding, water scarcity, and
salinity. Limited awareness among farmers and communities exacerbates the issue. A key challenge is the lack of
understanding of cascade ecology and its links to human health across society. Poor coordination and policy
coherence hinder project success, as stakeholders work in isolation. Nationally, there's inadequate capacity
building and research partnerships to manage cascade landscapes effectively for multiple benefits, including
human health.

Agriculture and sustainable land management rely on healthy ecosystems and biodiversity, impacting human
health positively or negatively (WHO and CBD, 2015). In Sri Lanka, poor agricultural practices harm biodiversity
and ecosystem services, affecting human health. Overuse of pesticides contributes to health issues like Chronic
Kidney Disease, while simplified agricultural landscapes lead to dietary shifts and non-communicable diseases.
Unplanned land use, degradation, pollution, invasive species, climate events, and fragmentation further diminish
ecosystem services, worsening health outcomes.



Critical among Sri Lanka's ecological challenges is the degradation of cascade wetland landscapes in the Dry Zone,
impacting biodiversity and ecosystem services. These landscapes, rich in resources vital for local communities,
suffer from overexploitation, leading to species and habitat decline. Village tanks, integral to cascade landscapes,
have deteriorated due to development projects and agricultural changes, exacerbating ecosystem degradation.
Deforestation, population growth, loss of fertile lands, and increased drought severity further degrade these
landscapes, eroding traditional biodiversity conservation knowledge. Climate change exacerbates these issues,
particularly in the Dry Zone.

The Healthy Landscapes project is aiming to establish a platform for integrated and holistic sustainable land
management in VTCS landscapes based on cascade ecology principles and ecosystem services flow, including
human health outcomes. It adopts a holistic approach to VTCS landscape rehabilitation, creating multi-sectoral
platforms for sustainable management plans and guidelines. It introduces innovative SLM and agroecology
approaches, with a focus on soil health and optimized water use. The project also develops and implements
sustainable restoration models with stakeholder and local community involvement.

The project aims to scale up holistic cascade restoration guidelines following evaluation at project test sites to
neighbouring cascade landscapes in the Dry Zone and beyond. It leverages national interest through its
approaches, practices, and lessons learned.

In line with above the TOR, this assignment is to prepare sequential guidelines for evaluation of land-use system
based / tank component base status assessment targeting comprehensive multidisciplinary multi-stakeholder
integration holistic approaches and enhance awareness on related stakeholders on application of guidelines for
systematic restoration planning and implementation for cascade integrated landscape restoration. Summary of
assigned task is given in the table 2.

Table 1: Activities responsible and targeted project components

Component 4: Knowledge, information management and monitoring and evaluation

Outcome 4: Project implementation based on results-based management and application of project lessons

learned in future operations facilitated

Output 4.2. Project-related best practices, knowledge products and lessons learned systematized and

published for a variety of audiences and stakeholder groups

Key deliverables List of sub activity
Activity 4.2.1 Develop 1. Prepare set of sequential 1. Develop and submit Action Plan with
restoration guidelines on guidelines for evaluation of land- expected time targets

enhancing ecosystem and | use system based / tank component |2. Formulate guideline for restoration

eco-health considerations |base status assessment targeting planning of VTCS using LADA-WOCAT
in cascade tank restoration |comprehensive multidisciplinary approach by developing all model data
with a workshop following | multi-stakeholder integration for pilot cascade landscape

that holistic approaches

2.) Enhance awareness on related |3. Prepare training materials

stakeholders on application of 4. Conduct training workshops




guidelines for systematic 5. Submission of printable version of all
restoration planning and products (with a set of hard copy)
implementation for cascade

integrated landscape restoration.

The main tasks under taken were 1. Develop and submit Action Plan with expected time targets were already
submitted, 2. Formulation of restoration guidelines were completed and final version is attached separately 3.
Preparation of training materials for stakeholder training workshops and the following are the main
responsibilities of the consultant;

1. Initial planning and preparation of work schedules
2. Formulation of restoration guidelines for cascade landscapes
3. Prepare materials for stakeholder training workshops

4. Conduct training programs enhance line stakeholders



2 FINAL PROGRESS

Progress of Sub activity 1 - Develop and submit action Plan with expected time targets completed and already
submitted with 1°* & 2" Report.

Progress of Sub activity 2 — “Restoration Guidelines on enhancing ecosystem and eco-health considerations in
cascade tank restoration” has been developed and finalized softcopies and hard copy have been submitted to
Healthy Landscape project office and a soft copy is attached separately.

Progress of Sub activity 3 - Training materials for all the training sessions and practical sessions were prepared.
List of training materials and presentations given bellow can be found in the Annexure |

1. PowerPoint presentation - Introduction to Cascade Restoration Guidelines (section 2.1.1)

2. PowerPoint presentation - Spatial setting of Village Tank Cascade Systems (VTCS) and anatomy of tank
associated components (Section 2.1.2.)

3. PowerPoint presentation — Land-use data in Sri Lanka (section 2.1.3)

4. PowerPoint presentations - GIS for Land Use System (LUS) mapping (GIS basics, GIS data models, Open-
source GIS software & free data sources, GPS & mobile apps) Section 2.1.4 —2.1.8)

5. Model formats for Questionnaire Manual (QM) approach (QM Code sheets, QM Definition sheet, LUS
change assessment, Land degradation assessment, land degradation impact assessment Status of
already implemented sustainable land management technologies and approaches (Section 2.2.1 —
2.2.8),

6.. Model formats for local level detailed Land degradation and Sustainable Land Management status
assessment (Soil assessment, Water sources assessment, Biodiversity assessment & Livelihood
assessment Key-informant data formats, community group discussion data formats) (section 2.3.1-
2.3.7)

Progress of Sub activity 4 - Conduct training workshop to Enhance awareness of related stakeholders on
application of guidelines for systematic restoration planning and implementation for cascade integrated
landscape restoration.

The training on applying cascade restoration guidelines was successfully conducted on 31 May 2024 at CeyBank
Rest, Anuradhapura. This training aimed to enhance the understanding and practical application of cascade
restoration techniques among the staff of various stakeholder agencies. Main objectives of the training was to
familiarize participants with the cascade restoration guidelines, to provide hands-on experience in applying these
guidelines and to facilitate the exchange of knowledge and best practices among participants.

The training was attended by over 25 participants from various agencies (Land Use policy Palming Department,
Provincial /District Land department, District Secretariate officials, University Academia and subject matter
specialists.

Agenda of the training workshop is given bellow.



Healthy Landscape Project
Training Workshop on Cascade Restoration Guidelines

Cey Bank Rest - Anuradhapura
315" May 2024

AGENDA

08:00 - 08:30 | Registration

08:30 - 09:00 | Opening Session

e  Welcome Address — Mr. Ajith Silva, Project Manager, Healthy
Landscape Project

e Introduction of participants

09:00 - 10:00 | Introduction to Cascade Restoration Guidelines - Dr. H.K. Kadupitiya

10:00 - 10:30 | Tea Break

09:30 - 12:30 | Base Principles

e Spatial setting of Village Tank C ascade Systems (VTCS) and
anatomy of tank associated components

e [Land degradation & Ecosystem analysis basics

e @IS for Land Use System (LUS) mapping

¢ Questionnisire Manual (QM) approach

e LUS-QM linkage development

12:30 - 13:30 | Lunch break

13:30 - 15:30 | Data need & gathering approaches
¢ Field investigation & Visual assessment
e Local knowledge integration
e Expert judgement

Data compilation and degradation mapping

15:00 - 15:30 | Tea Break

15:30 - 16:00 e Selection of priority landscape (hotspots/bright spots mapping)

e Local level detailed assessment of Land degradation (LD) and
Sustainable Land Management (SLM) practices

16:00 - 17:00 | Closing session

e Discussion

e  Wrap-up

The training was stared with an opening session headed by the Healthy Landscape Project Manager who
welcomed all participants and delivered opening remarks for the training workshop.

After the opening session, introduction of cascade restoration guidelines with a PowerPoint presentation
was done to provide in-depth understanding principles and tools used for land-use system based QM
guided sun-national/ landscape level assessment approaches for hotspot mapping and detailed transect
guided local level assessment approaches.

Comprehensive training given to participants on Base Principles details on Spatial setting of Village Tank
Cascade Systems (VTCS) and anatomy of tank associated components, Land degradation & Ecosystem
analysis basics, GIS for Land Use System (LUS) mapping, Questionnaire Manual (QM) approach, LUS-QM

linkage development, Data need & gathering approaches, Field investigation & Visual assessment, Local
knowledge integration, Expert judgement, Data compilation and degradation mapping, Selection of
priority landscape (hotspots/bright spots mapping), Local level detailed assessment of Land degradation
(LD) and Sustainable Land Management (SLM) practices.



During the conduct, participants were allowed to ask questions and up-on request of the participants,
detailed clarifications on Land Use System Based approach, cascade related ecosystem services, GIS
principles, QM data collection tools were done with more examples.

Headed by the Project Manager, the closing session was conducted with discussion and feed-back
components. Some of the comments were given below.

e A professor (watershed management specialist) commented on the approach and sited that, the
approach is well aligned with watershed-based approach and with the Land Use System Based
approach, some gaps of Watershed based approach can be rectified. He also invited to introduce
this approach for university students by conducting similar sessions.

e A professor (Soil Science) commented on the training and stated he has heard on LADA approach
and the knowledge gain during the training was much appreciated, holistic approach of the
cascade restoration process was valued and willing to link for any collaborative tasks for practical
holistic application of cascade restoration guidelines.

e LUPPD staff members responded during the discussion session and mentioned that the land-use
mapping approaches can be improved to match the land use system-based mapping system
which is a key need of landscape plaining at all levels. They also requested to conduct similar
training for the staff of other districts if possible.

e The land officers commented that during the land alienation process the knowledge gained
during the training will be much helpful for minimizing environmental damages.

e Staff of divisional secretariate office appreciated the approach and agreed to provide all
necessary support for any level of field implementation programs.

Attendance sheet is separately attached.



ANNEXURE I.

TRAINING MATERIALS

2.1.1 Presentation 1 - Introduction to Cascade Restoration Guidelines
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PART 1! Planning and muthodological approach,

PART 2: Field methodology and tools
analysis und reporting
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Guiding flow
diagram of the
landscape
restoration
planning process

Mapping Land Degradation & Sustainable Land
Management
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Initial planning and expert group and institutional engagement settings

= Obtainnecessary authorizations for LD and SLM assessment,

= Determine stakeholder involvement.

= Develop adetailed project plan (stakeholders and key policymakers,
induding activities, timeline, budget and responsibilities, based on specific

country needs),

« Secure budget for implementation.

= Obtainthe senvices of GISspecialists, GIS software,

» Assessdataavailability and the interinstitutional agreements to ensure

data sharing.

= Establish a coordination mechanism,

+  Establish a work planfor project implementation.

= Develop a communication strategyto ensure regular feedback and
awareness of project activities and achievements among key stakeholders,

Land use mapping

Landscape (Sub-National}level Land Degradation (LD} and Sustainable
Land Marnagemerit (SLM} assessrent

1. Land Use System (LUS) mapping & unique ID system for LUS units
2. LD and SLM assessment using the Questionnaire Manuels {OM)
3. Mapping questionnaire results and report development.

Land-use maps of pilot sutes
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3 Pecennial Agriculture - Coconut 1 Kocoma

18 Wetland - Protacted

& Meshylod, NardoondPoddy

49 Wetlane - Unmanaged
20 Open Water - protected

4 Mansly band
a3 Bay, Chaned, Lagoon, Lake, Lewayn, Lagoon, Mangroos,

, Resnrvoe, Stream, Tank, Well
M lopenwats

14 Kroplasds 35 Khena, Vegetable, Oties sessenal crom

pS__peddy B Py 1 =
36 urban o port. Built «p Aves, Bunawey |
.17 .~(I ” ‘b)‘uuv Aack |
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Validation of LU map

* Checking LUS boundaries for rectification of
boundaries for recent changes or to match the
ground situation.

* Verification of the land-cover classes used in the
LUS map.

* Verification of land uses within each land-cover
class to ensure that the LUS map accurately
reflects the ground conditions.

* The accuracy of the natural capital inventory (e.g.

soil, water and vegetation).

LUS coding & Data Processing
* QMCODE: [Dis_ID][DSD_ID][GN_ID][LUS_ID]
s Eg: [AN][TP][paddy]=1301026

LD and SLM assessment
using Questionnaire Manual (QM)

1. land-use change assessment

2. LD assessment

3. Conservation and SLM assessme
4, Expert recommendations

T e S —— o .

aey o mpea e
mpwie - mpae b
e r e e

s e

Compilation of QM collected data

Ot
ow
ow
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!
Data processing and linking with GIS -

-

o o
=
.

Examples for LADA-Maps

1. Trend of LUS change

. Trendin LUS change intensity

. Degradation extent

. Degree of land degradation

Degradation rate

. Extent of SLM practices

. Effectiveness of existing SLM practices

. Degradation with impact: negative high and very high
. Principal types of land degradation

10. Total degradationindex or degradation severity

CoONOU A WN

r
: £ £
f £ £
5 H
£ E 3
i i 2 Tom
al . al 1 . 4 J
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e

e

v

i

v

L arvon

170,000
Legend
Dagroe of degradation
Cugron

N

-
-

Land Degradation Drivers and Pressures

Human induced factors

* Direct Drivers & Pressures
— Lack of knowledge on SLM
— Cultivating slopy lands without SLM
— QOver use of agrochemicals and fertilizer
- Unsys;ematic use of lands for continuous annual
cropping
— Unplanned development activities
— Inappropriate land reclamation
— Mining & other industries

— Unscientific solid waste management particularly in
urban areas

— Encroachments and land use changes

vzt

riorw

coun

e1on

few

L arvon

Land Degradation Drivers and Pressures

Human induced factors

* Indirect Drivers & Pressures
— Population pressure
— Poverty
— Inadequate policy enforcement
— Lack of Land ownership
— Land fragmentation

Dl = Z(Ext, « Deg, » Rate;)

Where,

DIy

Ext,

Deg,
Rate

DI, =

Dly

Ext,
Deg,

= Degradation Index 1
= Percentage extent of i” degradation type
= Degree of i"" degradation type
= Rate of " degradation type

_ Z(Ext; + Deg; * Rate,)

Y Ext;

= Degradation Index 2

Rate, =Rate of " degradation type

Equation |

Equation 2

= Percentage extent of g degradation type
= Degree of i degradation type

Land Degradation Drivers and Pressures

* Natural factors

— Rainfall characteristics, topography and soils
(climate change: increase intense rainfall)

— Surface Erosion, Gully erosion, Loss of Habitats,
Fertility Decline, Loss of Soil Life, and Loss of top
soil are the degradation types taking place at
present
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General comments on LADA-WOCAT

* LADA approach is comprehensive, flexible and
convenient for national assessment

* Land use base approach provide opportunities for
systematic and convenient assessment of land
degradation status in a landscape

* Has the ability to incorporate historical trends
through QM & field staff expert knowledge

* Degradation types mostly associated with LUS

* Most of the hotspots associated with dynamic
LUS (seasonal crop cultivation lands)

* LADA approach can easily be adapted for national
SLM planning

Local Level Assessment of Land Degradation
and Sustainable Land Management (SLM)

Soil Assessment

GLOBAL
NATIONAL
REGIONAL l
LOCAL Frseca
,/ - /
A «
ommﬂ"';'o:ﬁ's L ,-& mmcrs ,«
‘\‘_i/ wema /
,/ i =
L/ ) v 7 NS
| STATES 7 IMPACTS
PRESURES jmmy o
{Direct drvers} | Land Degradation Eonayitem

Research area

k. Crops — cassava, rice,
Perennials (Mango,
avocado, pineapple,
Banana, Manderine)
and vegetables

* Physiography - Hilly
and Mountainous

Neelawala

Main steps involve in local assessment

1. Assessment group formation
2.Characterization of study area
3.Survey visit and transect walk
4.Vegetation assessment

5.Soil Assessment

6. Water resource assessment

7. Livelihood assessment

Setting of
Sample
Lines

1 Petanid congn T Comsavn ) Pacdy 4 consave & homey,

18




Distribution of Soil Profile

through Soil Transect

Major degraded types

Soil Erosion

1.Gully Erosion
2.Rill Erosion
3. Sheet Erosion

Site Description Cont..

Observation Observe Mica Mattlecolurs
Tillagepan 0°3=0 2%3=6 2%3=6 2*3=6
Aggregate Size
distribution 1*3=3 1*3=3 1*3=3 1°3=3
Soil crusts 2%2=4 2%2=4 2%2=4 242=4
Earthworns 0*2=0 2%2=4 2%2=4 2°2=4
Roots 1*3=3 1*3=3 1*3=3 1*3=3
Total{A) 10 20 20 20
Soil visual assessment Moderate Good Good Good
Slakingand dispersion 1*15=15 1*15=15 1°15=15 1°15=15
Soil pH 5.4 5.4 5.4 54
Water infiltration 1*3=3 1*3=3 1*3=3 1*3=3
oc
EC 0.014{ 1) 0.014( 0.014{ 1) 0.014(
TotalB 9.34 934 9.34 9.34
Soil measurement N i
A+B 13.34 2934 2534 29.34
Good
Moderate Good Good

Major degraded types

Analyzing Soil
Samples at the
Laboratory

Major Degraded Types
Site 4

Soil Erosion
1.Gully Erosion
2.Rill Erosion
3.Sheet Erosion
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Recommendations for Controlling
Land Degradation

Soil Erosion

Contour Cultivation

Establishment of drainage system (drenches)
Establishment of terraces with back slope
Application of stone bunds, SALT method,
lock and spill drains

5. Cover crop intreduction

AN

Main Suggestions

Land degradation has close link with land use systems
Land degradation impact on supply capacity of ecosystem
services in particular landscape
+ Degradadforest haslow reguiatory ES supply capacity
* Ernded farm land has baw Provigioning ES supply capacity
In-depthanalysis of across whole landscape is needed, prior
to any type of SLM interventions
This approach has mary appropriate tools for serting up
national sustainable land management program
* Took avalablefor differant spatial scabes [National/ landscapefocal
* Bexible tointegrats expart pudgments and technical assesament tools
*  Provide solutions for consolidate fragmented institutional setup
= Support of global networks avallable at WOCAT web portals

Recommendations for Controlling
Land Degradation Cont.

Iron Toxicity

1. Improve drainage at water logging area

2. Check PH and apply adequate amount of
dolomite

3. Apply 25% more MOP

Transplanting paddy instead of sowing

5. Avoid application of green manure

o

Thank you

Local assessment Conclusion

Soil erosion is the major type of degradation
observed in transact.

Site 2, 3 and 4 can be considered ideal for
agriculture but site 1is marginal due to shallow
soil depth and due to susceptibility for soil
erosion.

Therefore should apply soil conservation
technology into these fields and should maintain
existing soil conservation measures.
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2.1.2 Presentation - “Spatial setting of Village Tank Cascade Systems (VTCS) and anatomy
of tank associated components”

-3 A o Climatic Influence of
Earth-Sun Geometry & Dynamics

20008 8 (Dao Snceda
Leyrdfunoan Heoduging Gl
The Neaithy Landscapes Project
v o 2
Cascade Restoration Guidelines
Spatial Setting of VICS &

- Anatomy of tank associated
components

Haisha K Kadupdiya
3 May 2024

S s owps perpene e
= Tropw ot Capreyn

il

Side Views

June 21

Tangest Ray

4 \ Plane of
Tangent Ray ecliptic >
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Day & night length change over time and space

Hours of daylight on January 02

Py
. o 2
. -
. . o -
e
@neilrkays . ceb b

Earth-Sun Geometry & Dynamics

gifs.com

wtar Lastery,
@ N A4 ”

Westariies

3N - \
4
; Northoa:

Equator

Southeasterly Trade Wintls ]
/
\‘-.>§" P {

ws
Westerlios
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SUTY foation Ddife Srl tanke Asian Monsoonal Region

0B - 25% Apr 2023 from South © North 28" Aug- 08" Sep 2023 fram North to South » Incline anaie of he eanh: 23.5°
/ e R o globe around the sun,
S L = T 2l v . Plan of ecliptic) move e

North-South direction relafive ta
equatar.

» Hence, climate

Se050rs OoCur

= T
= =

v s s | < van e
~ =

Ciimate of Sri Lanka
spafial and temporal aspects
« Tropical Region
@ 1235 Latilude from equalor (Sdlanka 5-10°N) . —_
@ Highly dynomic global ar creulation |
@ High ranfall & Short dry season

@ Indo-china monsoonal region

K thwest monsoon (May-Sep| - Yalka
lortheast monsoon [Dec-Feb) - Maha

e intermansoonal / conventional rain

@ Maritime Climate
@ Elond (65,610 km%)
® Clmate nfivenced bysea

« Topography ’y
o Tempenofure diferences with altitude chonge
o Temponl & spalial differences of cimale }

en et srrmnt

Influence of topography and

-Iond form
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Water flow

= Ovalland flow

» |nferfiow

» Ground water flow

= Water divide boundary make
07 main wolesheds /basks

= Water fiow loward|ower lands
Overwaler-courmes stranms,
e elc.)

Mainwaotersheds
connected to Central
Land Massif (CLM|

» CLM provide water to
sustain dowrsiream

fandscape

» CLM fulfill fhe water
needs during rainfall
deficlt season

= Some parts of hose
basirs connected o
CiM do not recelve
water dua to
opographic bares

Magp of Sri Lankan rnservolrs

Mohowell schemes

Distribution of
VICS in Sri Lanka

" = Some tiv et basre e nof connected fo
Cenlrd Land Momi

= Thare basin recel e watet from ranfal of
,  ownbatin area and one seaion occess
I wdterand ihe ofharseason woter deficil

= VICS foundin main watershed Ihal e nol
connected to Centrat Land Mast

, = Over 12000 functional fanks ars fourd n Dy
} and Infarmediate cascade zores
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P Prominent agro-ecosystems

Prominent agro-ecosystems

= Geographical dv anlfy baned ogro-ecoystam
- Viioge tank corcade waiam
® Arscut based sfream fad system
= Quitafaming wystem
Fandyan home gorden agroecayitem
= Sopping kand cuth otion system
= Ground water - dry zone culiv atlonsysterrs
= joffra groundwalar cultiv atlon systers
= Cobnial Influenced sysfemn ~ plantafion secior
® Modem lachnoloaicd odvoncament
= Major mutipurpose  imigation systams
= 1§t irigation tysteme

Village tank cascade systems

® The Tank Cascode System (VICS) € an man-made Inigation Infrastraciue in S
Lanka & mepresents the wisdom of anclent hydrologlc expers with deep
knowledgs of ecological functiors.

= VICS & a network of small fanks draining inte large reservoils, designed 1o sfore
rainwaterand surfoce rnoff o fulure uss,

CS woi creafed 1o hamonke the notwal tow of waler, supportihg both
human and ecological needs by synchronding varkus components of the
scasystem,

» VICS serves as o model for o unique and sustanable scologeal production
lancscape that sustains diverse life forms, including flora, fauna, and people
the face of varous natural and human-induced challenges,

- \ICS In 2017, Ihe Yank Coscode Syslem was designaled os a Globally
int Agrcullural Herfage System (GIHAS) by fhe Unted Noflors food
and Agricullure Organtzation.

Spatial settings of VICS

Spalial luvsin e——
i ateg
el g 0 K1) 3 Ta wee b eaat Berthation @
i % <atur v pnz
F? ot N
(e Zonon “TC Soco

Advanrahod:
Braluate epral chuearag parer of TiRage ks SN
|v_u.g'r~?;ml',- bphriimdiirrivl " Lol

om0 VLIS tanka, Mok 31é

hso-casnir s Eraluaic spc3d o
e el VT -t 15 il Al AL

r el s W B> »
P Dot o o sl vt ity f M b, wood it el

st d et ravTes

National Level Cascode zones Sub Nalicnal LeveliSetting

VICStene
cometedwih fank

All the water
drecled folargs
recen/or
[Machchadswa)
Tonky & tark

Baun/ Cotchment

i
cormeleduitty
vegslahoncover
associted fons
{anks losustan
noiugifouna &
Fora

Ersemble of the Cascade System and s Anatomy
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Ensemble of the Cascade System and Ifs Anatomy

catchment in fha Mahakanumela Vics

Differeni types of oqulifés

in 54 Lonka Grounawater resources i Jatina Peninsula
o S N t
p==

Some agro-eco systems

= Beppnglond culuction tyrtene

. damagroundm cler wall

Spatial dstribution of agro-ecosystens In Sl Lanka

manawall schemes

R

Soume: Mobaat Asromyat o By

Spatial distibution of agro-ecosysterns In Srl Lcnka

Spatial detritation of Tradtiorst
Agro-ecosysiems

dwihkind

uu ISom Land vse: Suvay Dept 2007 Protected
aress, Mok, 2012

Final notes and Suggestfions

= 5 Lankao is endowed with o high ga of naturd resources thot
support a diverse range of agncul turalproduction landscapes.

» The anfre country boosts o dch vafely of agro-ecosystems
strotegically located aoros dfferenf spatiof zones.

= S Lanka hes implemented welkdesgned water ulilzation zones fo
clantly manage ifs waler resources.

he centrd lond masif of $6 Lonka plays o crucial role in supplying
imaahonwater ta the irgation regions of the Cry Zons

= The coscade systems pooj y In place to prodtize the sustainatility
of cll cepect, Incud uman wellbeaing, the environment, flora
and fauna, and overdl ecosystem hedth, This cppraoch is clogsly
olxg\edwlth fhe One Heolth concapt.

» Suggest infegrafing spatd considerafiors into  davelopment
interventions Sher enbance the sustanable wse of thess
naturcl resou\‘r*ﬂ!a.
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Thank you very much
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2.1.3 Presentation - “Land data in Sri Lanka”

g W) L]

=008 98 bon Dnue®a
SeyméaHwioren BHeotugiy HLib
The Heaithy Landscapes Project
®» € &

=4 &

Cascade Restoration Guidelines
Land Use data in Sri Lanka

Harsha K Kadupitiya
319 Moy 2024
Anuradhopuro

Introduction

* Agriculture related map information in Sri Lanka not
well organized
* Map of seasonal crop land distribution ?
* Map of Home Garden distribution?
* Map of Rainfed paddy?

* Land Classification System in Sri Lanka
* Criteria for differentiation of scrub land ?
* Criteria for demarcation of Home Gardens ?

GIS Data Availability

Topographic maps of survey department

* 10 major data classes

* Vegetation and agriculture land categories are
included in 2 data classes (open space lands and
vegetation).

* Open Space Land: 4 data classes & 10 feature types
* Vegetation : 27 feature types

* Northern and central Province 1982-1994

* Data development year range from 1994 to 2017

* Digital data available

Land information
* 1:50,000 & 1:10,000 (Survey Department)

Coaventional Signs (Legead)
—

Il

v

Land Use Maps of Land Use Policy Planning Department

Land-use map covering whole island at 1:10000 scale

Developed following 11 stepped procedure with several
steps for field checking & accuracy assessment

Recently updated data (2015 - 2017)

8 main land use classes and 264 sub-classes

41 sub-classes categorized as agriculture lands

Some agriculture related land classes grouped into non-
agricultural lands

Available in GIS compatible digital data formats
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Land related
spatial data

Mahaweli
Systems

- Mananel Armas & intec-Provincal Areas of Sn Lanka g

vorn

rorn

Land related
spatial data

Village tank cascades &
Anicut Clusters

Department of Agrarian Services

Land related
spatial data

Forest cover map
Forest Department

Forest cover in Sri Lanka

Lowtand rain forests Il

Montane & lower montane forests Il
Dry monsoon forests Il
Moist monsoon forests Il
Sparse & open vegetation |
Riverine dry forests [l
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literature survey on agro ecosystem classification
systems

* Agro-ecosystemsin Sri Lanka
* Traditional

Cascade / Anicut Systems
Kandyan Home Gardens
Ovita System

Chena

Plantation

Rainfed Agriculture

* Modern

* Major Irrigation

* Minor Irrigation

* Cultivation with ground water {Agro-well)
* Slopping Land Cultivation

* Urban & Semi-urban agriculture

literature survey on agro ecosystem classification
systems
* Cropping pattern
* Rice — Rice
* Rice — Vegetable / OFC
* Rice - Fallow
* Vegetable - OFC
* Mixed cropping
* Multiple cropping
* Relay cropping
* Alley cropping

literature survey on agro ecosystem classification

systems

Toble S. of etal [1995)

No Ferests [Gravstands [Constal and marine | Infand wetlands | Agricultural

03 |Tropial Thom Forest Wt Montane grasslands | Manglowes Viood Plaws Wtigated Lowland

|l zone) Ltwet potanas) | |

02 |Dry Evergreen forest Ory Montane grassiands  |Sait Marshes Swamp forests | Rainted Lowtand

| |{Ovy zo0e) ;(wy:ula-n) | ! o

03 |Moist Decuucus Forest | Tamana and Talawa graw |Sand Dunes Streamn Rairted Upland
(Dry rone) Laneh

04 |Moist Serm Evreen | Wet Vil rassiands Midflaty Revers Randed and Spring
Forest (Intermediate 200e) | fod Terraces

(05 TWet Serm vergreen Forest| TSea grans Beds TPonds Forne Gardens

| liwtermediate rone) |
06 Tropacal Savannah Foeest
(Dey/intermediate 1one)

Forest !

Tiagoom & Estuscies | Oy Zove U

rigation Syvterm _

107 TTopical Wet Tvergreen TCora Reets T Spatting Cultrvation |
I Wet 1o0e) | ]
08 |5 Montana Eveegreen Comtal S

Forest !

109 [Montana Temperate

Foeest

Wet 1one)

literature survey on agro ecosystem classification
systems
Other agriculture land systems found during literature survey
* Cascade agro-ecosystem
* Home Gardens

* dry 2one home gardens

* wet zone home garcens

* Jaffna home gardens

* Kandyan Home Gardens {Kandy, Matale, Kegalle and Rathnapura,
Kurunegala)

* Ovita system
* Plantation crops

Traditional
* Tank cascade systems

Traditional
* Kandyan Home Gardens
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Traditional
* Kandyan Home Gardens

Traditional
* Kandyan Home Gardens

M Coconut, Arikca 3p

Jeb . Mango

Manhogany,
‘ and other timber sg

Avacarco,
Rambutan fruits

Medichal P! uivb | 1"&"
L[ '.’M‘rl v"'% Jl“‘,".'

Traditional
* Qvita

Traditional
* Qvita

Traditional
* Chena

Traditional
* Slopping land cultivation systems
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Traditional Traditional
* Slopping land cultivation systems * Tea & Paddy

HIGH - MID - COUNTRY
WET ZONE

PADDY CUMTEA CULTIVATION

Traditional
* Plantation: Rubber

* Plantation crops

Perennial crops Modern ecosystems

« Cinnamon Agro-well based dry zone cultivation systems
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Traditional
* Low country wet zone ecosystem

s
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* Land Use Classification system need to be improved

1. Assess agriculture related land types in SrilLanka
2. Develop land classification system for Sri Lanka

3. Develop data sets for agriculture LUS with base data,
attribute data and zone data.

4. Develop spatial information system for agriculture LUS
for Sri Lanka
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2.1.4 Presentation - 1 : GIS basics for Land Use System (LUS) mapping
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Spatial tools and application basics

* Introduction to geographic information systems
* Map Projection & coordinates
« GIS data models
* Map production

» Types of maps

»Elements of a map

»GIS software

»Data collection for Map production
* Uses of maps

* Available maps

* Map reading

* Using map as field guide

* Umitations of maps

* Mobile phone apps & map browsers

Geographic Information System - GIS

A Geographical information system is a
computerized system for integrate spatial and
non-spatial data in a referenced space

It is designed to acquire, store, retrieve,
manipulate, analyze, visualize data for
generation of information according to user
requirements’

Contribution of different Disciplines/ tasks

GIS Integrates All ...to See the Whole!

GIS can hold specific map data

Building as layers

Soil type

Streets Maps can be produced using
Admin only one layer or any group of
Ecology selected layers as required
Landuse

What is a map ?

A map is a symbolic depiction emphasizing
relationships between elements of some
space, as objects, regions, or themes.

Map

A map is a symbolic representation of selected
geographic elements with their relationships

= A generalized / simplified view of an area
* As seen from above
» Usually north oriented

= A two-dimensional representation

* Greatly reduced size

* It has a scale

* Has grid or coordinate

* Features given by symbols, lines, and colors

* Display only selected features
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* Need convert 3D Globe into 2D map

3D - GLOBE

Map Projection & coordinates

* First 3D Globe need
to be convertedinto
2D map

GLOBE

Map Coordinates

2 Types
*+ Geographical coordinates given as latitude and longitude
+ Grid coordinates given as Easting & Northing

1. Geographical coordinates

* Uses degrees, minutes, minutes

— Each degrees & minutes is divided into 60 graduations
* Horizontal lines (Parallels of latitude)

~ Reference to equator
= Vertical lines (Meridians of longitude)

— Reference to Greenwich line

62 51"0”N: 79°54" 3" E

Coordinates: Latitude and Longitude

* Latitude
* Measured in degrees North and South of the Equator,
* Lines drawn parallel to each other running west to east.

Longitude

* Longitude
* Measured in degrees East or Wes
of the prime meridian.

= Lines drawn running North and
South.

Two-Dimensional spatial referencing approaches

P (244,249)

Two dimension spatial referencing approaches
{a) Through geographic coordinates
ib} Through Cartesian plane, rectangular coordinates (x, y)
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Map of the world and was drawn in the year 1703

;.;gn. MAPPA GEOCRAPHICA VNIVERSALIZ PLANO ET FIGVRA QVADRATA.
« 1 i

s 0 O D 0 e 5 S 0 O i T
™ Joc AT BOREALIS, |~
WA SaUNEs BREE
= e SN L I T
: 2 -, A
TN < - I T 15
IE s 2 W
|E 2 - / e
B nEX| : A jLise ORIEN nu.y_.}
il | 3 i :
: ! 7z
. 1 »
__lock il WATRALIS. | | ¥
aam Casss

'OL.H. MAPPA GEOGRAPHICA VNIVERSALIS FIGVRE OVIFORMIS.

© Bodleian Library, University of Oxford

Map Projections

World Geodetic System (WGS)

WGS 84

Geographic Coordinates of Sri Lanka — WGS 84

Units are degrees

Not possible to calculate
distance, Area, Depth,
Volume, etc.

So we need convert map units
from degrees into distance
units

Projection need to be done
before use maps for analysis
involve distance or areas

Latitude

Longitude

Universal Transverse Mercator (UTM) coordinate system

- -

— -

me Zones (One zone 6°wide)
20 Latitude bands from C to X (omits | & O)
each band 8° wide

UTM zone of Sri Lanka: 44N

1-60Ti

UTM Zone 44

200 km , 200 km
at Piduruthalagala

Description « Coordinate System
Projection “ SL =UTM 44 *
Class=Coordinate System Projection
Type=CoordSystem

UnitSize=1.000000
Type=Projection

Projection = Transverse Mercator
Datum = Kandawala

| Datum Area = [Projection]

| False Easting = 200,000 m

200 km s warkia i
Longitude

Lati’tude
200 km

Central Parallel: 7,000481 deg
Scale Factor= 0.9595238000

0000€¢

145000
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The geoid, exaggerated
toillustrate the
complexity of its surface,

Source: Denise Dettmenng,
Seminar Notes for Bosch Telekom,
Stuttgart,

2000.

Ellipsoid, Geoid and Datum

Topography

Oeﬁalll Orthometsic

Ellipsoidal Height
fiom GPS




2.1.5 GIS Presentation 2 - GIS Data Models

GIS Data

Vector data: point, line,

File-based Datz Madels
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Spatial Data Types
1. Vector data
2. Raster data
3. Image data

4, Single/Multi-hand satellite data
5. Derived spatial dala

Wecton Dty Naode! Ao tes
ein U8 vwior Fha et buten ere, v o sbreie Soom atored i tabies [detesesal
s o rexonds (nows) segresenting ndinvid | Seamenes, feids |00 wein|

et theme deacr blng the festore, and sttrizotes - e Iriersecthc * betawen
sracordard s fis el
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O e MTALAEA, BAE tThes teporcatt the cantid aed indec Rfarmaion fe g the b ard e
wantert. 1 shapet b Bocuese of 1L HD ard Svape Sekls curmct be dudetes fom the tatke
unthon vy cther pure attrizate Seld

Comman Vector files

Admin Boundary
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Comman Vector files
Network

.
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Comman Yector files

Contour
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Raster Data

The raster data roded represenis the Earth’s
surfacs as an array of tswo-dimensional grid
cells, with cach c2ll having an associatad value:

1123 .-—-Cell(x,y)
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i
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N~ W s
NG|
= & | W oo
Mw|lWw|lw| G

2 l Cell size - rezolution

Cell Size & Resolution
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2.1.6 GIS Presentation 3 - Map production and Available maps

Maps production
Available Maps

Flements of @ map e esmw

o Boarth s
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* lezand
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One Inch Map Index

One mile to one inch or 1:63,360 scale this
map serles is commonly known as One
Inch. This is the first topographical map
series published in Sri Lanka and based
on surveys commenced on 1897 and
completed on 1925,

sories published to replace the oid
One Inch. Commenced In 1979 and

These maps were revised periodically till
1972 the year metrication of maps were
started,

o Outof 1834, 1:10,000 maps, only

488 were printed and another 570 ¥ - * 70% of the country will be
sheets of photogrammetric plots || = T a5 | et covered with 1:10,000 «
available at various stages [y V& Lot | RS [
, i I Digital Topographic Data in
« 58% of 1:10,000 maps available in qf L 2009.
the Country.
e, ”
WS
A

2
23
FRLEL

b

AL

AY

2\

= s

LS Wy

[\t
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2.1.7 GIS Presentation 4 - Open source software and resources

{pen source softwarc

Quantur GIS: i geaywew igescagl vl ellcasaydiabizallnnd

COL - Trw Leasiag Cyee
Snaicw Seceip 0%

Cpen scurca sottware and roscurceos

4 » oo—

Open source softwarc Open source GIS data
PO S P - £ iberre pimaad i sanairs

FET

ILWIS 3.3 Dovwaload puge

Doswnlomd data by couney

TESES S5 Bastallatica

ety Sw| $
Sl e T Grabind il et alEaa |
[E S .

hewiont = S A e

O S i Free satellite data
Onen Street Map Data e R Y S
B N LR T TS AR R R AL S £ AL L whe: TnLon QICCRELATR STV
| v “adw “a s
— an I
- "% o
= o
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GIS data —Natioral Spatic| Lata (NSCI)

wanisdi.go ke ratictraps

ki

|
X ' ks
3 ’ §'F ¢

Weatner forecast
= httas:ffveavsaccaacatherenm

Wimir sz uE

Weather forecast
fhwvewweather-forecast.com

- TARPAIIIPIES .
Rl LTS

GIS cata =Survey depactment Website
* httes faravss ursey.gay. kfuduwk dhamre.pkp

oo e
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Google Earth
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2.1.8 GIS Presentation 5 - GPS, and Mobile apps

Global Positioning System {GPS)
and
Recording _ocation Coordinaws

GPS (Principles)

o o
4 .
- “ |
s
Avar|
e—
“Th Gkl 1y Hinsing Sywar.
i e W % XTI Lt S

T Tom b |

GPS - sctunay deprerdon e shiengl sl seellite spras

Dalasels
available
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Mobile Apps

+ CTDrold SrlLanka — ay Chaneka Aavaccon, PL'S

Mobile Apps @ G

Mobile Apps

Mobile Apps

= Field Area Neasuie

Angle meter App 8=

Land slope messurements & é_.
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Heathy Landscape — Baseline Assessment LADA WOCAT Land Degradation Assessment

2.2 Land Degradation Assessment - QM Questionnaire (2024)

A.1. Administration Unit — Hiriwila site (GN) A.2. Administration Unit — Nachchaduwa site
1 | CP-MT-Dambulla-Siyambalawewa
2 NCP-AN-PaIugaswewa-Den‘w’ththewa 1 | NCP-AN-Ipalogama-Manewa 01_Natural forest
3_| NCP-AN-Palugaswewa-Horivila 2 | NCP-AN-Kekirawa-lhala Puliyankulam 02 Plantation forest
4_| NCP-AN-Palugaswewa-Keleva 3 | NCP-AN-Kekirawa-Maradankadawela 03 Protected recreational
5 | NCP-AN-Palugaswewa-Palugaswewa 4 | NCP-AN-Nachchaduwa-Nachchaduwa NT 04:Scrub land
6_| NCP-AN-Palugaswewa-Senadhiriyagama 5 | NCP-AN-Thirappane-Alisthana 05_Grass land
7_| NCP-AN-Palugaswewa-Wayaulpatha 6 | NCP-AN-Thirappane-Aluth Punchikulama 06_Sparsely vegetated or bare land
(GN) B. Land Use System (LUS) 7 | NCP-AN-Thirappane-Dayagama 07_Unmanaged bare land
8 | NCP-AN-Thirappane-Ethungama North 08_Annual cropping
9 | NCP-AN-Thirappane-Ethungama South 09_Peranial non-woody cropping
10 | NCP-AN-Thirappane-ldigahawewa 10_Tree and shrub cropping
11 | NCP-AN-Thirappane-Mahakanumulla 11_Tea
12 | NCP-AN-Thirappane-Manakkulama 12_Home garden
13 | NCP-AN-Thirappane-Paidikulama 13_Mining
14 | NCP-AN-Thirappane-Sembukulama 14_Paddy abandoned
15 | NCP-AN-Thirappane-Thirappane Kadawee 15_Paddy land
16 | NCP-AN-Thirappane-Thirappanegama 16_Urban
17 | NCP-AN-Thirappane-Walagambahuwa 17_Water_body
18 | NCP-AN-Thirappane-Wanamal Uyana 18_Water_stream
19 | NCP-AN-Thirappane-Wannammaduwa 19_Wetlands
20 | NCP-AN-Thirappane-Wellamudawa
1. Land Use System Trends 1.3 Remarks (eg: reasons for trend)
1.1 Trend of area coverage changes 1.2 Trend of intensity changes
1. Area Coverage remains stable L NOMajorchanges | |
2. Area coverage slowly increasing 2. Moderate increase | | 000 s s s s s s s s s s sas e e e asasn e
3. Area coverage slowly decreasing 3. Moderate deCrease | | . seesesessssssssssssssssst s sessesses es s ses s ses s ses s set s ses s
4. Area coverage rapidly increasing 4. Major increase
5. Area coverage rapidly decreasing T e N B




Heathy Landscape — Baseline Assessment LADA WOCAT Land Degradation Assessment

2. Important types of Land degradation prevailing within LUS in Admin unit, their causes and impacts (Refer Annex 1 & Annex 2 for description)

Land degradation types (a)
(One type or combination of types for | Extent
No a particular area) %

Degree of Rate of Direct Indirect Impact on Level of
degradation | degradation causes ecosystem Impact Remarks

(b) (c) Causes(d) | = " | services(f) | (g)

01

02

03

04

05

06

07

08
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Heathy Landscape — Baseline Assessment LADA WOCAT Land Degradation Assessment

3. Land Conservation types, measures, purposes, effectiveness and impacts (Refer Annex 1 for details and Annex 2 for definitions)

Name of
technology

Conservation
Group (h)

Conservation
Measures (i)

Purpose (j)

Conservation
Area %

Degradation
Addressed (a)

Effectiveness

(k)

Effectiveness
Trend

(1

Start
Period

(yyyy)

End
Period

(yyyy)

Impact on Ecosystem
services (f)

Level of
Impact (g)

3.1 Remarks
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Heathy Landscape — Baseline Assessment LADA WOCAT Land Degradation Assessment

4. Expert Recommendation (please provide recommendations for degradation issue/s for LUS in the Admin unit in detail
4.1 Recommendation :- ..o,
F el Yo =Y ) 1 o o OO TSR SROUPRPRRRPI
Y B AV 3 A== | o o S USTTRRE
el o (=1 VZ=1 1 € Lo o OO RO P SRR

(Rl 2 U=] a =1 o 11 L =) A1 oY s 1T

4.2 Remarks:-

Contributor Details:

N OIS = et et et e et e e e e et e aee e e et easean e en e e e et e ateeae et aattansem e et e ateaae et aataaeean s enea et e aeeeaeeue et eanten e e ataaee et et aat e eneen et e et aneeae et eateannen e a et e ateaneeae menen
DBSIGNATION//S: = v eteete e e teete v e se v s e e e s es v esves et vt st sassas a2t easeasete st e st et et et e s s e s e e e e e s e s ea s bbbt bt bt eateas e ae et eae et eaebe b et ettt e e e a e abea et s enbenbas bt sas aranen

Institution: -

(06 111 Lot ol 1Y Lo TR DATE: — ottt e e s
SIBNATUIE/S: oottt ettt et st ettt eteste e be s e et easebe st sessesaaeeheseesesbesaaseRe et baseseaseaeeteneaAes st eas s eaeehebaAes et eae et eatesaseaseheseaeabesbeseasehensabesbeteaseteseneasesasereaten
Office Use: Data computerized By: ..o et st D | T
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Heathy Landscape — Baseline Assessment LADA WOCAT Land Degradation Assessment

2.2.1 QM Code Sheet

(a) Type of Land Degradation

Code | Type of Degradation Main types

Bc | Reduction of vegetative cover

Bf | Detrimental effects of fires

Bh | Loss of habitats

BI | Loss of soil life Biological degradation

Bp | Increase of pests/diseases: reduction of biological control

Bg | Quantity/biomass decline: reduced vegetative production for different land use

Bs | Quality and species composition/diversity decline

Cn | Fertility decline and reduced organic matter content Chemical Soil deterioration

Ha | Aridification: decrease of average soil moisture content

Hg | Change in groundwater/aquifer level

Hp | Decline of surface water quality

Hq | Decline of groundwater quality Water degradation
Change in quantity of surface water: change of the flow regime (flood, low

Hs , .
flow, drying up of rivers and lakes)

Hw | Reduction of the buffering capacity of wetland areas

Wg | Gully erosion/gullying

Wm | Mass movements/landslides
Offsite degradation effects : deposition of sediments, downstream flooding,

Wo | siltation of reservoirs and waterways, and pollution of water bodies with eroded Soil erosion by water
sediments

Wr | Riverbank erosion

Wt | Loss of topsoil/surface erosion

(b) Degree of Degradation

(c) Rate of Degradation

No change in degradation

Slowly increasing degradation

Slowly decreasing degradation

1 Light
8 1
2 Moderate )
3 Strong 3
4 Extreme 4
5
6
7

Moderately increasing degradation

Moderately decreasing degradation

Rapidly increasing degradation

Rrapidly decreasing degradation update
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Heathy Landscape — Baseline Assessment LADA WOCAT Land Degradation Assessment

Degree: intensity of the land degradation process

Light: there are some indications of degradation, but the process is still in an initial phase. It can be easily stopped
and damage repaired with minor efforts.

Moderate: degradation is apparent, but its control and full rehabilitation of the land is still possible with considerable
efforts.

(d) Direct Causes

Code | pirect causes Main Types
cl Reduction of plant cover and residues
c2
Inappropriate application of manure, fertilizer, herbicides, pesticides and other agro-chemicals or waste
c3 Nutrient mining: excessive removal without appropriate replacement of nutrients
c4 Shortening of the fallow period in shifting cultivation Crop and rangeland
5 Inappropriate irrigation : inefficient irrigation method, over-irrigation, insufficient drainage anaRement
c6 Inappropriate use of water in rainfed agriculture (eg excessive soil evaporation and runoff)
c7 Bush encroachment and bush thickening
c8 Occurrence and spread of weeds and invader plants
9 Others (specify)
el Excessive gathering of fuel wood, (local) timber, fencing materials Over-exploitation of

e3 Other (specify) vegetation for domestic use

fl Large-scale commercial forestry

f2 Expansion of urban / settlement areas and industry

f3 Conversion to agriculture Deforestation and removal of
f4 Forest / grassland fires el e

f5 Road and rail construction

f6 Others (specify)

i Industry

i2 Mining Industrial activities and

i3 Waste deposition mining

i4 Others (specify)

nl Change in temperature

n2 Change of seasonal rainfall

n3 Heavy/ extreme rainfall (intensity and amounts)

n4 Windstorms / dust storms

Natural causes
ns Floods

n6 Drought

n7 Topography

n8 Others (specify)

ol Irrigation

02 Industrial use

. Over abstraction of water
o3 Domestic use /

excessive withdrawal of
o4 Mining activities water

05 Decreasing water use efficiency

06 Others (specify)

Pl | sanitary sewage disposal Discharges
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Heathy Landscape — Baseline Assessment LADA WOCAT Land Degradation Assessment

p2 Waste water discharge
p3 Excessive runoff
p4 Poor and insufficient infrastructure to deal with urban waste
P> Others (specify)
sl Cultivation of highly unsuitable soils
s2 Missing or insufficient soil conservation / runoff and erosion control measures
s3 Heavy machinery Soil Management
s4 Tillage practice (ploughing, harrowing, etc.)
s5 Others (specify)
ul Settlements and roads
u2 ) Urbanization and
Recreation (urban) infrastructure development
u3 Others
wl Lower infiltration rates/increased surface runoff .
Disturbance of water cycle
w2 Others (specify)
(e) Indirect Causes
¢ | Consumption pattern and individual demand
e | Education, awareness raising and access to knowledge and support services and loss of knowledge
g | Governance, institutions and politics
h | Poverty
| | Labour availability
o | Others (specify)
p | Population pressure
r | Inputs and infrastructure
t | Land tenure
w | War and conflict

(f) Impacts on Ecosystem Services

Code | Ecosystem services

Main Type

Regulation of excessive water such as excessive rains, storms, floods

El eg :affecting infiltration, drainage, runoff, evaporation,
E10 | (Micro)-climate (wind, shade, temperature, humidity)
E11 | Others (Specify)
£2 Regula.tion of scarce water and its ayailability .
eg: during dry seasons, droughts affecting water and evaporation loss
E3 | Organic matter status
E4 | Soil cover (vegetation, mulch, etc.) Ecological services
Es Soil structure: surface and subsoil affecting infiltration, water and
nutrient holding capacity(...)
E6 | Nutrient cycle (N, P, K) and the carbon cycle (C)
E7 | Soil formation (including wind-deposited soils)
E8 | Biodiversity
E9 | Greenhouse gas emission
p1 Production (of animal / plant quantity and quality including biomass for
energy) and risk ) _
P2 | Water (quantity and quality) for human, animal and plant consumption Productive services
P3 | Land availability
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Heathy Landscape — Baseline Assessment LADA WOCAT Land Degradation Assessment

P4 | Others(Specify)
s1 Spiritual, aesthetic, cultural landscape and heritage values, recreation
and tourism
S2 | Education and knowledge
S3 | Conflicts transformation
S4 | Food & livelihood security and poverty . .
Socio-cultural services
S5 Health .
/ human well-being
S6 Net income
7 Protection/ damage of private and public infrastructure (buildings,
roads, dams, etc.)
S8 | Marketing opportunities (access to markets, etc.)
S9 | Others (Specify)

(g) Level of Impacts on Ecosystem services

low positive impact: land degradation contributes positively (0-10%) to the changes in ES

low negative impact: land degradation contributes negatively (0-10-%) to changes in ES

positive impact: land degradation contributes positively (10-50%) to the changes in ES

negative impact: land degradation contributes negatively (10-50%) to changes in ES

high positive impact: land degradation contributes positively (more than 50%) to changes in ES

A NP IWIN|F

high negative impact: land degradation contributes negatively (more than 50%) to changes in ES

(h) Conservation Groups

AF Agroforestry
AP Afforestation and forest protection
CA Conservation agriculture / mulching
CB Coastal bank protection
Cco Conservation of natural biodiversity
GR Grazing land management
NM Manuring / composting / nutrient management
oT Other
PR Protection against natural hazards
RH Gully control / rehabilitation
RO Rotational system / shifting cultivation / fallow /slash and burn
SA Groundwater / salinity regulation / water use efficiency
SC Storm water control, road runoff
SD Sand dune stabilization
TR Terraces
VS Vegetative strips / cover
WH Water harvesting
WM Waste management
wQ Water quality improvement

(i) Conservation Measures

A

Agronomic

Al

Vegetation/soil cover
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A2 Organic matter/soil fertility
A3 Soil surface treatment
A4 Subsurface treatment
A5 Others
M Management
M1 Change of land use type N p
M2 Change of management/intensity level (i) Purpose
M3 Lay_out accordllng Fo .natural apc.l human environment M -Mitigation
M4 Major change in timing of activities
M5 Control/change of species composition P — Prevention
M6 Waste Management e
M7 Others R — Rehabilitation
S Structural
S1 Bench terraces (<6%) -
S2 Forward sloping terraces (>6%) (k) Effectiveness
S3 Bunds/banks

, 1-low
S4 Graded ditches/waterways
S5 Level ditches/pits 2 —moderate
S6 Dams/pans 3 —high
S7 Reshaping surface (reducing slope) 4 — very high
S8 Walls/barriers/palisades
S9 Others
Vv Vegetative (1) Effectiveness trend
Vi Tree and shrub cover 1 - No change in effectiveness
V2 Grasses and perennial herbaceous plants . .

. - , 2 - Increase in effectiveness

V3 Clearing of vegetation (eg fire breaks/reduced fuel) ) )
va Others 3 - Decrease in effectiveness
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2.2.2 QM Assessment Definition sheet

Land use: human activities which are directly related to land, making use of its resources or having an impact on it.
Land cover: vegetation (natural or planted) or man-made structures (buildings, etc.) that cover the earth’s surface.

Land use types

Main categories

Subcategories

Cropland: land used for
cultivation of crops
(field crops, orchards)

e Ca: Annual cropping: land under temporary/ annual crops usually harvested within
one, maximally two years (e.g. maize, paddy rice, wheat, vegetables, fodder crops).

e Cp: Perennial (non-woody) cropping: land under permanent (not woody) crops that
may be harvested after 2 or more years, or where only part of the plants are harvested
(e.g. sugar cane, banana, sisal, pineapple).

e Ct: Tree and shrub cropping: permanent woody plants with crops harvested more
than once after planting and usually lasting for more than 5 years (e.g. orchard/ fruit
trees, coffee, tea, grapevines, oil palm, cacao, coconut, fodder trees).

Grazing land: land

used for animal
production

e Ge: Extensive grazing land: grazing on natural or semi-natural grasslands, grasslands
with trees/ shrubs (savannah vegetation) or open woodlands for livestock and wildlife.
Includes the following subcategories:

e Nomadism: people move with animals.

e Semi-nomadic pastoralism: animal owners have a permanent place of residence
where supplementary cultivation is practiced. Herds are moved to distant grazing
grounds.

e Ranching: grazing within well-defined boundaries, movements cover smaller
distances and management inputs are higher compared to semi-nomadism.

e Transhumant pastoralism: reqular movements of herds between fixed areas in
order to benefit from the seasonal variability of climates and pastures.

e Gi: Intensive grazing/ fodder production: improved or planted pastures for grazing/
production of fodder (for cutting and carrying: hay, leguminous species, silage etc.) not
including fodder crops such as maize, cereals. These are classified as annual crops (see above).
Intensive grazing can be subclassified into:

Forests/ woodlands:
land used mainly for
wood production, other
forest products,
recreation, protection.

e Fn: Natural or semi-natural: forests mainly composed of indigenous trees, not planted
by man.
e Selective felling.
o C(Clear felling: felling the whole forest at one time.
e Shifting cultivation: felling (harvesting) only certain valuable trees within a forest.
e Dead wood/ prunings removal (no cutting of trees).
e Non-wood forest use (e.g. fruit, nuts, mushrooms, honey, medicinal plants, etc.) .
e Fp: Plantations, afforestations: forest stands established by planting or/ and seeding
in the process. of afforestation or reforestation.
e Monoculture local variety.
e Monoculture exotic variety.
e Mixed varieties.
e Fo: Other: e.g. selective cutting of natural forests and incorporating planted species.

Settlements,

infrastructure

e Ss: Settlements, buildings

e St: Traffic lines: roads, railways

e Se: Energy lines: pipe lines, power lines
e So: Other infrastructure
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2.2.3 SLM measures - the constituents of a Technology
Type of measure Subcategories Examples
Al: Vegetation/ soil Mixed cropping, intercropping, relay cropping, cover cropping

Agronomic measures

cover

Error! Objects cannot be created from A2: Organic matter/ Conservation agriculture, production and application of compost/
editing field codes. soil fertility manure, mulching, trash lines, green manure, crop rotations
* areusually assoc:qted with annual cro;? * [A3: Soil surface Zero tillage (no-till), minimum tillage, contour tillage
e are repeated routinely each season or in ] i ] ) ) .
a rotational sequence treatment leferent/ate.’ tillage system.s: No tillage, reduced tillage (>30% soil
e are of short duration and not cover), full tillage (>30% soil cover).
permanent A4: Subsurface Breaking compacted subsoil (hard pans), deep ripping, double
e do not lead to changes in slope profile treatment digging
* are normally independent of slope A5: Seed management, |Production of seeds and seedlings, seed selection, seed banks,
improved varieties | development/ production of improved varieties
A6: Residue Specification required: burned, grazed, collected, retained.
management
A7: Others
Vegetative measures V1: Tree and shrub Agroforestry, windbreaks, afforestation, hedges, live fences
cover
Error! Objects cannot be created from V2: Grasses and Grass strips along the contour, vegetation strips along riverbanks
editing field codes. perennial
. . herbaceous plants
e involve the use of perennial grasses,
shrubs, or trees V3: Clearing of Fire breaks, reduced fuel for forest fires
e are of long duration vegetation
e often lead to a change in slope profile V4: Replacement or Cutting of undesired trees and bushes
e are often aligned along the contour or removal of alien/
against the prevailing wind direction invasive species
are often spaced according to slope -
* f P g P V5: Others Tree nurseries
Structural measures S1: Terraces Bench terraces (slope of terrace bed <6%); Forward-sloping
terraces (slope of terrace bed >6%
Error! Objects cannot be created from $2: Bunds, banks Earth bunds, stone bunds (along the contour or graded), semi-
editing field codes. circular bunds (“demi-lunes”)
S3: Graded ditches, Diversion/ drainage ditch, waterways to drain and convey water
channels,
e are of long duration or permanent waterways
* often require substantial inputs of S4: Level ditches, pits | Retention / infiltration ditches, planting holes, micro-catchments
labour or money when first installed
* involve rr?aj or'earth movements and/ or S5: Dams, pans, ponds | Dams for flood control, dams for irrigation, sand dams
construction with wood, stone, concrete,
etc. are of te{'i carried O,Ut to con.tro/ S6: Walls, barriers, Sand dune stabilization, rotational grazing (using fences), area
runoff, erosion, and wind velocity, and lisades. f ) lly plugs (check dams)
to harvest rainwater palisades, fences closure, gully plugs (check dams,
e often lead to a change in slope profile S7: Water harvesting/ Rooftop water harvesting, water intakes, pipes, tanks, etc.
e are often aligned along the contour/ supply/ irrigation
against prevailing wind direction equipment
* are often spaced according to slope $8: Sanitation/ waste Compost toilet, septic tanks, constructed treatment wetlands
If structures are stabilized by means of water structures
vegetation, also select relevant vegetative
9 9 S9: Shelters for plants Greenhouses, stables, shelters for plant nurseries

measures!

and animals
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S10: Energy saving Wood-saving stoves, insulation of buildings, renewable energy
measures sources (solar, biogas, wind, hydropower)
S11: Others Compost production pits; reshaping of surface (slope reduction)
M1: Change of land use |[Area closure/ resting, protection, change from cropland to
type grazing land, from forest to agroforestry, afforestation
M2: Change of Change from grazing to cutting (for stall feeding), farm enterprise
management/ selection (degree of mechanization, inputs, commercialization),
intensity level vegetable production in greenhouses, irrigation; from mono-
cropping to rotational cropping; from continuous cropping to
managed fallow; from open access to controlled access (grazing
land, forests); from herding to fencing, adjusting stocking rates,
rotational grazing
Management measures M3: Layout according Exclusion of natural waterways and hazardous areas, separation
Error! Objects cannot be created from ‘;o natural and of grazl'ng l‘ypesf d/s/trlZut/'on of Wate; po(;nts, sag'llcksf livestock
editing field codes. un'.\an p.ens, ips (grazing land); increase of landscape diversity, forest
environment aisle
e involve a fundamental change in land
use M4: Major change in Land preparation, planting, cutting of vegetation
e usually involve no agronomic and timing of activities
structural measures - - - - - -
. . MS5: Control/ change of Reduction of invasive species, selective clearing, encouragement
e often result in improved vegetative . i ) : ] . ;
cover species composition | of desired/ introduction of new species, controlled burning (e.g.
e often reduce the intensity of use (ifannually orin a prescribed fires in forests/ on grazing land)/ residue burning
rotational sequence
asdone e.g.on
cropland 2 A1)
M6: Waste Includes both artificial and natural methods for waste
management management
(recycling, re-use
or reduce)
M7: Others

Other measures

comprises any measures which do not fit
into the above categories

Beekeeping, small stock farming (e.g. poultry, rabbits), fish ponds;
food storage and processing (including post-harvest loss
reduction)

Combinations

occur where different measures
complement each other and thus enhance
each other’s effectiveness

may comprise any two or more of the
above measures

Terrace (S1) + Grass strips and trees along riser (V2, V1) + Contour
tillage (A3)

Zero grazing/ stall feeding (M2) + Construction of stables and
fence (510) + Compost/ manure production pits (S12) +
Application of manure and compost on cropland (A2)
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2.2.4 The goals of the Technology with regard to land degradation:

Prevention: good land management practices that are already in place on land that may be prone to land
degradation. They maintain natural resources and their environmental and productive functions.

Reduction: interventions intended to reduce ongoing degradation and/ or halt further degradation. They start
improving natural resources and their functions. Impacts tend to be noticeable in the short to medium
term.

Rehabilitation/ restoration: required when the land is already degraded to such an extent that the original use is no
longer possible, and land has become practically unproductive. Here, longer-term and more costly
investments are needed to show any impact.

Adaptation: applied when rehabilitation/ restoration of the original state of the land is no longer possible or requires
resources beyond the means of land users. This means the state of land degradation is “accepted”, but
land management is adapted to suit land degradation (e.g. adapting to soil salinity by introducing salt-
tolerant plants).

2.2.5 Effectiveness of implemented SLM technologies

Effectiveness: how much it reduces the degree of degradation or how well it is preventing degradation

4: Very high: the measures not only control the land degradation problems appropriately, but even improve the
situation compared to the situation before degradation occurred.

3: High: the measures control the land degradation problems appropriately. The measures are able to stop further
deterioration, but improvements are slow.

2: Moderate: the measures are acceptable for the given situations. However, the measures only slow down the
degradation process, but are not sufficient.

1: Low: the measures need local adaptation and improvement in order to reduce land degradation to acceptable
limits.

2.2.6 Effectiveness trend

1 - no change in effectiveness
2 - increase in effectiveness: the measures have a growing positive impact on the reduction of degradation

3 - decrease in effectiveness: the measures have less and less effect in reducing degradation, e.g. due to lack of
maintenance
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2.2.7 Expertrecommendation
A - Adaptation:  to the problem: the degradation is either too serious to deal with and is accepted as a fact of life,
or it is not worthwhile the effort to invest in.

P —Prevention:  implies the use of conservation measures that maintain natural resources and their
environmental and productive function on land that may be prone to further degradation

M - Mitigation:  is intervention intended to reduce ongoing degradation.

R - Rehabilitation: is intervention when the land is already degraded to such an extent that the original use is only
possible with extreme efforts as land has become practically unproductive.

2.2.8 Example

Table 1: Land use system (Example)
Name: First name Last name Country: __South Africa
Mapping Unit Id (LUS + admin. unit): 113 Savanna + Ratlou municipality)

Land Use System (Step2)

a) LUS area |b)LUS mten-
trend sity trend

2 1 Increased grazing pressure due to growing numbers of lrvestock
4 4

¢) Remarks (e.g. reasons for trend)

Table 2: Land degradation (Example)

Name: X ¥ Country: __ South Africa
Mapping Unit Id (LUS + admin. unit): 113 Savanna + Ratlou municipality)

Land degradation (Step 3)
a) Tvpe (state) b) Extent | ¢) Degree | d) Rate | e) Direct causes |f) Indirect causes| g) Impact on h) Remarks
"""""""" L ecosystem ser-
iif vices

-Dr:gnm':m'm: 15 COnCen-

Ha Pe 15% 2 1 g1 el f4 pht P1-3, E2-2 trated in NUW communal
graging are of District
Bs 10% 2 -3 g1. g3 ey P1-2, §3-1 composition from large to
small stock,

E g3: change of fivestock,
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Table 3: Conservation (Example)

Name: Xy Country: __South Africa
Mapping Unit Id (LUS + admin. unit): 113 Savanna + Ratlou municipality)

Conservation (Step 4)

a) Name by ¢) Measure |d) e) % of |f)Degradat {g)Effec- (h) Eff.. |1) Impacton |j)Perio |K)Ref |1) Remarks
Group Pur- |area  |onad- tiveness |trend  |[ESS d to QT
pose dressed
Controlled grazing + |15 V2iM M |20% Wk Pc PR3 0 ®P1+3, E3+3 |1985 Major efforts
reseeding :2 E242, ET+1 were made tn the

fate 80'tes and

fave been mein-

i tatned
Dams (iwith '—lgngfor— WH |56 | M M 15% WeiCn (Hal2 1 P1+2, §2+1 |1980 |RSA05 (_}‘:'i.\;tpot-:nh'uf
estry) i | E1+2 | for up-scaling

Table 4: Expert recommendation (Example)

Name: XY Country: __ South Africa

Mapping Unit Id (LUS + admun. umt): 113 (Savanna = Ratlou municipality)

Expert recommendation (Step 5)

Expert Remarks and additional information

recommendation

® Maintain good soil cover conditions through agroforestry systems

M Reduce loss of water through runoff and evaporation by the soil surface through

mulching and minimum tillage.
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2.3 Local Assessment field data collection formats

2.3.1 Assessing SLM Technologies and Approaches

TABLE 8 Fleld form — WOCAT Inventory on SLM technologles
WOCAT Inventory on SLM Technologles (page A)

Date: Country/reglon: Contributor:
(Name, institutions, address, email)
ID* Name of Land | Position | Area Main types Conservation | Climate Tolerance / sensitivity of Slope
Technology | use of land measures technology to climatic
type degradation extremes
addressed tolerant | sensitive not
known

il
(5
i

See Notes below for details of information to provide in each column *Give consecutive numbers for ID.

ID  Short defnition/description of SLM Technology (contalning key characteristics of the technology)
=4
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TABLE 9 Fleld form — WOCAT Inventory on SLM approaches
WOCAT Inventory on SLM Approaches (page A)

Date: Country/region: Contributor:
(Name, insfitutions, address. email)
ID* Name of For which | Position | Area Type of Implementing | Objectives Land user involvement
Approach land use Approach bodies
type Initiation Implementation
phase
el
o )
- |

See Notes below for details of required information to provide in each column *Give consecutive numbess for ID

ID  Short defnitlon/description of SLM Approach (containing key characteristics of the approach)
Ry

For more detailed explanations and defrutions refer to the basic version of the questionnaire on SLM approaches

. A at net S/ case-s -ASSes: t- a S! ires h
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TABLE 9 Fleld form — WOCAT Inventory on SLM approaches (continued)
WOCAT Inventory on SLM Approaches (page B)

Date: Country/reglon: Contributor:
(Name, institutions, address, email)
ID* Technical External Motivation of land user Impact Photo Ranking
support material to implement SLM
support World Map Potential

=1

L

%3

See Notes below for details of requuired information to provide in each column *Give consecutive numbers for ID

ID Strengths of SLM Approach Weaknesses of SLM Approach
e

vl

=3

For more detailed explanations and defnitions refer to the basic version of the questionnaire on SLM approaches
attp:/ /wwwwocat net/en/method ! !

CASC- SO A5 SCoSINCI-QLOR / QUCSUOIIN AL a4
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2.3.2 Soil Assessment data collection format

FIELD SCORE CARD
Soil Condition Assessed using V5-Fast Methodolgy
PART A: SOIL VISUAL DESCRIPTORS

Date:

Land Use (Cuarrent and Past):

Site Location:

Recent Weather Conditions:

Soil Type:

Soil Structure:

Soil Texmure:

Soil Colour:

“Walk in” Observations (soil / crop residues):

Soil Profile sketch
Visual Indicator Visual Score (V5) Weighting V5-Fast
of Soil Quality {0 = Poor Condition sCore

1 = Moderate Condition
2 = Good Condition

Tillage pan x3
Aggregate Size Distribution x3
Soil Crusts * (negative) (positive = biological)
* Score for either “negative” 2 = no crust 0 = Poor %7
or “positive (biological)” crusts 1 =some cracking 1=Moderate
0 = continuous crust 2 =Good
Earthworms (or other more i3
pertinent soil fauna)
Roots x 3
Sum of visual V5-Fast scores
Soil Visual Assessment Sum of visual V5-Fast Scores
“Poar” <7
“Moderate” 7-14
"Good” 15-26
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FIELD SCORE CARD
Soil Condition Assessed using V5-Fast Methodolgy
PART B: FIELD SOIL MEASUREMENTS

Field Measurement Actual Visual Score (VS)* Weighting V5-Fast
Value 0 = Poor Condition score
1 = Moderate Condition
2 = Good Condition

Slaking and Dispersion {scores: 0-4) x1.5
Soil pH Mot scored Not scared
Water Infiltration (negative = (positive =
“negative” = sands sands) all other soils)
“pasitive” = other soils 0 = fast 0 =slow i3

1 = medium 1 = medium

2 =slow 2 =fast

Organic C - labile fraction x2
Soil salinity (EC) x3

Sum of soil measurement V5-Fast scores

* These scores not applicable to Slake/Dispersion test, where scores range from 0 to 4 (hence ¥ weighting value)

Soil Measurement Assessment Sum of V5-Fast Scores

“Poor” <7
“Moderate” 7-14
"Good” 15 - 22

Total V5-Fast score (Part A + Part B) scores

“Poor” < 14
"Moderate” 14 - 28
“Good"” 30 -48

Other Notes, e.g. Site Photo; Soil Photo or Skerches of soil, pit location...
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2.3.3 Vegetation Assessment data collection format

TABLE @ Field form for vegetation assessment (degradation/ SLM) in forest/woodland
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2.3.4 Water Resource Assessment data collection format

Water resource assessment

Besides review of the secondary information, water resource assessment is conducted in field through key
information interview and field measurements of biophysical indicators if no up-to-date secondary information

are available.

I. Hydrological regime and Water supply (please tick)

Increase Decrease No change

Hydrological regime and sediment-related processes

Surface runoff

Peak flow/floods

Base flow/ dry season flow

Ground water recharge

Soil moisture recharge

Erosion and sediment load

Water Quality and their causes

Pathogens

Nutrients and Organic matter

Pesticides and other persistent organic pollutants

Salinity

Drought / flood risk and incidence

Do serious droughts / floods occur in the area? /_/Yes /_/No

If yes, how frequent are the drought / flood events? ...........c.c..........

Have they become more or less common in the last 10 years? /_ /Yes /_/No

Why do local people think this is happening (i.e. such as bare, compacted or crusted soils increasing runoff and
hindering infiltration, the use of less drought resilient crop species, the deviation of streams)?
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Distance and access to water
What is the approximate distance (km) and time (min) taken to reach water for:

i) domestic consumption in the dry and wet seasons ................
ii) livestock watering in the dry and wet seasons? ...........ccueu...
iii) Any changes in the [ast 10 years? .......ccevvveieveresvesceceiereneenenn

How far (km) are the main grazing areas from nearest potable water source in:

[) the dry season ......... ii) the wet season? ............ iii) Has this changed over the last 10 years?..........
Il. Water resources management and changes in demand
Demand on water

What changes have there been in demand on water and water withdrawals in the last decade for the different
water uses (e.g. number of dried-up wells / boreholes)?

Water resources management
Have there been changes in the last 10 years in water conservation, water harvesting activities and irrigation:

a- Soil and water conservation: What techniques are used to optimise moisture and water capture,
retention, infiltration and groundwater recharge? Have they been effective?
Soil and water conservation Effectiveness | Impacts (e.g. increase in Proportion of people

measures (Yes/No) productivity, income, health, | applying these
reduced risk of crop failure) measures (%)

Bench terraces (level, forward or
backward sloping)

Contour bunds / banks (level,
graded, semi-circular, v-shaped,
trapezoidal etc.)

Graded ditches, waterways and cut-
off drains;

Level ditches / pits (infiltration,
retention, sediment and sand traps)
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Soil cover and mulching.

Others.... e,

b- What are the water harvesting techniques at present
- Dams, tanks, Reservoirs
- Roof catchment and cisterns

c- What are the types of irrigation systems operational? What is the proportion of each type?

Type Proportion | Water Meeting Minimizing Minimizing | Minimizing
of each | capture plant water | drainage and | runoff evaporation from
type (%) retention requirement | leaching standing water

Effectiveness in ensuring water use efficiency (high, moderate, or low)

Flood/surfaces

Sprinkler

Drip

Pressure hose

Others

d- What are the constraints to effective water use? Please tick

/__/Salinity /__/Shortage/access /__/Conflict /_/Cost /_/

e- What are the arrangements for water allocation / water rights and water conflict resolution / byelaws on
water resources use and their application? Have there been significant changes in the last 10 years and
why?

lll. Offsite impacts on water resources (tick)
__increasing pressure / demand on the water sources, removal of natural vegetation
___drainage or permanent alteration of the water levels and flows

___inflow of nutrients in run-off from fertilized farmland
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___inflow of non-selective pesticides or herbicides in run-off from adjacent or upstream farm land
___changes in the water regime leading to increased floods, or reduced low

___human activity (e.g. damming, irrigation or recreation and pollution in or close to the water body)

Does local land use and management (vegetation, soil and water) in the study area affect water resources in off-
site/ neighbouring areas (Select impacts from Table 36 P. 143 of Part 2 LADA manual)

Does land use and management outside the study area affect the water resources in the study area? (Select
impacts from Table 36 P. 143 of Part 2 LADA manual)

What are the human and natural causes of off-site impacts? (Identify the relevant causes from Table 37 P 144 of
Part 2 LADA manual and rank them in order of importance starting with the most important)

Note: Guidelines of Biophysical assessment of specific water resources, such as rivers, lakes, wetlands, irrigated lands and
livestock watering points are given through p144-152 of Part 2 LADA manual. No questionnaires is included for their

assessment here.
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2.3.5 Livelihood Assessment data collection format

Household Livelihood assessment

1. Natural capital

1.1 Calendar of farming / herding activities by seasons in relation to rainfall
Activity Months (or by seasons in local terms)

Jan Feb Mar Apr May Jun  Jul Aug Sep ©Ocd Nov Dec

Rainfalls
H-High
L-Low
M-None

Activity codes: Cropping: 1- Land preparation, 2- Planting, 3- Growing, 4- Harvesting 5-Herding,
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1.2 Type of water source available, uses, constraints and changes in the last 10 years

Water Use/available Used for Need access  Constraints Changes
Sources during which  D- Drinking, rights or P-Price
months? |- Irrigation, payment D- Distance
L- Livestock (YesiNo) 5- Safety
O- Quantity
Borehole
Well
Dam /
Reservoir
Rivers
Pipe
Other:

1.3 Household land resources, terms of utilisation, and changes in the last 10 years

Household land Area of land (ha) Terms of Changes
use types utilisation
O- Ownership
R- Rental
5- Share
C- Communal
A- Allocation
Cropping 1:
Cropping 2:
Cropping 3:
Pastures

Matural grazing lands

Forest / Woodlands

Who is responsible for forest management (natural and planted trees)?

Narural:

Planted:
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1.4 Household uses of each crop types

Crop types Crop uses
Market Consumption Fodder Other
Hay
Vegetables
Fruits
Other

1.5 Livestock number by species, details and/or changes in the last 10 years
Animal species Approximate numbers Details/Changes
Cattle

Goats

Sheep

Camel

Other:
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1.6 Vegetation resource(s) used by the household for different activities
Activities Resources used

Land Water Trees/Forest Matural
Vegetation

Grow crop

Fetch water/ water
animals

Wild food

Fuel wood

Feed livestock

Other:

1.7 Main constraints, problems, changes in vegetation resources in the last 10 years

Constraints Resources Changes
Land Water Trees/Forest Natural
Vegetation
Access
Use
Quality
Other:

1.8 General changes in activities and practices: Has the household made changes in his/her
cultivation practices / rangeland management over the last 10 years?
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2. Land degradation

2.1 Quality assessment of the conditions of different land resources and changes

Cropping lands  Grazing lands Forested lands Water
resources

Quality ‘ ‘ ‘ ‘

Changes/Trends

2.2,2.3 & 2.4 Types of land degradation, causes, impacts and changes

Land degradation Causes (direct Root causes Impacts () Changes in last
types/problems pressures) (driving forces) 10 years (trend)

Examples of land degradation: soil loss by runaffs or wind, gully, loss of soil fereilivy, reduced biomass in
the grazging lands, reduced quality of the grazing, loss of palarable species, erc

Example of impacts: reduction of income, diminution of food production, fewer products to sell, reduction

of construction materials, move time spent on farming/gvazing/fetching water, need more inputs/fertilisers,
oL FEEYATION, €iC
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2.5 Measures / interventions currently used to control land degradation / promote
sustainable land management and specific conservation / degradation control measures

SLM / What for When By whom Obstacles
conservation to scale up

Potential conservation / SLM measures / interventions that are known but not currently
implemented

Potential conservation/SLM measures Obstacles to implement

Page 80 of 101



Heathy Landscape — Baseline Assessment LADA WOCAT Land Degradation Assessment

3. Financial capital and production

3.1, 3.2 & 3.3 Sources and importance of each household income, their use and changes in the
last 10 years

Income sources Order of Use for? Changes
priority
Crop production

Livestock production

Remittances

Fishing

Forest products

Off farm employment

Business

Processing Food (e.g. honey,
cheese, etc.)

Other:

3.4 & 3.5 Changes in yield, inputs and practices in the last 10 years
Crop production Changes (trend)
Yield

Fertilizers / Inputs

Practices / Machinery

Record yields and fertilizer uses per year if available/known by household.
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3.6 Forms of aid received to support agricultural activities
Forms of aid Why When By whom Changes
Subsidies

Extension services

Payments

Food aids

Micro-credit
Project / program

Cooperative bank loan

Borrowing money
from relatives

4. Vulnerability context

4.1 Crises faced by the household in the last 10 years, and impacts / effects on natural
resources and land management

Crises When Impacts on natural resources/Land management

Drought

Food insecurity

Crop failure

Livestock losses

Matural disaster

Health problem

War/conflict

Migration

Indebtedness

Other:
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4.2 Periods of each year with shortage or limited / difficult access to natural resources
Shortage / Limited access Month(s)
Food
Grazing
Fodder
Water
Other:

4.3 Main changes in the landscape and living conditions in the last 10 years (trends)

Changes in landscape
1

2
3

Changes in livelihoods:

1.

e

4.4 Main problems in the area

WP =
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5. Physical capital

5.1 Changes in services / infrastructures access in the last 10 years

Services / Access Distance Changes
Infrastructure G- Good (or time)

M- Medium

P- Poor
Market

Medical centre
School

Farming cooperative

Extension { research

Water points
Main town / city
Other:

5.2 Services / infrastructures not accessible or missing and explain why

Services / Not accessible Missing Why
Infrastructure

Market
Medical centre
School

Farming cooperative

Extension { research

Water points
Main town / city
Other:

5.3 Vehides and farming equipment used by the household and changes in 10 years

Household’s goods Term of access Changes
(O-own; R rent; S share)

Car

Motorcycle

Bicycle

Farm tools

Tractor

Donkey / bull / horse
Other:
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b. Policies, institutions and processes

6.1 Decision makers who control access and use of communal resources and changes in the
last 10 years

Communal resources Decision-makers Changes

Water

Grazing lands

Trees/Forestsiwoodlands

Other:

6.2 Formal and informal laws and rules affecting land/resources management and changes in
the last 10 years

Laws, rules, F- Formal Effects on natural resources Changes
regulations I-Infermal  and land management
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7. Social capital

7.1, 7.2 & 7.3 Household’s membership of associations and benefits

Assaciations Since Direct benefits’ Access to new
when information®

Local group

Producer associations

Womens' groups

NGO

Socialfreligious groups

Water committee/ users
association

Other:

Codes for Benefits: B- Borrowing money; T- Technical support; S- Share equipment; M- Micro-
credit; F- Food processing facilities; T- Transport to marker; A- Access to natural resources; C-
Community integration; O- Other

Codes for Access to new information: S- Seeds; C- Conservation agriculture; L- Land degradation
control measures, R- Rangelands management M- Marketing; O- Other (specity)
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8. Human capital and household composition

8.1 Educational level and training of family members
Family Educational level Training on conservation / SLM
Head
Maother
Children

8.2 Composition of family members
Family Number

Total members

Active workers
Children
Migrants

8.3 Age range of household head
Age of household head
<20
20-30
30-40
40-50
50-60
=60

Page 87 of 101



Heathy Landscape — Baseline Assessment LADA WOCAT Land Degradation Assessment

2.3.6 Format for Key Informant and land users

Key informant and land user interview

Field form — Sustainable Land Management (SLM) practices

Land SLM practice Conservation Benefits of Utilization by Constraints to
degradation effectiveness SLM practice land users in adoption*
problem (+, neutral, -) the area

* Examples of Constraints: No perception of land degradation

No incentives to adopt SLM practices (e.g. insecurity of tenure, seasonal migration, etc)
No capability to remedy (e.g. land shortage, labour unavailability, lack of capital)
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Field form — Plant indicator species

Common name Scientific name What does it Specific qualities, | Causes/pressures
indicate? characteristics

Field form - Yield trend analysis

Time (year) Yield Events
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Summary table of costs and benefits of management practices

Year Costs (and resources required) Benefits
Labor Tools | Lossincrop area | Increase in crop Savings on Pole production
yield fertilizer
Min (a) | Max (b) | Actual | Min (d) | Max (e) | Min (f) | Max Min (h) | Max (i) | Min (j) | Max (k)
(c) (9)
1
2
3
Calculating net cash flow
Year Total costs Total benefits Net cash flow
Min Max Min Max Min (t—s) Max (u—r)
(a+c+d=r) (b+c+e=s) (f+h+j=t) (g+i+k=u)
1
2
3
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Year Lower discount rate Upper discount rate
Discount Minimum Maximum Discount Minimum Maximum
factor discounted net

cash flow discounted factor discounted discounted
net cash net cash net cash
flow flow flow

1

2

3

NPV total
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2.3.7 Form for community focus discussions

Field form for the community focus group discussion

[ This form refers to the questionnaire check list (Tool 1.1). The questions have to be reviewed by the

team prior to the focus group discussion, in order to adapt the questionnaire to the local context and
terminology. |

Study areaorcommunity name: Nameofrecord keeper:
Date of discussion:

1. Population size and number of households:

2. History, migration and pattern of settlement:

3. Land unirs, land use types and water sources in the study area as differentiated by community
members

Land Units Land use types (includes Water Sources
(biophysical) management practices) (natural and manmade)

4 & 5. Main livelihood / productive activities during rainy and dry seasons, also associated
resource uses and products generated.
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Season Resources used
R- Rainy G- Grazing lands
D- Dry M- Medicinal plants
B- Both W- Wild food
W- Water sources
F- Forestftree
O- Other

Products
F- Food
W- Wood
E- Energy
G- other products
- Income

6. Important types of land degradation in the study area, their causes, the impacts, and changes

(trends) over the last 10 years.

Land degradation

Types

Erosion by water (splash, rill,
gully - specify which)
Erosion by wind (dust
storms, sand blow, sediment
deposits, dunes, etc)

Soil physical degradation

(compaction, surface sealing,
crusting, pulverisation, etc.)

Soil biological degradation
{loss or soil organic matter
or soil life, declining fertility
Soil chemical degradation
(nutrient mining, salinity,
acidity pollution, etc)

Causes

Impacts

Changes (trend)

Bullet points 7 to 10 below are used to record, as appropriate, relevant details on soil, vegetation,
water and / or socio-economic aspects of land degradation:
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7. Indicators and causes of soil degradation — including erosion and deterioration of soil
properties, as perceived by the community

Locally perceived 5Soil Indicators Causes of Soil degradation

8. Indicators and causes of degradation of natural vegetation and biodiversity, as perceived by the
community in crop land, in grazing land and in wood/forest land (specity).

Vegetation Indicators Changes/Trends Causes
(Yes/Mo; L, M, H)

Deforestation

Compaosition of vegetation
(structure and species diversity)

Health and quality of grazing lands
Health and quality of forests

Abundance of useful species
(edible, palatable, medicinal, used
for energy, building or crafts, etc.)

Presence of invasive, harmful or
less useful species (toxic, pests, less
palatable species)

Bush encroachment

Evidence of frequent or severe
burning

Extent and vegetation of wetlands

Diversity of habitats in the area

Other (specify)...
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9. Livestock management measures and their problems in terms of land degradation or benefits
in terms of sustainable land management

Livestock management Presence  When and What What

measure High, Why? problems are the
Moderate, (reasons) do they benefits?
Few, None cause?

Range enclosures

Rotational grazing

Ranching

Stall fed (zero grazed) animals

Seasonal livestock movements
(agro-pastoralism)

Permanent livestock movements
(nomadic pastoralism)

Cattle grazing corridors

Use of bye laws, other measures,
to control livestock numbers,
burning, etc.

Other
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10. Forest management measures

Forest management measure Presence  When and What What
High, Why? problems are the
Moderate, (reasons) do they benefits?
Few, None cause?
Clear logging

Selective felling

Coppicing or pollarding

Livestock grazing in forest

Fire control (fire breaks etc)

Use of bye laws, other measures,
to control forest use and
exploitation of products and
wildlife

Other

11. Changes and causes of water quantity and quality

Water Changes (trends) Causes

Quantity

Rainfall

Drought

Flood

Demand -surface water
Demand - groundwater
{wells, boreholes)

¢ lrrigation areafuse

s Other uses

Quality

s Drinking water
¢ lrrigation

s Other uses
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Who practices irrigation in the community? Have the area / crops / seasons changed?

Are community members paying for:
-drinkingwarer?

-warteringanimals?

- irrigation?

What are the implications?
Bullet points 12 to 13 below are used to record livelihoods problems and coping mechanisms

12. Main livelihoods problems relating to land use / management and degradarion:
1.
2.
3.
Specific issues relating to:
e  Occurrenceofconflict(s)
FoodInsecurity

Poverty
Drought/Flood

Access.rights/tenure

13. Main coping mechanisms and strategies:

1.
2.
3.

14. Sustainable land management practices for land degradarion control or land restorarion

SLM practices Reasons for When, and by Results
implementation whom
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15. Importance of organizations influencing sustainability of land management at local level:

Organizations (specify) Influence on sustainability of land management (LD / SLM)

Importance Influence Remarks
H- High, +0or -
M-Medium, L-Low

Informal group

Cooperative of land users

NGO localfinternational

Private sector

Local leader

Government authorities

Research agencies

Other

16. Main informal and formal systems of tenure and rights to access land resources in the community

Land tenure system Details Influence on SLM

Ownership
Allocation
Share

Rent
Communal

Access rights system Details Influence on SLM

Cropping lands
Grazing lands
Forest Lands
Trees

Water
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17. Effects of laws, rules and regularions concerning land resources on land degradation and / or
conservation / SLM

Laws, rules and regulations Effects on land degradation / SLM

18. Major social divisions affecting community members’ access and management of narural
resources

(e.g. poverty / wealth status, religious or caste groupings, pastoralists or sertled farmers, irrigators
or rain-fed farmers)

Social divisions Effects on access and management

of natural resources

19. Record any other relevant information arising during the discussion:
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2.4  Other training data sets prepared
Following software and training data sets for LADA-WOCAT Assessment have been prepared

1. GIS compatible land-use-system (LUS) maps (1:10000 scale) developed for two pilot sides.
2. Microsoft Access data sets for each GN division were developed
3. GIS database for LUS based assessment and planning has been prepared

4. GIS mapping for two pilot site has been completed for LUS change trends, LUS change severity, Land
degradation types, extents of degradation, severity of degradation, hotspot mapping.
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Executive Summary

Village Tank Cascade Systems (VTCS) in Sri Lanka are sustainable water management model which
harmonizing ecosystem components to supports diverse life forms in regions that comprises with one
season excess rain and rain deficit second rainy season. VTCS, vital for rural livelihoods, faces threats
necessitating restoration. Recognizing its uniqueness and importance, Healthy Landscape Project (Managing
Agricultural Landscapes in Socio-ecologically Sensitive Areas to Promote Food Security, Well-being and
Ecosystem Health Project; HLP) which was operational as GEF funded project has identified preparation of
guidelines on enhancing ecosystem and Eco health considerations in cascade tank restoration with
stakeholder awareness enhancing on "Restoration Guidelines" in Key Indicative Activity for mainstreaming
Land-use-system based approach to cascade restoration planning.

GIS linked Land-Use-System (LUS) based assessment approach is a scientifically-based approach to assessing
and mapping land degradation at different spatial scales - small to large - and at various levels - local to
national and integrated with widely applicable methods and tools suitable for wide range of ecosystems.
This methodological approach follows the DPSIR framework (seven stepped) approach for the application of
more flexible methodological framework which consisted with LUS based questionnaire manual (QM)
approach for national level assessment & hotspot mapping and detailed local level assessment approach for
more informed decision making on sustainable land management (SLM) approaches & technologies
providing base for “upscaling” or “downscaling” to any sub-national or national levels. This approach allows
integration of all disciplines and all stakeholders; can be adjusted with wide range of spatial variability, scale
and diversity; flexible to integrate or drop out any considerations based on requirements and resources
availability; globally well tested; and therefore, can mainstreamed confidently for cascade restoration
planning in Sri Lanka expecting favourable shift in national SLM ideological paradigm. Main aim of this
assignment was to develop and mainstream cascade restoration guidelines for evaluating and mapping
hotspot & bright spot through LUS based QM approach with guided expert brainstorming sessions and
participatory field investigations.

This guide aims at providing concise guidelines for applying LUS based GIS linked QM approach with
descriptive details for each methodical step to guide cascade restoration planning with worked examples
pertaining to well representative cascade system in North-Central Province in Sri Lanka.



Background

The Dry Zone of Sri Lanka important as it consisted with variety of irrigated production systems, natural
ecosystems and famous for commercialized paddy farming systems. farming intensification, improved crop
and animal breeds, and agronomic practices. However, this process has incurred significant health and
environmental costs. Recent unplanned efforts to enhance agriculture in VTCS have led to degradation,
deforestation, loss of biodiversity, and deterioration of village tanks, potential health risks with overuse of
agro-chemicals. Land use changes and intensified agriculture are major biodiversity loss drivers in cascade
landscapes. Simplification and homogenization impact human health by altering natural habitat services
crucial for agriculture, reducing wild species habitat, enhancing disease interactions, accelerating medicinal
plant loss, and degrading cultural ecosystem services and mental wellbeing. Agricultural expansion into wild
habitats escalates human-wildlife conflicts, worsened by invasive species' effects on biodiversity,
ecosystems, agricultural production, and human health. Many health impacts of unsustainable land
management practices in cascade landscapes remain undocumented and unquantified.

Numerous drivers and threats challenge the restoration, sustainability, and conservation of cascade
landscapes in Sri Lanka's dynamic socio-political and economic context. For instance, the water holding
capacity of VTCS has diminished over time, impacting irrigation availability and farm productivity. Climate
change exacerbates these issues, altering rainfall patterns and cropping cycles. Challenges include reservoir
sedimentation, declining farm viability, agricultural expansion, water pollution, invasive species, health
concerns, migration, lack of landscape appreciation, pesticide reliance, fertilizer dependency, soil
degradation, and human-wildlife conflicts.

A major challenge in VTCS is the absence of effective institutional mechanisms for cohesive landscape
management, exacerbated by natural boundaries crossing administrative lines. Efforts to integrate
environment, agriculture, and health in policy-making are hindered by limited awareness of ecosystem and
health linkages. Currently, there is a lack of education and awareness regarding holistic cascade
management, with insufficient institutional frameworks for participatory planning. As a result, there are few
holistic management plans based on comprehensive cascade ecology understanding, and no supportive
models or guidelines for sustainable land management approaches in village tanks.

Most interventions targeting VTCS development, often overlook ecological aspects, focusing on conventional
technical approaches instead. This neglect leads to adverse outcomes such as flooding, water scarcity, and
salinity. Limited awareness among farmers and communities exacerbates the issue. A key challenge is the
lack of understanding of cascade ecology and its links to human health across society. Poor coordination and
policy coherence hinder project success, as stakeholders work in isolation. Nationally, there's inadequate
capacity building and research partnerships to manage cascade landscapes effectively for multiple benefits,
including human health.

Agriculture and sustainable land management rely on healthy ecosystems and biodiversity, impacting human
health positively or negatively. In Sri Lanka, poor agricultural practices harm biodiversity reducing capacity of
providing ecosystem services, affecting human health. Mis-use of agro-chemicals may lead to health issues.
Unplanned land use, degradation, pollution, invasive species, climate events, and fragmentation further
diminish ecosystem services, worsening ecosystem health status.
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The Healthy Landscapes project is aiming to establish a platform for integrated and holistic sustainable land
management in VTCS landscapes based on cascade ecology principles and ecosystem services flow, including
human health outcomes. It adopts a holistic approach to VTCS landscape rehabilitation, creating multi-
sectoral platforms for sustainable management plans and guidelines. It introduces innovative SLM and
agroecology approaches, with a focus on soil health and optimized water use. The project also develops and
implements sustainable restoration models with stakeholder and local community involvement.

The project aims to scale up holistic cascade restoration guidelines following evaluation at project test sites
to neighbouring cascade landscapes in the Dry Zone and beyond. It leverages national interest through its
approaches, practices, and lessons learned.

In line with above, this assignment provides sequential guidelines for evaluation of land-use system based /
tank component base status assessment targeting comprehensive multidisciplinary multi-stakeholder
integration holistic approaches and enhance awareness on related stakeholders on application of guidelines
for systematic restoration planning and implementation for cascade integrated landscape restoration.
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1 INTRODUCTION

The historically unique Village Tank Cascade Systems (VTCS) of Sri Lanka have been sustainably functioning
for generations, providing diverse ecosystem goods and services, from supporting food sources to creating
scenic landscapes. Despite their significance, these systems now face imminent threats such as improper
land use changes, encroachment on tank-associated components, forest clearance in catchment areas,
unplanned urbanization, resource overuse, and residential area expansion. To address these challenges, the
Healthy Landscape Project has been initiated, focusing on two pilot sites in Sri Lanka. Ecological
restoration, aligned with VTCS, is pivotal in this project, aiming to restore ecosystem integrity and uphold
personal, cultural, socio-economic, and ecological values. The VTCS landscape comprises various tank-
associated components that maintain linkages between tanks from upstream to downstream, enabling
efficient water use and sustaining the entire landscape. Thus, integrating VTCS aspects into ecological
restoration principles is crucial (Gann, et al, 2019). Ecological restoration is part of broader ecosystem
management practices aimed at conserving and sustainably utilizing native ecosystems. International
principles and standards for ecological restoration suggest eight underlying principles (Figure 1):

Principle 1. Ecological Restoration Engages Stakeholders: all details will be collected from different
stakeholders at many levels of the assessment formal schedules as attached in section 4.3.6
Format for Key Informant and land users, 4.3.7 Form for community focus discussions

Principle 2. Ecological Restoration Draws on Many Types of Knowledge: The information on status of each
land use system will be collected through questionnaire manual as illustrated in the section
4.2. Land Degradation Assessment — QM Questionnaire by guided brainstorming workshops.

Principle 3. Ecological Restoration Practice is Informed by Native Reference Ecosystems, while Considering
Environmental Change: Land use change trends land degradation types and extent, best
practices already operational will be evaluated during sub-national or landscape level
assessment (in section 2.3) as well as local level transect assessment (in Section 2.4)

Principle 4. Ecological Restoration Supports Ecosystem Recovery Processes (experts and local
communities’ collaboration will support to achieve principle 4 — 8 when implementing
whole process)

Principle 5. Ecosystem Recovery is Assessed against Clear Goals and Objectives, Using Measurable
Indicators

Principle 6. Ecological Restoration Seeks the Highest Level of Recovery Attainable
Principle 7. Ecological Restoration Gains Cumulative Value when Applied at Large Scales

Principle 8. Ecological Restoration is Part of a Continuum of Restorative Activities
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Figure 1: Eight principles for ecological restoration (sources: Gann et. al., 1999%).

Stakeholder engagement is vital in restoration, ensuring ecological integrity and meeting personal, cultural,
and economic values. This approach fosters social-ecological resilience, benefiting both individuals and
communities. Recognizing stakeholders' roles is key, contributing to improved ecosystem health, nature-
based cultures, and local employment opportunities, creating positive ecological and economic impacts.

Any type of external and internal engagement is highly linked to the economic purpose of land or land-use
of each unit and its associated ecosystem services. Subdivision of land-use segments based on different
criteria allows for the categorization of land-use systems (LUS). Within a LUS, both external and internal
interactions are inherent, providing opportunities for separate assessment.

Land-use-system based assessment approach is a scientifically-based approach to assessing and mapping
land degradation at different spatial scales - small to large - and at various levels - local to national. It was
initiated in drylands, but the methods and tools have been developed so as to be widely applicable in other
ecosystems and diverse contexts with minimal required adaptation. The National & Local assessment
approach can effectively be applied for cascade landscapes in Sri Lanka.

Assessment methodological approach follows the DPSIR framework as detailed in the figure 2 and seven
stepped approach for the application of more flexible methodological framework (figure 3). Approach has
been successfully tested in several countries and has well established information sharing platform.
Approach consisted with Land Use System based questionnaire manual approach for national level
assessment & hotspot mapping and detailed local level assessment approach for more informed decision
making on sustainable land management (SLM) approaches & technologies providing base for “upscaling”

or “downscaling” to any sub-national or national levels. This approach allows integration of all disciplines
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and all stakeholders; can be adjusted with wide range of spatial variability, scale and diversity; flexible to
integrate or drop out any considerations based on national requirements; globally well tested; and
therefore, can mainstreamed confidently for Sri Lanka expecting favourable shift in national SLM
ideological paradigm.

LUS based approach as cascade restoration guide will effectively allow maintaining ecosystem services with
wider collaborative participation of all stakeholder institutions and local community linked with Village
Tank Cascade Systems (VTCS) Sri Lanka.

This approach has been developed and piloted in many other countries dryland situations as it is originally
designed land degradation assessments in drylands. But the approach has been used for other countries,
since it can conveniently be customized and adapted for other ecological situations.
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Figure 2:The Driving Forces-Pressures-State-Impact-Response (DPSIR) Paradigm
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2 METHODOLOGICAL APPROACH

Land degradation and sustainability of landscapes highly linked with the land utilization patters and management
conditions of different land use systems (LUS). Therefore, many suggest LUS based assessment as a tool for
systematic land restoration planning.  For successful implementation of DPSIR framework, there are several
considerations on resource integration, activity sequencing and initial team motivation need to be fulfilled. Initial
base GIS data preparation, land-use map generation, land-use-system map generation and linked Questionnaire
Manual (QM) data transferring bridge were developed. Systematic training is needed for assessment team on basic
concepts and step by step methodological sequencing of activities with intermediate results. Stakeholder knowledge
on sub-national or landscape level assessment and detailed local level assessment and planning need to be done
systematically in a sequential manner. Sequential approach is given as a guiding flow diagram | figure 4.

Project starts

Unit 1
Preparation and planning

Validate LUS

Unit 4

Prepare and distribute the national assessment report, with clear
recommendations and maps

Figure 4: Guiding flow diagram of the landscape restoration planning process

The methodological approaches are discussed in each sub-chapters and sections using data pertaining to pilot
project sites (Nachchaduwa and Horiwila cascade complexes).
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2.1 Study area

Project site at Nachchaduwa consisted with adjoining three cascade systems (Mahakanumulla, Thirappane and
Ulagalle) drained to the Nachchaduwa reservoir via southern bank covering 12,000ha in 4 divisional secretariat
divisions (lpalogama, Thirappane, Ipalogama and Kekirawa) and consisted with 67 different types of tanks. Project
site at Horiwila consisted with 2 cascade systems (Palugaswewa and Bellankadawala) drain to Horiwila reservoir and
covers 7016 ha in Palugaswewa and Dambulla DS divisions with two cascade systems 42 different types of tanks
(figure 5). Preliminary field investigations showed that the two landscapes consisted with many conditions and
features allowing generalize the rehabilitation approach for the other cascade areas of almost entire Sri Lanka. The
selected sites consisted with rural as well as semi-urban sectors, almost all categories of land uses, vegetation types,
land cover types, many types of agriculture lands (plantation crops, seasonal crops, paddy etc.) and topographical
variability (terrain features, slope types, land forms, etc.)
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Figure 5: Topographic map (A) and bird-eye view (A1) of Nachchaduwa selected VTCS, and Topographic map (B) and bird-eye view (B1) of
Horiwila selected VTCS (visual effects were used to enhance visibility of water bodies and paddy tracks)



2.2 Sequential Cascade restoration guidelines

Several sub-steps for restoring planning and main steps in restoration approach are as
follows:

1. Initial planning and expert group and institutional engagement settings

2. landscape (Sub-National) level Land Degradation (LD) and Sustainable Land
Management (SLM) assessment

2.1. Develop Land Use System (LUS) maps in targeted landscapes

2.2. Questionnaire Manual (QM) based data collection for each LUS for spatial
assessment

2.3. Degradation hotspot and sustainable bright spot mapping at landscape level for
vulnerable ranking and prioritization intervention needs

3. Local level detailed assessment in hotspots and more vulnerable ecosystem sections
Generated detailed guiding information for restoration planning

2.2.1 Initial planning and expert group and institutional engagement settings

The preparatory and planning step will vary between locations depending on the availability
of, for example, resources, capacities and infrastructure. For successful implementation of
assessment framework, there are several considerations on resource integration, activity
sequencing and initial team motivation need to be fulfilled. Assessment team should be
consisted with multidisciplinary experts including GIS experts. Initial base GIS data need to
be ready in advance. Systematic training is needed for team on restoration concepts and
step by step methodological sequence of activities with intermediate results and final
results. It may include some or all of the following activities:

e necessary authorizations need to be obtained for the sub national LD and SLM
assessment.

e Stakeholder analysis need to be conducted to determine who should be involved in
the assessment.

e Develop a detailed project plan with stakeholders and key policymakers, including
activities, timeline, budget and responsibilities, based on specific country needs.

e Secure project budget for implementation, and creating agreements and contracts
with stakeholders, contractors and partners involved in project implementation.

e Obtain the services of experienced and capable geographic information system (GIS)
specialists, purchasing (or obtaining open-source) GIS software, and setting up GIS
infrastructure such as computers, printers and internet access.
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e Discuss data availability and the interinstitutional agreements needed to ensure data
sharing.

e Hire personnel such as facilitators, GIS experts and other support staff, as required.

e Establish a national project office for coordinating project implementation and
appoint a national project coordinator who, as head of the national project office,
will have overall responsibility for the effective and efficient implementation of the
project.

e Designed and establish a work plan for project implementation.

e Develop a communication strategy to ensure regular feedback and awareness of
project activities and achievements among key stakeholders and the wider public.

2.3 Landscape (Sub-National) level Land Degradation (LD) and Sustainable Land
Management (SLM) assessment

This approach mainly deals with landscape level LD and SLM assessment and hotspot mapping
following a sequential activity schedule. Assessment considers land use systems. Land includes
vegetation, physiography, hydrology, climate and infrastructure. Land-use implies economic purpose
land allocation and indicates socio-economic, biological and technical aspects. Land Use Systems
(LUS) denote sub divisions of land use based on management, locality, topography, climate, or any
remarkable attribute that can be used to further divide into different mapping units. This approach
considers LUS is as spatial unit for degradation assessment in sub-national level. Landscape level
assessment can be done following sequential steps.

1. Land Use System (LUS) mapping & unique ID system for LUS units
2. LD and SLM assessment using the Questionnaire Manuels (QM)

3. Mapping questionnaire results and report development.

2.3.1 Land Use (LU) Mapping

Land includes vegetation, physiography, hydrology, climate and infrastructure. Land-use implies
economic purpose land allocation and indicates socio-economic, biological and technical aspects
which include VTCS components. Land Use Systems (LUS) denote sub divisions of land use based on
management, locality, topography, climate, or any remarkable attribute that can be used to further
divide into different mapping units. This approach considers LUS is as spatial unit for LD and SLM
assessment in sub-national or landscape level. Landcover/ land use maps developed for pilot sites
are given in figure 6 & 7. Land use maps for this assignment were developed using the LU map (Land
Use Policy Planning Department, 2020) as base map. Fine verifications and boundary adjustments
were done to update present conditions by overlaying the LU map on Google Earth global viewer
and field investigations using smartphone-based location tracking approach (Kadupitiya, 2020). All
the building locations were mapped by using point creation in GIS using google earth viewer as the

base map to facilitate settlement area or home garden differentiation during LU map generation.
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Figure 6: land use of Horiwila Village Tank Cascade Complex (developed by HK Kadupitiya)
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2.3.2 Land-use system (LUS) map and mapping unit unique ID assignment

Assessment base map, or “land-use systems” (LUS) maps were developed to guide the assessment
process. LUS map is an essential part of assessment and provides unique mapping units for
assessment of Land Degradation (LD) and Sustainable Land Management (SLM) variables. This step
involves various entities including data collection and analysis in a GIS environment, and an iterative
field-level validation. The LUS map, with its well-defined ID system linked with mapping units, was
used as a basis for conducting LUS based LD assessment and status of Sustainable Land Management
(SLM) tracking in step 2. The data used for developing LUS map were: land use map, cascade
boundary map and administration division map. Any other variables such as climatic zones, irrigate
area and slope classes can also be used for further sub divisions depending on the requirement,
extend and data & resource availability.

For this assignment ID assignment for each LUS has been done combining Admin divisions (Grama
Niladhari Divisions), LU and cascade systems. Unique mapping unit ID system facilitated LD related
attributes and SLM related detail mapping by combining assessment details using Questionnaire
Manual (QM) and GIS maps. Part of GIS map and attached attribute table for thirappane cascade
system is given in figure 8.
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Figure 8: LUS map VTCS - unique ID system for each mapping unit of Thirappane (LUS map & GN map is also visible)

Important to note that there is a relationship between the number of mapping units and the
duration of the assessment. The mapping unit is the smallest unique unit identified in the LUS map
development process. For example, a mapping unit could be: “Sparsely used crop lands or chena
cultivation” for each GN division and for each cascade system. Completion of the QM for each
mapping unit is the single most important determinant of the cost and time needed to complete the
LD and SLM assessment. The more administrative subdivisions included, the greater the number of
mapping units. The more layers used in LUS map preparation, the more divisions or classes and the
more mapping units created. The more mapping units, the longer the assessment and the more
expensive it will be. Greater detail at the landscape level will increase the accuracy of the
assessment’s findings, but it is important to find the right balance between, time, cost and reliability.
Therefore, it is advisable to limit LU subdivisions considering the time and resource availability and
the needed details for cascade restoration planning. It is usually advisable to make a reasonably
detailed LUS map and to limit it to 1-2 administrative levels so as not to exceed a total of 500-600
mapping units. Mapping units can also be grouped to simplify the LUS map and shorten the QM
procedure. GIS and database expertise is essential for initial map setting and ID system development
in GIS environment. Training materials is given in the training material section to provide basic
knowledge in use of GIS related tools for spatial data handling and map production principles.

LU map generally contains harmonized data from many different sources and data gathered during
time scales. Therefore, updating or fine adjustments are needed prior to QM data collection. Hence,
LUS map which was developed from LU map should be validated by field or using global viewers
(Google Map) to verify following aspects:

¢ Checking LUS boundaries for rectification of boundaries for recent changes or to match the
ground situation.

e Verification of the land-cover classes used in the LUS map.
¢ Verification of land uses within each land-cover class to ensure that the LUS map
accurately reflects the ground conditions.

» The accuracy of the natural capital inventory (e.g. soil, water and vegetation).

2.3.3 LD and SLM assessment using the Questionnaire Manuels (QM)

For the purpose of training material development, BSc (Agric) graduates were employed for data
collection using QM formats backed with smartphone-based location tracking tools. During the
degradation assessment phase Questionnaire Manual (QM), google historical browsing, visual
assessment, guided brainstorming session, expert group field visits and key informant interviews
were also used for maintaining better accuracy levels. QM forms 488 pertaining to LUS units for
Thirappane cascade system and 450 LUS units for Palugaswewa cascade systems were gathered.

Following assessments were conducted using specific sections of QM for each LUS through
brainstorming workshops in participation of all stakeholders and subject specialists. (Examples of
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Questionnaire Manuals developed for data collection are given in training material section). For
illustration of the data and related information collection following collection of following data were

completed and used for mapping exercise.

4.

Land-use change assessment

LD assessment

Conservation and SLM assessment

Expert recommendations

All the collected data were incorporated into a database format developed in MS excel and the part
of the data base has been given in the figure 9.
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10 |HwW PAL 2| 2| 2|encroching srubland yes [no [Bp 200 1 22 e
11 HW PaL 2| 3 1 yes no |Bp 30) 1] 2 e Cn 50| 1 2fc3 |4 e
12 [HW PAL 2 1|  2|encroching srubland yes |no_|Bp 20| 1] 22 c cn 200 1f 22 |4 G
13 [HW_PAL 2 1| 1|cannotincrese the area yes [no [Bp 10| 1] 322 c
14 HW PAL 2| 2| 3|convert in to cocunut land no |no
15 |HW PAL 2 2|  2|converted in to paddy yes |no |Bp 30| 1 22 3 Cn 300 1 2jc2 a B
16 |HW PAL 2| 3] 2 yes [no_|Bp 200 1] 2jc2 S Cn 30 2 22 |c3 jo4 C
17 uw PAL 2| 2| 2|encroching strubland yes [no [Bp 0] 1| 32fe [= cn 15 1] 22 |3 |« c le
1B |HW PAL 2 1 1 yes [no |Bp 10| 1] 2e2 e Cn 0 1f 2jc2 e
19 HW PAL 2| 1| 1jcannotencroched dense foresiyes |no |Bp 20| 1] 2 c Cn 25| 1 2|2 |c3 c e
20 (HW PAL 2 2| 2)encroched strubland yes no |Bp 30 1 22 [ Cn 30 1] 22 |od [ B
21 |HW PAL 2| 3] 3|encroched strubland yes |no |8 0] 1] 3c2 (3 Cn 350 1| 2fc4 3
22w eaL 2l 2l 3lencroched strubland ves Ino [Bo sl a1l ale c cn z0l 1] 2le2 loa c

Figure 9: QM data included in to a flat database to facilitate linking with GIS LUS map (For code description please refer

to code sheet attached)

Mapping ID has been included for each QM format to facilitate linking al the collected data to
relevant GIS map and it will facilitate convenient mapping of degradation / conservation related
information collected through QM format.

2.3.4 Mapping questionnaire results for report development.

Initially the LD and SLM data collecting through QM need to incorporated in to LUS maps in GIS
environment. List of general Maps for each degradation type is given below.

1. Trend of LUS change

2. Trend in LUS change intensity

3. Degradation extent
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4. Degree of land degradation

5. Degradation rate

6. Extent of SLM practices

7. Effectiveness of existing SLM practices

8. Degradation with impact: negative high and very high
9. Principal types of land degradation

10. Total degradation index or degradation severity

QM results can be mapped without following particular rules, and each spatial units can be
combined, merge or interpolate indicators. Maps based on specific requirements could also be
developed by customizing the available options and producing results based on the site needs.
Based on communication with policymakers and decision makers at the national / subnational /
landscape level maps for specific information needs can also be developed.

Degradation hotspot mapping will prioritize by combining degradation related spatial information
after incorporating all the QM-collected data into GIS. Hotspot mapping has been done using
degradation indices suggested in this approach (figure 10).

DRIVERS - ‘Indirect causes

INFLUENCE

‘Direct causes of degradation

‘Changes in area and intensity trend of LUS classes
PRESSURES )

CAUSE
Types of degradation

- ‘Extent of degradation
e ‘Degree of degradation

LEAD TO ‘Rate of degradation

IMPACTS
ON ECOSYSTEM ‘Productive
SERVICES Ecological

-Socio-cultural

EXPLAIN THE

‘For each type of degradation, describe extent (% area of
CURRENT STATE mapping unit), degree, rate
OF LAND ‘Degradation index—f{extent, degree, rate, level of impact on
DEGRADATION ecosystem services
‘Identify “Hot Spots”

CAN BE ADDRESSED BY

RESPONSES - ‘Response Planning Phase

Figure 10: Framework of degradation analysis process

The LUS change and degradation related details that have been included into GIS database could be
used for many type of information mapping which can be used for detailed interpretation on spatial
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variability and hotspot and successful SLM intervention demarcations. Series of maps produced from
information collected through QM manual has been given in figure 11 to figure 16.
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Figure 11: Trend of LUS change
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Figure 12: Trend in LUS change intensity
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Rank based assessment could be done for degradation mapping in the study are using two versions
of Degradation Indices (equation 1 & 2).
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D11 = Z(Ext] * Degi * Ratei) Equation 1

Where,
Dly = Degradation Index 1
Ext; = Percentage extent of i degradation type
Deg; = Degree of i degradation type
Rate; = Rate of i degradation type

E(EXti * Degi * Ratei) Equation 2
Dlz -
Z Exti
Where,
DI = Degradation Index 2
Ext; = Percentage extent of it degradation type

Deg; = Degree of it degradation type
Rate; = Rate of it degradation type

Some example maps and other information that can be developed are listed below.
e Maps to compare Degradation extent, Degradation severity
e List most important direct causes due to particular degradation type
e Compare types of impacts of degradation on ecosystem services
e Level of impacts of degradation on ecosystem services
o Negative impact of degradation on ecosystem services
e Comparison of degradation versus conservation
e Compare effectiveness of existing SLM technologies and measures against degradation
e Severity of degradation
e SLM practices against degradation
e Compare effectiveness of existing SLM technologies and measures against degradation
e Effectiveness trend of existing SLM technologies and measures against degradation
e SLM extent and adopted measures against particular degradation types
e Compare extent of SLM technologies against degradation
e Zones where particular degradation type is addressed by SLM

e Degraded areas (with particular degradation type)
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SLM intervention against degradation

Conservation practices (agronomic, management, structural and vegetative maps)
Types of conservation impacts and of SLM on particular degradation

Types of degradation impacts on ecosystem services

Types of conservation impacts on ecosystem services

Positive impact of SLM in areas with degradation

Best practices against particular degradation type
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2.4 Local Level Land Degradation Assessment

DPSIR (drivers, pressures, state, impact, and response model of intervention) is a causal framework
used to describe the interactions between society and the environment. DPSIR framework is the
base of this approach which has been designed to suit harmonizing local level detailed LD and SLM
information at different spatial levels from local to global (figure 8). This approach relies on detailed
local level assessment and reporting for more effective intervention for restoration planning.
Therefore, after completing sub national/ landscape level assessment, local assessment will be
focused on details field investigation in hotspots of land degradation based participatory evaluation
to assess and understand causes and impacts of land degradation and SLM interventions. Local level
assessment methodology aims to deliver in-depth understanding, not only of the state and nature of
change in the land resources (soil, water and biological resources) and ecosystems, but also of the
drivers of and impacts of land degradation and sustainable land management, the impacts they have
on ecosystem services and livelihoods, also the effects of recent response measures adopted by land
users and other actors.

'GLOBAL
NATIONAL
REGIONAL
L'DCAL — Fmancial
DRIVING FOR /R H\‘* e i
RIVING FORCES =i ssponses
(Indirect drivers) G__Il - IMF‘:HCTS -
- \ fivelinoods
I s S
;:f ) P-.v? ,,_,f"
| v
| STATES IMPACTS
PRESURES | = o
(Cirect drivers) ‘ Land Degradation Ecosysiem
- Semnvices

Figure 17: The DPSIR Framework Applied to the multi-level degradation assessment approach

2.4.1 Main steps involve in local assessment
1. Assessment group formation
2. Characterization of study area
3. Survey visit and transect walk
4. Vegetation assessment

5. Soil Assessment
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6. Water resource assessment
7. Livelihood assessment

2.4.1.1 Local assessment group formation
Assessment group should consist with people with local knowledge, experts (Soil, Vegetation, Water
resources, Livelihood, etc.), institutional representatives.

2.4.1.2 Characterization of study area

The characterization of the study area is organized and conducted using a participatory process with
the selected local community/communities and resource people from local/ national technical
sectors and local authorities. There are two main objectives:

1. To provide an overview of the study area as the context within which land degradation and
sustainable land management (LD / SLM) are occurring. The characterization should enable
the team to confirm that the study area is representative of the larger local assessment area
and / or one of the national level land use systems (LUS) within.

2. The characterization will provide the team with a rational basis for selecting the location, the
required number of representative communities, transects and detailed assessment sites
and normally should include the full range of land users.

Characterization provides, community details, history and pattern of settlements, important land
use types, water resources, main livelihood, main natural resources, prominent degradation types
and details on prominent interventions.

2.4.1.3 Survey visit and transect walk

Field survey visits should be done using a transect path going through hotspots and bright spots and
also across a greater number of LUS to get more representative information collection. Local
community involvement is important for transect determining.

Detailed assessment of vegetation conditions, soil details, water resource availability and livelihood
information in crossing LUS units need to be assess during local level assessment. Focus should be
given to degradation, intervention, historical trends, etc.
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3 TRAINING MATERIALS FOR SUB-NATIONAL OR LANDSCAPE LEVEL
ASSESSMENT

During LUS based Sub-National or Landscape level assessment, Questionnaire Manual (QM) need to
be used for data collection for each LUS unit and database needed to get all the QM data to GIS map
for Land Status assessment and hotspot/ bright spot mapping. Questionnaire manual was developed
and attached in section 1.10 - Land Degradation Assessment — QM Questionnaire (2024), code
sheet was developed and given in 1.10.1 QM Code Sheet and detailed definitions is given in sub
section 1.10.2 QM Assessment Definition sheet. Code sheet with remedial technology selection
during the assessment was developed and given in sub section 1.10.3 SLM measures — the
constituents of a Technology. Guide details for SLM technology assigning were developed and given
in sub-section 1.10.4 The goals of the Technology with regard to land degradation, 1.10.5
Effectiveness of implemented SLM technologies, 1.10.6 Effectiveness trend and 1.10.7 Expert
recommendation with examples for easy understanding.
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4 TRAINING MATERIALS FOR LOCAL ASSESSMENT

Local level assessment conducts after the sub-national or landscape assessment following standard
step by step approach along well represented transect across selected areas with participation of
subject specialists, experts, local people and all other stakeholders. During local level assessment,
SLM technology assessment, Soil Assessment, Vegetation assessment, Water resource assessment
and Livelihood assessment need to be done during field transect visits. Data collection formats were
developed for separate groups and field assessment formats developed and given in 1.11 Local
Assessment field data collection formats. Field form for technology inventory is given in sub-
section 1.11.1 Assessing SLM Technologies and Approaches in annexure lll, soil assessment format
developed and given in 1.11.2 Soil Assessment data collection format, Vegetation assessment
format given in sub-section 1.11.3 Vegetation Assessment data collection format, water resource
assessment sheet is given in sub-section 1.11.4 Water Resource Assessment data collection format
and Livelihood assessment formats is given in sub-section 1.11.5 Livelihood Assessment data
collection format.

27



References

Kadupitiya HK, Madushan RN, Rathnayake UK, Thilakasiri R, Dissanayaka SB, Ariyaratne M, Marambe B,
Nijamudeen MS, Sirisena D, Suriyagoda L (2021) Use of smartphones for rapid location tracking in mega
scale soil sampling. Open J Appl Sci 11:239-253. https:// doi. org/ 10. 4236/ ojapps. 2021. 113017

Gann, G.D.; McDonald, T.; Walder, B.; Aronson, J.; Nelson, C.R.; Jonson, J.; Hallett, J.G.; Eisenberg, C,;
Guariguata, M.R.; Dixon, K. International principles and standards for the practice of ecological
restoration. Restor. Ecol. 2019, 27, S1-546.

28



ANNEXURE I.

4.1 GIS Presentation

TRAINING MATERIALS

GIS Basics

I 10 G e B orandh i wios wi Bl
. RO P ropaton B coordeates
* 0% Gt myedels
* Pinopbes of Map prodacden 8800 oo ESod o uBe® goued
Poga d vepr foRemnen
Fricvests of yany | S840 3500
* Ko Combwery | arfecs me feay ho s Longa sl |
CASREL LN
Pl tedie ) g w
PRek ool e om For NOD pew s on [/ Ma ® 2ol eiwr o Son e
& Ui o i | S8 yolo e
= foabdde ivaps S 220 Qs w o Edon
o MapreaBa g eqe onnde Sy Bl ek &Tu e 8
< U oo s Sl i | o evy i scno Bd ek sl £06
o lvataroncof magn [ 8 w2 o Daad B&Lut
S MO € phose apos R i inoase s { o0 8andel g s qrfodle 8500

Gecgraphic Information System
yeoud G ewdnd, sd08e

Wi soalaqd o Cfaaf ap 405003 By gOE0082 ool
gmodgdy, thowda soas Sddirm) efod gy =G oS
afeords dendgd) oSS o sl SRS, o5 S0&
oo, w=8e, Dy ems oY oORn oCn 4 ora Biae
wce DS g A8l o R3S

A Geographecad wmformatson system s 4 computeszed @ formotoa
vlem v spaial and tospalind dats ceferencnd Wy Teographie
cootshmater. 1t 3¢ detigned 1 moguene, @oee, trievy, maruprekste,
wetlyze wnd  diephay  these oty scconding te uesr  delined
poatications

Coutribetion of different Disciplines
goed 8a ooady f cocfees Bl Declodh

GIS Integrates All ...to See the Whole!

iz GIS cun hold sprcdic map dads

Salige » W“

Yoots

Adein AMazs Gan be prodoced using

suebs anly o Bywir o any grou of

reps Tapwrs Lo s reGuired
What s eup /

A mp b o owerbolc depeser erphacling
nigiomhpe devwaxr dorerh of saTe Pce
ueh = olyeds reglors, o thenae

Mivy e M 100, Teed b puger o uere
P e rretue wivie aFren dre vy ek
™ P Eacive

a map..... B88ws:t uy.....

Ageendors | R dra ol v o x€ pedmco DAY mam A etreeed
-
S0 sasron pmcs
& 43 e Yo sbove
" ARt g opfnd polin N
* Utarlly rarm oreing
. JBn
* A o e precew! mpeesart rdon
v smonlsoltiacsy iy
* Lmaty 3wl A
v afvona ofta
SRS e
* g, i alts
S MA@ o
 weaudn, »A, mCas we Dol S8
* fpatemn ghon by erdob, Bom
plaripore Ogem exfolien
o scliouetn B Ll
& Ry pete toiedior! fenhares g Lo ’
20




Map
A mep is & symbolic representation of selected
geographic elemants with their refatianships

v’ bow S - . —

Maup Coordinates

2 Types
* Googeg bt coorfloars gy en s Senode and begisade
= Ciad Ccovondundes grvce 35 Easing X Nodbing

1. Geographical coordinates

» Uses theuroes, mingtes, mesgtis ! gas, oo, S=oa
Eocd e grens & v e A 8 daivs! A G0 gradhriaes

* Honxootd fines {Paratiels of latide) / =¢oa

- Saferevie v opisne - ool siocted

* Virticy! lines (Mezidians of oagitode) ! g=dwra
= Wefroenns 1 Creanwid Nvr - 000 adaal . asomeaind

G SUTO"N: T 84" 3" E

Longitude

* Longitugde
* Measured in degrees East or Wes
of the geime merndan,

* Lirws drawn running Noeth and
South

Map Projection & coordinates

= First 3D Globe need
ta be converted Info
2D map

GLOBE

Coordinates: Latitudes and Lorg tuie

* lanude
* Measured i degrees North and South of the Couator
= Lined drawn paralled 1o each other ranneg west 1o st

Two-Dimensicnal spatial referencing approaches

Tove ewrsion spmthl nd prarmieg 2200w

(0] Twiugd gt cosdiades
(0 Pwongh Coumesdan e, M2 b Coortravs (x o)

30




Map of the world and was drawn in the year 1703

L= - : e 18

ey o | . o LY W
: (Lo - + PO

—d L j—1—4

2 ' =y “. T

: . at

S = s -~ 11

A |

o1 7 - BEve - I

2 Tani

’ = - ——
01 7 e A

1 1
El i SIAPEA GEOGRAVINA VXIVEKEALIN ﬂ.“;;l QVATOINES |

Geagraphe Coordinates of 5r Lanka ~ WGS 84

Units are degroes

Not povedie to calodate
distance, Area, Depth
Vlume, ¢c,

S0 we need comvert map urits
from degrees into distance
unas

Latitude

Projection need to be done
Defore wee mags for analysis
wave distanie Or s

. Longitude

UTM Yoeg £4

A0 e, 230 e
niGannuxat

Doscrgtion » Cocatwase Syaen
Praection "S- UMM A4 "
ChvCoorcmte Spstam Pramction
Nee~Coadigrn

U riipes) NX0G

TNpe N 1o

Prapaion » Tacevens Necaa
Datem * Kandmuls

Datemy Arce = |Projection

Pbvz Bool g = 200,930 =

Fakes Sonthe « 20000 »
Covied Mavidan: 00070 4oy
Convnd Paralol: 7 D00AR1 dag
Sodle Fasors 3 S23036000

Latitude

200 km

200 km
Longitude

Map Projections

World Geadetic System (WGS)

WGS 84

|
|

Universal Transverse Merzasar (UTH| cooraginate system

R . oo e
1- 60 Tunw Zoows |CGne soow 6% wide|
atrude vanas from C 0o X jomits | & O)
each band 2% wee

UTM zone of Sri Lanka: 44N

3NN

)
[

see AM000

31




Ellipseid, Geoid and Datum

Tapography

Spatial Data Types

1. Vector data
2. Raster data
3. Image data

4, Single/Multi-band satellite data

5. Derived spatial data

The geo o, wosgzxrened
1o Sestvade Iee
ity of X< qartce

St Prvwe Dol
Sewrmor Mty Ko onch Thekon,
Myt

L gd

GIS Data

Vector data: point, line, polygon
File-based Data Madels

- Baograghs oo
‘(') POt v i SN

repowaen bt brbes Mae
Arc info
* Coverages = Shapefiles
* Devvdoped for * Derevioged for ArcView
workstation Argfinfo ™ 1953
1380 + Sevplor shructure in
* Comples structure, publiz domain
proprietary format * Attriees o diase
* Artriotes 0 Info tables ( o] tabiles

32




Vertor Swle Aodel At botey

=l Q5 wecios e wtraumes aoe, 0w arese foor stored I el Rats bl

R L L L L L L e S S P
TOEARLPr I r g & ATt Dby Twr e o birg 11e FRane, 'l MIIREZAL = B0 KERILALT KN Be0ai,
2 recodd awd & S,

=l AcOES. T0 a0 4 Shope Selds, o Sough 1hoar o 180 Table of A Faaoem, are rot sty pert
of thw otirtaten. 391 sodwr reprmzert the soatiel oned wege irkonrasar e g S Yo ad S
Corrt i shegebiesh, Secanse of £ 91D ered Shupn Delch ranant Le delcteyd (rmmr Bor Wbie,
e a0y IRt paie TR S

Common Vector files
Admin Boundary

* A ragion s repoesented By &
closad pakgpon

¢ Boundng ared

* Each pabyson kncws wiieh
potygons are surraunding
"

* Eoch pabpgne can bave »
tabde comaineng 2
atinbutes (ares, populsbon,
et

Common Vector files

Contour

o poomedr hee pors pouns of 09sal et on o 3 Coasan vakse.
*  Nocreming or sawr bpzing bre wi two valase

L
regoesent contirues featires

+ Cermrson wector farmet ¥a

Shapefile Vectar Fla Farmat i
o Shaefier 41w wectar cors souky e, rade up A - L vt Irwan Ve
of 19 seperetx I8 | J] ety wytew.

* Qagc f'_.l.n.-mmnr.um the
@ Iz Windown Elorer b Sapet e conponents wocetie l;\ Wi grinttry o, h
e thoav, B AnCatsizg avive shasete b aheraan o ) et

“:wmvw_:::‘ - shepetie LM-NVQM.M”
e - riebpsct wbow commeztng chtand v
wedie 1 T L
L oo Sl =~ progmiran M
RO trar, ”
el MOWE - TN

* wact e o A, A -
N~ Welon Flod = i e paa

—lll S 288

—.... - | e ab A e
* Kl margorerty o o shapciie feed by e grepend Sope e |
JPmacrsent wher bndmrymg i £ cttesene 9 shaeef e e by oo sen, S arRie edte
et o acorpien ‘e

|

® Tha prmpectice S 17 2 bereio s s3000n 12 8 oy, S2%0ugh
BOE § BCHLLMY OO~ SN a0 COR 3 L300 ACHT § BT icen Mk
Bt & 13 D eovced.

Ja., o - grmoceg roe e

L0 = ST DN I ot
Eage

@ ML Pt TR e MM e (0 g 200300

C ] e L e e 1 ]
hmmw

T Commoan Yector files
Network

+ Anetwork is 3 st of eckigs W T
Mlines) and jomctiens '
Ipoints) that are
tepciogally connected to
each other

+ Each edpe knows whch
junctions are at its
endpoins

* Each junction keows which
edges & connects to

Common Vector files

Wb Mewein

* ISlAD QT . ruwncronsssor D00 & At AL DT wrme I Asocpes

» Satena s deate dpview (BT e gt

L LT ] LR e R

© Pot THL proprwram sy It b g s — s avd iy T

* Jemgrashy Motuw Lomyguage (303 JOA Lansd nasn Gavke 4 6h Dpee0 ) e 0O Mika e b
* FORIUN - 8 P Nl Ll DLW a0 Dy By RO e N O

+ 20uBNEE g T S e T e e b R W SRR

PIPT e o 4 L o i et AL s sl by 9oy A s b ¢ o haal Ay
Radad

» A AR Lt PO TIT Dok ik Bande ) Oy LN S0 T e b

= MOO0AS VAD KANOE - MIcOOrs w00t 000 10 e sy TG D] o et et ey

* Aatwrnd Toarasinr Farmes $31T . btomnss Tiarmlen *wenas ( wwi, comd iy S L0 Dnarmn Saewy

¥ BRalae 0D i e s e WA e e ekt b b s 1 e P
Carle S e W5 S e, S v——

 SOOBOM B POCNRE PAIIC NN I Dt B0rOCoRC 3y L 4e

o Bree Faanmwn - Cown Camcarin Compame poardowmon b e e

8 DO & bt hh T i e o ke gt o bl AL G Mty

o BV DAL I - L 00 PR SN B SOOI KO I T Mt

o TNBER . Sty @ v Loyt F i serg @ et em oy

» Povas Pladust Parwmes T Skt DJnmn b bbb o Agea s BENS b vn  y a
-y e ———

33




Raster Data

The raster data model represents the Earth's
surface as an array of two-dimensional grid
cells, with each cell having an associated value

12| 3|5 B Cetl(xy)
46|83 9+ Cell value
g 3|15|3(3(1 ® ..;......,,; ——
715/4|3|9 TR g 4 A1
2(2|4|5)|2 ] Cell size = resolution
coluns

Cell Size & Resolution

* The cuv ol the oot in the revies diti mocdel detemines
the recctoninn st which features cam be represented

« The resclution can have an affect on which featwres are
mipcesmnted in what locdiorna:

Ll

I m Reselution 4 Resodution 10 m Resolution

GIS data models

v Setof canswnal mubs toe Seeandiing of represntieg S real ol 9 lhin 3 coonpang
= Too dets oo

- Yautue
« Raster
e
F ¥
£

Cell Values

Apsolute Values
Cell Value repeesents the
colie ol e phowimenon
ol faterest. ¢ 2 Elevation
of e pened bocation.

Coded Values

Cof Valnes stoced ineach
oell e used os sulnrinces
Jor cedepsorhoal dota, ..
Land Cover Clasws:

* A restet delmet soresetig N e

=t DO 1 2k TR« LT KT STREVER
£ menr ok by sotvws for imotatce

VY N ——
e soveae neers T seter et

EWDENE #37 w¢ Bacnd oe oW w1l

Vector and Raster Data models

34




Maps and map production
BSued® o 88ud o nd®

Elements of a map s wwessn

— e e 0 - e e

- N Sy o -
e e 8 s L - —— . -
——— o — —

et s e e e 4 08 g b e e ————— 4 b4 b b
e

* Nanh wrow T ————
; o e

bR e

- O G WA Bl - ——

- med N S B .y AP G- 4

U RS A W s o a4 s . by
A

. et . v ' i e = 8 e B P
* Svboks = =
- — e
. \'wm . - - o -
— s . e+ B Mg 9.6 s
B e i e T ——————
— 4 i e Sl b o4 e, e— =
' ‘o — e
BRTEE e Al o b s o
e T T IO —
e et e i v gt - P
» w— e N ——
St teee e
| S—— 7 p— o — 7 .
Te— - ———— T s o S
—p——
L D e L L U ——
———

Dt L S ——
e

Scale of map

100 o0 = | mewe
1000 = £ baborseme

100 000 cn - 1 Bikooero
11w acaby 16 8 HOGCO LY an = VNLOGoT = 1N = Thant thes | cre o the
aug < | b ce dwe proced

Evary oon el of sanarcesent v the rrap oqeab 100 000 aam o the jpcend

larpe seale bekeal far roaul oops
1100 000 scourase 62 0k oedy beraied daail
srealler scales seeeed for dktsled majo
150 000 - Lem on e ogaes 2000 on Bz possd
115000 - lan on s copede 230m oo 3¢ pronsd
120000 « Lom 20 map ecwds 100m on e growsd
The buper thw el v 06 desal! car A ddadarad

Types of maps
Magor two types of mig
* topographic map
e R e e e )
Ot T of N famty
= o0 my 2 e for oY ehvmeee

R S R e
conem ok ' diacing

R e g AR B e e R
o

- P r—— e A - f—
¢ o ok el Kol e o

< A ey e
b A SN DO o st e a0

Map Legend & other symbole

The concepl of w«ale /) 5828 obaea

1% M 8RO A TR0 Bt DI T Mt 4, Vel 0 e e

o e ot A S | A |

= Famar wm s poms VARG twn | ow o v e Blont v | I o aleigfas v Yoo &
o, (AR e e e o L ) b

L e

e T
ATCL D 0ot e T G v 3

© B e o o b "] ™ Al g i
L e et S
B R s D S
= p—— — . g, L300
A T e iy L V0 04
VI B b L AT v oo nhrie
UM A O ar oaty ha KONt A0 e e,
"2 e v

= 0D s st At
s e a | K b -

Covoa | .

R e )
(v L 2R

. Combve i ms e v lans oy Bdate Latlo i Loyt
w0 Swed & it we Ll W
i 10 Zitird 033 v o0d SN
. L0 Socll Suki L0, ool (AR St 05 Ly
+ 140000 il Seoke B o mmr, W o
» 0000 Lovge Scem

35




One Inch Map Index
Onve wlio 10 ome Ina a¢ 1.63.558 seale this

These maps were revised pariedcaly 81

« Ovainch o One mie
Mg {1.63380}

* 72 Snocts

o Dutol 164, 190,000 maps, onky X
36 ware rivded and seother 570 X
sheets of shotogranmetric plots Ml ia N .
wat avalabio of «arizus stages l""‘%‘ﬂﬁ'& ma=s

\ of producscn .." : : &,

» S3% of 1:10 000 mespes v dable n ’“‘f‘ 1

e County

SN -

| e
4 = 2,

o
P nin
§ - 1 o

o This map sees is 3 new metss mpo__ L
saries pubished (0 regtace e oid L *,
O bschy. Cormenced i 1979 and
compees on 1956

o Thise mugn compied mosty uking

1
{

DR

Tﬂ'

« 70% of the country wil be
covared with 1:10,000

Digital Topographic Data in

20089,

— —_

| P y
P N

=g

36




1/18/2024

Open source software
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Weather forecast
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Global Positioning System (GPS) for
Recording Location Coordinates

GPS (Principles)
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Mobile Apps
* CTDrood Sri Lanka — by hanaka Alhakoan, PGIS
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* Field Area Measure
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&
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Heathy Landscape — Baseline Assessment LADA WOCAT Land Degradation Assessment

4.2 Land Degradation Assessment - QM Questionnaire (2024)

A.1. Administration Unit — Hiriwila site (GN) A.2. Administration Unit — Nachchaduwa site
1 | CP-MT-Dambulla-Siyambalawewa
2 NCP-AN-PaIugaswewa-Den‘w’ththewa 1 | NCP-AN-Ipalogama-Manewa 01_Natural forest
3_| NCP-AN-Palugaswewa-Horivila 2 | NCP-AN-Kekirawa-lhala Puliyankulam 02 Plantation forest
4_| NCP-AN-Palugaswewa-Keleva 3 | NCP-AN-Kekirawa-Maradankadawela 03 Protected recreational
5 | NCP-AN-Palugaswewa-Palugaswewa 4 | NCP-AN-Nachchaduwa-Nachchaduwa NT 04:Scrub land
6 | NCP-AN-Palugaswewa-Senadhiriyagama 5 | NCP-AN-Thirappane-Alisthana 05_Grass land
7_| NCP-AN-Palugaswewa-Wayaulpatha 6 | NCP-AN-Thirappane-Aluth Punchikulama 06_Sparsely vegetated or bare land
(GN) B. Land Use System (LUS) 7 | NCP-AN-Thirappane-Dayagama 07_Unmanaged bare land
8 | NCP-AN-Thirappane-Ethungama North 08_Annual cropping
9 | NCP-AN-Thirappane-Ethungama South 09_Peranial non-woody cropping
10 | NCP-AN-Thirappane-ldigahawewa 10_Tree and shrub cropping
11 | NCP-AN-Thirappane-Mahakanumulla 11_Tea
12 | NCP-AN-Thirappane-Manakkulama 12_Home garden
13 | NCP-AN-Thirappane-Paidikulama 13_Mining
14 | NCP-AN-Thirappane-Sembukulama 14_Paddy abandoned
15 | NCP-AN-Thirappane-Thirappane Kadawee 15_Paddy land
16 | NCP-AN-Thirappane-Thirappanegama 16_Urban
17 | NCP-AN-Thirappane-Walagambahuwa 17_Water_body
18 | NCP-AN-Thirappane-Wanamal Uyana 18_Water_stream
19 | NCP-AN-Thirappane-Wannammaduwa 19_Wetlands
20 | NCP-AN-Thirappane-Wellamudawa
1. Land Use System Trends 1.3 Remarks (eg: reasons for trend)
1.1 Trend of area coverage changes 1.2 Trend of intensity changes
1. Area Coverage remains stable L NOMajorchanges | |
2. Area coverage slowly increasing 2. Moderate increase | | 00 s s s st s s s e s e e s s e
3. Area coverage slowly decreasing 3. Moderate deCrease | | . seesesessssssssssssssssst s sessesses es s ses s ses s ses s set s ses s
4. Area coverage rapidly increasing 4. Major increase
5. Area coverage rapidly decreasing T N B




Heathy Landscape — Baseline Assessment LADA WOCAT Land Degradation Assessment

2. Important types of Land degradation prevailing within LUS in Admin unit, their causes and impacts (Refer Annex 1 & Annex 2 for description)

No

a particular area)

Land degradation types (a)

(One type or combination of types for

Extent
%

Degree of
degradation

(b)

Rate of
degradation

(c)

Direct
Causes (d)

Indirect
causes

(e)

Impact on
ecosystem
services (f)

Level of
Impact

(g)

Remarks

01

02

03

04

05

06

07

08

Page 43 of 103




Heathy Landscape — Baseline Assessment LADA WOCAT Land Degradation Assessment

3. Land Conservation types, measures, purposes, effectiveness and impacts (Refer Annex 1 for details and Annex 2 for definitions)

Name of
technology

Conservation
Group (h)

Conservation
Measures (i)

Purpose (j)

Conservation
Area %

Degradation
Addressed (a)

Effectiveness

(k)

Effectiveness
Trend

(1

Start
Period

(yyyy)

End
Period

(yyyy)

Impact on Ecosystem
services (f)

Level of
Impact (g)

3.1 Remarks
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4. Expert Recommendation (please provide recommendations for degradation issue/s for LUS in the Admin unit in detail
4.1 Recommendation :- ..o,
F el o £ T ) 4 o Y o SO SRRURRRRRT
Y B AV 3 A== | o o P
el o (=1 VZ=T ) Ao o OO OO OO PP OPPRRROPIN

Rl 2 U=] a = o 11 L1 =) A1 oY 1P

4.2 Remarks:-

Contributor Details:

N OIS = e e e e et eeteee e e e e e e e e et e e e et et eaeeen e e et e et e aeeeae et eaneeneen et e et aaeeas st eaneen e ea et e et e aae st et eantan e n e e ata et eae et et eaeeen et a et e atenaeenentennaen e aaaenneeene
DBSIGNATION//S: = vt eteeteeteete st se e e e e e s s es s ves bt st aassas a2t e2seaseaeete et e aten b et saeete et e et e e b et et et e e e A e A e A e et es s bes bbbttt bt e ettt aeeaeeaeebe et e abenbe b et e s e tea e atesas

Institution: -

(06 T 1 Lot ol Y (o BRSSP DATE: — oottt sttt e e s
SIBNATUIE/S: ettt ettt et et e ettt teste s e bes et e e ete st ae s b eseae et sesaeabebeaseaeeheaeabeserseae et neabeseeseas R eeasesbeseasebeseates et easehe eeeAeabeserseaeeheaeabeterseteeheneabesaseae et sennntans
Office Use: Data computerized bY: ..ot DAt e e e s
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4.2.1 QM Code Sheet

(a) Type of Land Degradation

Code | Type of Degradation Main types

Bc | Reduction of vegetative cover

Bf | Detrimental effects of fires

Bh | Loss of habitats

BI | Loss of soil life Biological degradation

Bp | Increase of pests/diseases: reduction of biological control

Bg | Quantity/biomass decline: reduced vegetative production for different land use

Bs | Quality and species composition/diversity decline

Cn | Fertility decline and reduced organic matter content Chemical Soil deterioration

Ha | Aridification: decrease of average soil moisture content

Hg | Change in groundwater/aquifer level

Hp | Decline of surface water quality

Hq | Decline of groundwater quality Water degradation
Change in quantity of surface water: change of the flow regime (flood, low

Hs , .
flow, drying up of rivers and lakes)

Hw | Reduction of the buffering capacity of wetland areas

Wg | Gully erosion/gullying

Wm | Mass movements/landslides
Offsite degradation effects : deposition of sediments, downstream flooding,

Wo | siltation of reservoirs and waterways, and pollution of water bodies with eroded Soil erosion by water
sediments

Wr | Riverbank erosion

Wt | Loss of topsoil/surface erosion

(b) Degree of Degradation

(c) Rate of Degradation

No change in degradation

Slowly increasing degradation

Slowly decreasing degradation

1 Light
8 1
2 Moderate )
3 Strong 3
4 Extreme 4
5
6
7

Moderately increasing degradation

Moderately decreasing degradation

Rapidly increasing degradation

Rrapidly decreasing degradation update
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Degree: intensity of the land degradation process

Light:

there are some indications of degradation, but the process is still in an initial phase. It can be easily stopped and

damage repaired with minor efforts.

Moderate: degradation is apparent, but its control and full rehabilitation of the land is still possible with considerable efforts.

Strong: evident signs of degradation. Changes in land properties are significant and very difficult to restore within
reasonable time limits.
Extreme: degradation beyond restoration.

(d) Direct Causes

Code | pjrect causes Main Types
cl Reduction of plant cover and residues
c2
Inappropriate application of manure, fertilizer, herbicides, pesticides and other agro-chemicals or waste
c3 Nutrient mining: excessive removal without appropriate replacement of nutrients
c4 Shortening of the fallow period in shifting cultivation Crop and rangeland
5 Inappropriate irrigation : inefficient irrigation method, over-irrigation, insufficient drainage TEREFMEE
c6 Inappropriate use of water in rainfed agriculture (eg excessive soil evaporation and runoff)
c7 Bush encroachment and bush thickening
c8 Occurrence and spread of weeds and invader plants
9 Others (specify)
el Excessive gathering of fuel wood, (local) timber, fencing materials Over-exploitation of
e3 Other (specify) vegetation for domestic use
fl Large-scale commercial forestry
f2 Expansion of urban / settlement areas and industry
f3 Conversion to agriculture Deforestation and removal of
f4 Forest / grassland fires T VO
f5 Road and rail construction
f6 Others (specify)
il Industry
i2 Mining Industrial activities and
i3 Waste deposition mining
i4 Others (specify)
nl Change in temperature
n2 Change of seasonal rainfall
n3 Heavy/ extreme rainfall (intensity and amounts)
n4 Windstorms / dust storms
Natural causes
n> Floods
n6 Drought
n7 Topography
n8 Others (specify)
ol Irrigation
02 Industrial use
o3 Domestic use Over abs.tract‘ion of water /
excessive withdrawal of
o4 Mining activities water
05 Decreasing water use efficiency
06 Others (specify)
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pl Sanitary sewage disposal
p2 Waste water discharge
p3 Excessive runoff Discharges
p4 Poor and insufficient infrastructure to deal with urban waste
P> Others (specify)
sl Cultivation of highly unsuitable soils
s2 Missing or insufficient soil conservation / runoff and erosion control measures
s3 Heavy machinery Soil Management
s4 Tillage practice (ploughing, harrowing, etc.)
s5 Others (specify)
ul Settlements and roads
u2 ) Urbanization and
Recreation (urban) infrastructure development
u3 Others
wl Lower infiltration rates/increased surface runoff .
Disturbance of water cycle
w2 Others (specify)
(e) Indirect Causes
¢ | Consumption pattern and individual demand
e | Education, awareness raising and access to knowledge and support services and loss of knowledge
g | Governance, institutions and politics
h | Poverty
| | Labour availability
o | Others (specify)
p | Population pressure
r | Inputs and infrastructure
t | Land tenure
w | War and conflict

(f) Impacts on Ecosystem Services

Code | Ecosystem services

Main Type

Regulation of excessive water such as excessive rains, storms, floods

El eg :affecting infiltration, drainage, runoff, evaporation,
E10 | (Micro)-climate (wind, shade, temperature, humidity)
E11 | Others (Specify)
£2 Regula.tion of scarce water and its ayailability .
eg: during dry seasons, droughts affecting water and evaporation loss
E3 Organic matter status
E4 | Soil cover (vegetation, mulch, etc.) Ecological services
Es Soil structure: surface and subsoil affecting infiltration, water and
nutrient holding capacity(...)
E6 | Nutrient cycle (N, P, K) and the carbon cycle (C)
E7 | Soil formation (including wind-deposited soils)
E8 | Biodiversity
E9 | Greenhouse gas emission
p1 Production (of animal / plant quantity and quality including biomass for
energy) and risk Productive services
P2 | Water (quantity and quality) for human, animal and plant consumption
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P3 | Land availability
P4 | Others(Specify)
s1 Spiritual, aesthetic, cultural landscape and heritage values, recreation
and tourism
S2 | Education and knowledge
S3 | Conflicts transformation
S4 | Food & livelihood security and poverty . )
Socio-cultural services
S5 | Health i
/ human well-being
S6 | Netincome
7 Protection/ damage of private and public infrastructure (buildings,
roads, dams, etc.)
S8 | Marketing opportunities (access to markets, etc.)
S9 | Others (Specify)
(g) Level of Impacts on Ecosystem services
1 low positive impact: land degradation contributes positively (0-10%) to the changes in ES
2 low negative impact: land degradation contributes negatively (0-10-%) to changes in ES
3 positive impact: land degradation contributes positively (10-50%) to the changes in ES
4 negative impact: land degradation contributes negatively (10-50%) to changes in ES
5 high positive impact: land degradation contributes positively (more than 50%) to changes in ES
6 high negative impact: land degradation contributes negatively (more than 50%) to changes in ES

(h) Conservation Groups

AF Agroforestry

AP Afforestation and forest protection

CA Conservation agriculture / mulching

CB Coastal bank protection

co Conservation of natural biodiversity

GR Grazing land management

NM Manuring / composting / nutrient management

oT Other

PR Protection against natural hazards

RH Gully control / rehabilitation

RO Rotational system / shifting cultivation / fallow /slash and burn
SA Groundwater / salinity regulation / water use efficiency
SC Storm water control, road runoff

SD Sand dune stabilization

TR Terraces

VS Vegetative strips / cover

WH Water harvesting
WM Waste management

wQ Water quality improvement
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(i) Conservation Measures

A Agronomic

Al Vegetation/soil cover

A2 Organic matter/soil fertility

A3 Soil surface treatment

A4 Subsurface treatment

A5 Others R

M Management (i) Purpose
M1 Change of land use type M -Mitigation
M2 Change of management/intensity level
M3 Layout according to natural and human environment P — Prevention
M4 Major change in tlmlng.of act|V|t|e§ ' R — Rehabilitation
M5 Control/change of species composition
M6 Waste Management
M7 Others ;

S Structural (k) Effectiveness

S1 Bench terraces (<6%) 1—low

S2 Forward sloping terraces (>6%)

S3 Bunds/banks 2 —moderate

S4 Graded ditches/waterways 3 —high

S5 Level ditches/pits 4 —very high

S6 Dams/pans

S7 Reshaping surface (reducing slope)

S8 Walls/barriers/palisades (1) Effectiveness trend

59 Others 1 - No change in effectiveness
v Vegetative 2 - Increase in effectiveness
V1 Tree and shrub cover . .

V2 Grasses and perennial herbaceous plants 3 - Decrease in effectiveness
V3 Clearing of vegetation (eg fire breaks/reduced fuel)

V4 Others
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4.2.2 QM Assessment Definition sheet

Land use: human activities which are directly related to land, making use of its resources or having an impact on it.
Land cover: vegetation (natural or planted) or man-made structures (buildings, etc.) that cover the earth’s surface.

Land use types

Main categories

Subcategories

Cropland: land used for
cultivation of crops
(field crops, orchards)

e Ca: Annual cropping: land under temporary/ annual crops usually harvested within
one, maximally two years (e.g. maize, paddy rice, wheat, vegetables, fodder crops).

e Cp: Perennial (non-woody) cropping: land under permanent (not woody) crops that
may be harvested after 2 or more years, or where only part of the plants are harvested
(e.g. sugar cane, banana, sisal, pineapple).

e Ct: Tree and shrub cropping: permanent woody plants with crops harvested more
than once after planting and usually lasting for more than 5 years (e.g. orchard/ fruit
trees, coffee, tea, grapevines, oil palm, cacao, coconut, fodder trees).

Grazing land: land

used for animal
production

e Ge: Extensive grazing land: grazing on natural or semi-natural grasslands, grasslands
with trees/ shrubs (savannah vegetation) or open woodlands for livestock and wildlife.
Includes the following subcategories:

e Nomadism: people move with animals.

e Semi-nomadic pastoralism: animal owners have a permanent place of residence
where supplementary cultivation is practiced. Herds are moved to distant grazing
grounds.

e Ranching: grazing within well-defined boundaries, movements cover smaller
distances and management inputs are higher compared to semi-nomadism.

e Transhumant pastoralism: regular movements of herds between fixed areas in
order to benefit from the seasonal variability of climates and pastures.

e Gi: Intensive grazing/ fodder production: improved or planted pastures for grazing/
production of fodder (for cutting and carrying: hay, leguminous species, silage etc.) not
including fodder crops such as maize, cereals. These are classified as annual crops (see above).
Intensive grazing can be subclassified into:

Forests/ woodlands:
land used mainly for
wood production, other
forest products,
recreation, protection.

e Fn: Natural or semi-natural: forests mainly composed of indigenous trees, not planted
by man.
e Selective felling.
e C(Clear felling: felling the whole forest at one time.
e Shifting cultivation: felling (harvesting) only certain valuable trees within a forest.
e Dead wood/ prunings removal (no cutting of trees).
e Non-wood forest use (e.qg. fruit, nuts, mushrooms, honey, medicinal plants, etc.) .
e Fp: Plantations, afforestations: forest stands established by planting or/ and seeding
in the process. of afforestation or reforestation.
e Monoculture local variety.
e Monoculture exotic variety.
e Mixed varieties.
e Fo: Other: e.g. selective cutting of natural forests and incorporating planted species.

Settlements,

infrastructure

e Ss: Settlements, buildings

e St: Traffic lines: roads, railways

e Se: Energy lines: pipe lines, power lines
e So: Other infrastructure
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4.2.3 SLM measures - the constituents of a Technology

Type of measure

Subcategories

Examples

Agronomic measures

Al:

Vegetation/ soil
cover

Mixed cropping, intercropping, relay cropping, cover cropping

Error! Objects cannot be created from A2: Organic matter/ Conservation agriculture, production and application of compost/
editing field codes. soil fertility manure, mulching, trash lines, green manure, crop rotations
* areusually assoc:qted with annual crop > [A3: soil surface Zero tillage (no-till), minimum tillage, contour tillage
e are repeated routinely each season or in ) - ] ) ) .
a rotational sequence treatment leferent/ate' tillage system's: No tillage, reduced tillage (>30% soil
e are of short duration and not cover), full tillage (>30% soil cover).
permanent A4: Subsurface Breaking compacted subsoil (hard pans), deep ripping, double
e do not lead to changes in slope profile treatment digging
* are normally independent of slope A5: Seed management, |Production of seeds and seedlings, seed selection, seed banks,
improved varieties | development/ production of improved varieties
A6: Residue Specification required: burned, grazed, collected, retained.
management
A7: Others
Vegetative measures V1: Tree and shrub Agroforestry, windbreaks, afforestation, hedges, live fences
cover
Error! Objects cannot be created from V2: Grasses and Grass strips along the contour, vegetation strips along riverbanks
editing field codes. perennial
. . herbaceous plants
e involve the use of perennial grasses,
shrubs, or trees V3: Clearing of Fire breaks, reduced fuel for forest fires
e are of long duration vegetation
* often lead to a change in slope profile V4: Replacement or Cutting of undesired trees and bushes
e are often aligned along the contour or removal of alien/
against the prevailing wind direction invasive species
e are often spaced according to slope V5 Others Tree nurseries
. /). _ H
Structural measures S1: Terraces Bench terraces (slope of terrace bed <6%); Forward-sloping
terraces (slope of terrace bed >6%
Error! Objects cannot be created from $2: Bunds, banks Earth bunds, stone bunds (along the contour or graded), semi-
editing field codes. circular bunds (“demi-lunes”)
S$3: Graded ditches, Diversion/ drainage ditch, waterways to drain and convey water
channels,
e are of long duration or permanent waterways
* often require substantial inputs of S4: Level ditches, pits Retention / infiltration ditches, planting holes, micro-catchments
labour or money when first installed
* involve rr.wu or.earth movements andy/ or S5: Dams, pans, ponds | Dams for flood control, dams for irrigation, sand dams
construction with wood, stone, concrete,
etc. are ofte.n carried O.Ut to con'trol S6: Walls, barriers, Sand dune stabilization, rotational grazing (using fences), area
runoff, erosion, and wind velocity, and lisades. f ) lly plugs (check dams)
to harvest rainwater palisades, fences closure, gully plugs (check dams,
o often lead to a change in slope profile S7: Water harvesting/ Rooftop water harvesting, water intakes, pipes, tanks, etc.
e are often aligned along the contour/ supply/ irrigation
against prevailing wind direction equipment
* are often spaced according to slope §8: Sanitation/ waste Compost toilet, septic tanks, constructed treatment wetlands
If structures are stabilized by means of water structures
vegetation, also select relevant vegetative
9 g S9: Shelters for plants Greenhouses, stables, shelters for plant nurseries

measures!

and animals
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S10: Energy saving Wood-saving stoves, insulation of buildings, renewable energy
measures sources (solar, biogas, wind, hydropower)
S11: Others Compost production pits; reshaping of surface (slope reduction)
M1: Change of land use |Area closure/ resting, protection, change from cropland to
type grazing land, from forest to agroforestry, afforestation
M2: Change of Change from grazing to cutting (for stall feeding), farm enterprise
management/ selection (degree of mechanization, inputs, commercialization),
intensity level vegetable production in greenhouses, irrigation; from mono-
cropping to rotational cropping; from continuous cropping to
managed fallow; from open access to controlled access (grazing
land, forests); from herding to fencing, adjusting stocking rates,
rotational grazing
Management measures M3: Layout according Exclusion of natural waterways and hazardous areas, separation
Error! Objects cannot be created from ‘;o natural and of grazl'ng l‘ypesf d/s/trlZut/'on of wate: poolfnts, SGZ-/ICka livestock
editing field codes. un'.\an p.ens, ips (grazing land); increase of landscape diversity, forest
environment aisle
e involve a fundamental change in land
use M4: Major change in Land preparation, planting, cutting of vegetation
e usually involve no agronomic and timing of activities
structural measures - - - - - -
L . M5: Control/ change of Reduction of invasive species, selective clearing, encouragement
e often result in improved vegetative - - . . ) . .
cover species composition | of desired/ introduction of new species, controlled burning (e.g.
e  often reduce the intensity of use (ifannually orin a prescribed fires in forests/ on grazing land)/ residue burning
rotational sequence
asdonee.g.on
cropland 2 A1)
M6: Waste Includes both artificial and natural methods for waste
management management
(recycling, re-use
or reduce)
M7: Others

Other measures

comprises any measures which do not fit
into the above categories

Beekeeping, small stock farming (e.g. poultry, rabbits), fish ponds;
food storage and processing (including post-harvest loss
reduction)

Combinations

occur where different measures
complement each other and thus enhance
each other’s effectiveness

may comprise any two or more of the
above measures

Terrace (S1) + Grass strips and trees along riser (V2, V1) + Contour
tillage (A3)

Zero grazing/ stall feeding (M2) + Construction of stables and
fence (510) + Compost/ manure production pits (S12) +
Application of manure and compost on cropland (A2)
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4.2.4 The goals of the Technology with regard to land degradation:

Prevention: good land management practices that are already in place on land that may be prone to land
degradation. They maintain natural resources and their environmental and productive functions.

Reduction: interventions intended to reduce ongoing degradation and/ or halt further degradation. They start
improving natural resources and their functions. Impacts tend to be noticeable in the short to medium
term.

Rehabilitation/ restoration: required when the land is already degraded to such an extent that the original use is no
longer possible, and land has become practically unproductive. Here, longer-term and more costly
investments are needed to show any impact.

Adaptation: applied when rehabilitation/ restoration of the original state of the land is no longer possible or requires
resources beyond the means of land users. This means the state of land degradation is “accepted”, but
land management is adapted to suit land degradation (e.g. adapting to soil salinity by introducing salt-
tolerant plants).

4.2.5 Effectiveness of implemented SLM technologies

Effectiveness: how much it reduces the degree of degradation or how well it is preventing degradation

4: Very high: the measures not only control the land degradation problems appropriately, but even improve the
situation compared to the situation before degradation occurred.

3: High: the measures control the land degradation problems appropriately. The measures are able to stop further
deterioration, but improvements are slow.

2: Moderate: the measures are acceptable for the given situations. However, the measures only slow down the
degradation process, but are not sufficient.

1: Low: the measures need local adaptation and improvement in order to reduce land degradation to acceptable
limits.

4.2.6 Effectiveness trend

1- no change in effectiveness
2 - increase in effectiveness: the measures have a growing positive impact on the reduction of degradation

3 - decrease in effectiveness: the measures have less and less effect in reducing degradation, e.g. due to lack of
maintenance
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4.2.7 Expertrecommendation
A - Adaptation:  to the problem: the degradation is either too serious to deal with and is accepted as a fact of life,
or it is not worthwhile the effort to invest in.

P —Prevention:  implies the use of conservation measures that maintain natural resources and their
environmental and productive function on land that may be prone to further degradation

M - Mitigation:  is intervention intended to reduce ongoing degradation.

R - Rehabilitation: is intervention when the land is already degraded to such an extent that the original use is only
possible with extreme efforts as land has become practically unproductive.

4.2.8 Example

Table 1: Land use system (Example)
Name: First name Last name Country: __South Africa
Mapping Unit Id (LUS + admin. unit): 113 Savanna + Ratlou municipality)

Land Use System (Step2)

a) LUS area | b) LUS inten-
trend sity trend

2 1 Increased grazing pressure due to growing numbers of livestock,

¢) Remarks (e.g. reasons for trend)

Table 2: Land degradation (Example)

Name: X ¥ Country: __ South Africa
Mapping Unit Id (LUS + admin. unit): 113 Savanna + Ratlou municipality)

Land degradation (Step 3)
a) Tvpe (state) b) Extent | ¢) Degree | d) Rate | e) Direct causes |f) Indirect causes| g) Impact on h) Remarks
"""""""" L ecosystem ser-
iif vices

-Dr:gnm':m'm: 15 COnCen-

Ha Pe 15% 2 1 g1 el f4 pht P1-3, E2-2 trated in NUW communal
graging are of District
Bs 10% 2 -3 g1. g3 ey P1-2, §3-1 composition from large to
small stock,

E g3: change of fivestock,
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Table 3: Conservation (Example)

Name: X o

Country: __South Africa
Mapping Unit Id (LUS + admin. unit): 113 (Savanna + Ratlou municipality)

Conservation (Step 4)

a) Name b) ¢) Measure [d)  Je) % of |fiDegradat |g)Effec- |h) Eff.. |i) Impacton |j)Perio |K)Ref |1) Remarks
Group Pur- |area  |onad- tiveness |rend |ESS d o QT
pose dressed

Controfled grazing + |5 V2 M M |20% W@ (PR3 0 PI1+3, E3+3 |1985 Major efforts

reseeding i2 E2+2, Er+l were made i the
{ate 801es and
have been mein-

: tatned
Dams (with '—lgr'qﬁ:lr- WH |56 [N M 15% WeiCn Hal|2 1 PI+2, 5241 |1980 |RSA05 |Great pot‘mrmf
estry) 1 E1+2 |for up-scaling

Table 4: Expert recommendation (Example)

Name: Xq

Country: __ South Africa

Mapping Unit Id (LUS + admun. umt): 113 (Savanna = Ratlou municipality)

Expert recommendation (Step 5)

Reduce loss of water through runoff and evaporation by the soil surface through

muﬂ:ﬁirzg and minimum trﬂ&g@.

Expert Remarks and additional information
recommendation

@ Maintain good soil cover conditions through agroforestry systems
M
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4.3 Local Assessment field data collection formats

4.3.1 Assessing SLM Technologies and Approaches

TABLE 8 Fleld form — WOCAT Inventory on SLM technologles
WOCAT Inventory on SLM Technologles (page A)

Date: Country/reglon: Contributor:
(Name, institutions, address, email)
ID* Name of Land | Position | Area Main types Conservation | Climate Tolerance / sensitivity of Slope
Technology | use of land measures technology to climatic
type degradation extremes
addressed tolerant | sensitive not
known

il
(5
i

See Notes below for details of information to provide in each column *Give consecutive numbers for ID.

ID  Short defnition/description of SLM Technology (contalning key characteristics of the technology)
=4
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TABLE 9 Fleld form — WOCAT Inventory on SLM approaches
WOCAT Inventory on SLM Approaches (page A)

Date: Country/region: Contributor:
(Name, insfitutions, address. email)
ID* Name of For which | Position | Area Type of Implementing | Objectives Land user involvement
Approach land use Approach bodies
type Initiation Implementation
phase
el
o )
- |

See Notes below for details of required information to provide in each column *Give consecutive numbess for ID

ID  Short defnitlon/description of SLM Approach (containing key characteristics of the approach)
Ry

For more detailed explanations and defrutions refer to the basic version of the questionnaire on SLM approaches

. A at net S/ case-s -ASSes: t- a S! ires h
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TABLE 9 Fleld form — WOCAT Inventory on SLM approaches (continued)
WOCAT Inventory on SLM Approaches (page B)

Date: Country/reglon: Contributor:
(Name, institutions, address, email)
ID* Technical External Motivation of land user Impact Photo Ranking
support material to implement SLM
support World Map Potential

=1

L

%3

See Notes below for details of requuired information to provide in each column *Give consecutive numbers for ID

ID Strengths of SLM Approach Weaknesses of SLM Approach
e

vl

=3

For more detailed explanations and defnitions refer to the basic version of the questionnaire on SLM approaches
attp:/ /wwwwocat net/en/method ! !

CASC- SO A5 SCoSINCI-QLOR / QUCSUOIIN AL a4
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4.3.2 Soil Assessment data collection format

FIELD SCORE CARD
Soil Condition Assessed using V5-Fast Methodolgy
PART A: SOIL VISUAL DESCRIPTORS

Date:

Land Use (Cuarrent and Past):

Site Location:

Recent Weather Conditions:

Soil Type:

Soil Structure:

Soil Texmure:

Soil Colour:

“Walk in” Observations (soil / crop residues):

Soil Profile sketch
Visual Indicator Visual Score (V5) Weighting V5-Fast
of Soil Quality {0 = Poor Condition sCore

1 = Moderate Condition
2 = Good Condition

Tillage pan x3
Aggregate Size Distribution x3
Soil Crusts * (negative) (positive = biological)
* Score for either “negative” 2 = no crust 0 = Poor %7
or “positive (biological)” crusts 1 =some cracking 1=Moderate
0 = continuous crust 2 =Good
Earthworms (or other more i3
pertinent soil fauna)
Roots x 3
Sum of visual V5-Fast scores
Soil Visual Assessment Sum of visual V5-Fast Scores
“Poar” <7
“Moderate” 7-14
"Good” 15-26
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FIELD SCORE CARD
Soil Condition Assessed using V5-Fast Methodolgy
PART B: FIELD SOIL MEASUREMENTS

Field Measurement Actual Visual Score (VS)* Weighting V5-Fast
Value 0 = Poor Condition score
1 = Moderate Condition
2 = Good Condition

Slaking and Dispersion {scores: 0-4) x1.5
Soil pH Mot scored Not scared
Water Infiltration (negative = (positive =
“negative” = sands sands) all other soils)
“pasitive” = other soils 0 = fast 0 =slow i3

1 = medium 1 = medium

2 =slow 2 =fast

Organic C - labile fraction x2
Soil salinity (EC) x3

Sum of soil measurement V5-Fast scores

* These scores not applicable to Slake/Dispersion test, where scores range from 0 to 4 (hence ¥ weighting value)

Soil Measurement Assessment Sum of V5-Fast Scores

“Poor” <7
“Moderate” 7-14
"Good” 15 - 22

Total V5-Fast score (Part A + Part B) scores

“Poor” < 14
"Moderate” 14 - 28
“Good"” 30 -48

Other Notes, e.g. Site Photo; Soil Photo or Skerches of soil, pit location...
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4.3.3 Vegetation Assessment data collection format

TABLE @ Field form for vegetation assessment (degradation/ SLM) in forest/woodland
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4.3.4 Water Resource Assessment data collection format

Water resource assessment

Besides review of the secondary information, water resource assessment is conducted in field through key
information interview and field measurements of biophysical indicators if no up-to-date secondary information
are available.

I. Hydrological regime and Water supply (please tick)

Increase Decrease No change

Hydrological regime and sediment-related processes

Surface runoff

Peak flow/floods

Base flow/ dry season flow

Ground water recharge

Soil moisture recharge

Erosion and sediment load

Water Quality and their causes

Pathogens

Nutrients and Organic matter

Pesticides and other persistent organic pollutants

Salinity

Drought / flood risk and incidence

Do serious droughts / floods occur in the area? /_/Yes /_/No

If yes, how frequent are the drought / flood events? ...........c.c..........

Have they become more or less common in the last 10 years? / /Yes /_/No

Why do local people think this is happening (i.e. such as bare, compacted or crusted soils increasing runoff and
hindering infiltration, the use of less drought resilient crop species, the deviation of streams)?
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Distance and access to water
What is the approximate distance (km) and time (min) taken to reach water for:

i) domestic consumption in the dry and wet seasons ................
ii) livestock watering in the dry and wet seasons? ........ccc.ccueues
iii) Any changes in the [ast 10 years? ........ccevevvievenescerceceierereenenn

How far (km) are the main grazing areas from nearest potable water source in:

[) the dry season ......... ii) the wet season? ............ iii) Has this changed over the last 10 years?..........
Il. Water resources management and changes in demand
Demand on water

What changes have there been in demand on water and water withdrawals in the last decade for the different
water uses (e.g. number of dried-up wells / boreholes)?

Water resources management
Have there been changes in the last 10 years in water conservation, water harvesting activities and irrigation:

a- Soil and water conservation: What techniques are used to optimise moisture and water capture,
retention, infiltration and groundwater recharge? Have they been effective?
Soil and water conservation Effectiveness | Impacts (e.g. increase in Proportion of people

measures (Yes/No) productivity, income, health, | applying these
reduced risk of crop failure) measures (%)

Bench terraces (level, forward or
backward sloping)

Contour bunds / banks (level,
graded, semi-circular, v-shaped,
trapezoidal etc.)

Graded ditches, waterways and cut-
off drains;

Level ditches / pits (infiltration,
retention, sediment and sand traps)
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Soil cover and mulching.

Others.... e,

b- What are the water harvesting techniques at present
- Dams, tanks, Reservoirs
- Roof catchment and cisterns

c- What are the types of irrigation systems operational? What is the proportion of each type?

Type Proportion | Water Meeting Minimizing Minimizing | Minimizing
of each | capture plant water | drainage and | runoff evaporation from
type (%) retention requirement | leaching standing water

Effectiveness in ensuring water use efficiency (high, moderate, or low)

Flood/surfaces

Sprinkler

Drip

Pressure hose

Others

d- What are the constraints to effective water use? Please tick

/__/Salinity /__/Shortage/access /__/Conflict /_/Cost /_/

e- What are the arrangements for water allocation / water rights and water conflict resolution / byelaws on
water resources use and their application? Have there been significant changes in the last 10 years and
why?

lll. Offsite impacts on water resources (tick)
__increasing pressure / demand on the water sources, removal of natural vegetation
___drainage or permanent alteration of the water levels and flows

___inflow of nutrients in run-off from fertilized farmland
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___inflow of non-selective pesticides or herbicides in run-off from adjacent or upstream farm land
___changes in the water regime leading to increased floods, or reduced low

___human activity (e.g. damming, irrigation or recreation and pollution in or close to the water body)

Does local land use and management (vegetation, soil and water) in the study area affect water resources in off-
site/ neighbouring areas (Select impacts from Table 36 P. 143 of Part 2 LADA manual)

Does land use and management outside the study area affect the water resources in the study area? (Select
impacts from Table 36 P. 143 of Part 2 LADA manual)

What are the human and natural causes of off-site impacts? (Identify the relevant causes from Table 37 P 144 of
Part 2 LADA manual and rank them in order of importance starting with the most important)

Note: Guidelines of Biophysical assessment of specific water resources, such as rivers, lakes, wetlands, irrigated lands and
livestock watering points are given through p144-152 of Part 2 LADA manual. No questionnaires is included for their

assessment here.
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4.3.5 Livelihood Assessment data collection format

Household Livelihood assessment

1. Natural capital

1.1 Calendar of farming / herding activities by seasons in relation to rainfall
Activity Months (or by seasons in local terms)

Jan Feb Mar Apr May Jun  Jul Aug Sep ©Ocd Nov Dec

Rainfalls
H-High
L-Low
M-None

Activity codes: Cropping: 1- Land preparation, 2- Planting, 3- Growing, 4- Harvesting 5-Herding,
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1.2 Type of water source available, uses, constraints and changes in the last 10 years

Water Use/available Used for Need access  Constraints Changes
Sources during which  D- Drinking, rights or P-Price
months? |- Irrigation, payment D- Distance
L- Livestock (YesiNo) 5- Safety
O- Quantity
Borehole
Well
Dam /
Reservoir
Rivers
Pipe
Other:

1.3 Household land resources, terms of utilisation, and changes in the last 10 years

Household land Area of land (ha) Terms of Changes
use types utilisation
O- Ownership
R- Rental
5- Share
C- Communal
A- Allocation
Cropping 1:
Cropping 2:
Cropping 3:
Pastures

Matural grazing lands

Forest / Woodlands

Who is responsible for forest management (natural and planted trees)?

Narural:

Planted:
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1.4 Household uses of each crop types

Crop types Crop uses
Market Consumption Fodder Other
Hay
Vegetables
Fruits
Other

1.5 Livestock number by species, details and/or changes in the last 10 years
Animal species Approximate numbers Details/Changes
Cattle

Goats

Sheep

Camel

Other:
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1.6 Vegetation resource(s) used by the household for different activities
Activities Resources used

Land Water Trees/Forest Matural
Vegetation

Grow crop

Fetch water/ water
animals

Wild food

Fuel wood

Feed livestock

Other:

1.7 Main constraints, problems, changes in vegetation resources in the last 10 years

Constraints Resources Changes
Land Water Trees/Forest Natural
Vegetation
Access
Use
Quality
Other:

1.8 General changes in activities and practices: Has the household made changes in his/her
cultivation practices / rangeland management over the last 10 years?
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2. Land degradation

2.1 Quality assessment of the conditions of different land resources and changes

Cropping lands  Grazing lands Forested lands Water
resources

Quality ‘ ‘ ‘ ‘

Changes/Trends

2.2,2.3 & 2.4 Types of land degradation, causes, impacts and changes

Land degradation Causes (direct Root causes Impacts () Changes in last
types/problems pressures) (driving forces) 10 years (trend)

Examples of land degradation: soil loss by runaffs or wind, gully, loss of soil fereilivy, reduced biomass in
the grazging lands, reduced quality of the grazing, loss of palarable species, erc

Example of impacts: reduction of income, diminution of food production, fewer products to sell, reduction

of construction materials, move time spent on farming/gvazing/fetching water, need more inputs/fertilisers,
oL FEEYATION, €iC
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2.5 Measures / interventions currently used to control land degradation / promote
sustainable land management and specific conservation / degradation control measures

SLM / What for When By whom Obstacles
conservation to scale up

Potential conservation / SLM measures / interventions that are known but not currently
implemented

Potential conservation/SLM measures Obstacles to implement
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3. Financial capital and production

3.1, 3.2 & 3.3 Sources and importance of each household income, their use and changes in the
last 10 years

Income sources Order of Use for? Changes
priority
Crop production

Livestock production

Remittances

Fishing

Forest products

Off farm employment

Business

Processing Food (e.g. honey,
cheese, etc.)

Other:

3.4 & 3.5 Changes in yield, inputs and practices in the last 10 years
Crop production Changes (trend)
Yield

Fertilizers / Inputs

Practices / Machinery

Record yields and fertilizer uses per year if available/known by household.
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3.6 Forms of aid received to support agricultural activities
Forms of aid Why When By whom Changes
Subsidies

Extension services

Payments

Food aids

Micro-credit
Project / program

Cooperative bank loan

Borrowing money
from relatives

4. Vulnerability context

4.1 Crises faced by the household in the last 10 years, and impacts / effects on natural
resources and land management

Crises When Impacts on natural resources/Land management

Drought

Food insecurity

Crop failure

Livestock losses

Matural disaster

Health problem

War/conflict

Migration

Indebtedness

Other:
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4.2 Periods of each year with shortage or limited / difficult access to natural resources
Shortage / Limited access Month(s)
Food
Grazing
Fodder
Water
Other:

4.3 Main changes in the landscape and living conditions in the last 10 years (trends)

Changes in landscape
1

2
3

Changes in livelihoods:

1.

e

4.4 Main problems in the area

WP =
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5. Physical capital

5.1 Changes in services / infrastructures access in the last 10 years

Services / Access Distance Changes
Infrastructure G- Good (or time)

M- Medium

P- Poor
Market

Medical centre
School

Farming cooperative

Extension { research

Water points
Main town / city
Other:

5.2 Services / infrastructures not accessible or missing and explain why

Services / Not accessible Missing Why
Infrastructure

Market
Medical centre
School

Farming cooperative

Extension { research

Water points
Main town / city
Other:

5.3 Vehides and farming equipment used by the household and changes in 10 years

Household’s goods Term of access Changes
(O-own; R rent; S share)

Car

Motorcycle

Bicycle

Farm tools

Tractor

Donkey / bull / horse
Other:
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b. Policies, institutions and processes

6.1 Decision makers who control access and use of communal resources and changes in the
last 10 years

Communal resources Decision-makers Changes

Water

Grazing lands

Trees/Forestsiwoodlands

Other:

6.2 Formal and informal laws and rules affecting land/resources management and changes in
the last 10 years

Laws, rules, F- Formal Effects on natural resources Changes
regulations I-Infermal  and land management
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7. Social capital

7.1, 7.2 & 7.3 Household’s membership of associations and benefits

Assaciations Since Direct benefits’ Access to new
when information®

Local group

Producer associations

Womens' groups

NGO

Socialfreligious groups

Water committee/ users
association

Other:

Codes for Benefits: B- Borrowing money; T- Technical support; S- Share equipment; M- Micro-
credit; F- Food processing facilities; T- Transport to marker; A- Access to natural resources; C-
Community integration; O- Other

Codes for Access to new information: S- Seeds; C- Conservation agriculture; L- Land degradation
control measures, R- Rangelands management M- Marketing; O- Other (specity)
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8. Human capital and household composition

8.1 Educational level and training of family members
Family Educational level Training on conservation / SLM
Head
Maother
Children

8.2 Composition of family members
Family Number

Total members

Active workers
Children
Migrants

8.3 Age range of household head
Age of household head
<20
20-30
30-40
40-50
50-60
=60

Page 80 of 103



Heathy Landscape — Baseline Assessment LADA WOCAT Land Degradation Assessment

4.3.6 Format for Key Informant and land users

Key informant and land user interview

Field form — Sustainable Land Management (SLM) practices

Land SLM practice Conservation Benefits of Utilization by Constraints to
degradation effectiveness SLM practice land users in adoption*
problem (+, neutral, -) the area
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* Examples of Constraints: No perception of land degradation
No incentives to adopt SLM practices (e.g. insecurity of tenure, seasonal migration, etc)
No capability to remedy (e.g. land shortage, labour unavailability, lack of capital)

Field form — Plant indicator species

Common name Scientific name What does it Specific qualities, | Causes/pressures
indicate? characteristics
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Field form - Yield trend analysis

Time (year) Yield Events
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Summary table of costs and benefits of management practices

Year Costs (and resources required) Benefits
Labor Tools | Lossincrop area | Increase in crop Savings on Pole production
yield fertilizer
Min (a) | Max (b) | Actual | Min (d) | Max (e) | Min (f) | Max Min (h) | Max (i) | Min (j) | Max (k)
(c) (9)
1
2
3
Calculating net cash flow
Year Total costs Total benefits Net cash flow
Min Max Min Max Min (t—s) Max (u—r)
(a+c+d=r) (b+c+e=s) (f+h+j=t) (g+i+k=u)
1
2
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Comparing cash flow scenarios

Year Lower discount rate Upper discount rate
Discount Minimum Maximum Discount Minimum Maximum
factor discounted net

cash flow discounted factor discounted discounted
net cash net cash net cash
flow flow flow

1

2

3

NPV total
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4.3.7 Form for community focus discussions

Field form for the community focus group discussion

[ This form refers to the questionnaire check list (Tool 1.1). The questions have to be reviewed by the

team prior to the focus group discussion, in order to adapt the questionnaire to the local context and
terminology. |

Study areaorcommunity name: Nameofrecord keeper:
Date of discussion:

1. Population size and number of households:

2. History, migration and pattern of settlement:

3. Land unirs, land use types and water sources in the study area as differentiated by community
members

Land Units Land use types (includes Water Sources
(biophysical) management practices) (natural and manmade)

4 & 5. Main livelihood / productive activities during rainy and dry seasons, also associated
resource uses and products generated.
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Season Resources used
R- Rainy G- Grazing lands
D- Dry M- Medicinal plants
B- Both W- Wild food
W- Water sources
F- Forestftree
O- Other

Products
F- Food
W- Wood
E- Energy
G- other products
- Income

6. Important types of land degradation in the study area, their causes, the impacts, and changes

(trends) over the last 10 years.

Land degradation

Types

Erosion by water (splash, rill,
gully - specify which)
Erosion by wind (dust
storms, sand blow, sediment
deposits, dunes, etc)

Soil physical degradation

(compaction, surface sealing,
crusting, pulverisation, etc.)

Soil biological degradation
{loss or soil organic matter
or soil life, declining fertility
Soil chemical degradation
(nutrient mining, salinity,
acidity pollution, etc)

Causes

Impacts

Changes (trend)

Bullet points 7 to 10 below are used to record, as appropriate, relevant details on soil, vegetation,
water and / or socio-economic aspects of land degradation:
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7. Indicators and causes of soil degradation — including erosion and deterioration of soil
properties, as perceived by the community

Locally perceived 5Soil Indicators Causes of Soil degradation

8. Indicators and causes of degradation of natural vegetation and biodiversity, as perceived by the
community in crop land, in grazing land and in wood/forest land (specity).

Vegetation Indicators Changes/Trends Causes
(Yes/Mo; L, M, H)

Deforestation

Compaosition of vegetation
(structure and species diversity)

Health and quality of grazing lands
Health and quality of forests

Abundance of useful species
(edible, palatable, medicinal, used
for energy, building or crafts, etc.)

Presence of invasive, harmful or
less useful species (toxic, pests, less
palatable species)

Bush encroachment

Evidence of frequent or severe
burning

Extent and vegetation of wetlands

Diversity of habitats in the area

Other (specify)...
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9. Livestock management measures and their problems in terms of land degradation or benefits
in terms of sustainable land management

Livestock management Presence  When and What What

measure High, Why? problems are the
Moderate, (reasons) do they benefits?
Few, None cause?

Range enclosures

Rotational grazing

Ranching

Stall fed (zero grazed) animals

Seasonal livestock movements
(agro-pastoralism)

Permanent livestock movements
(nomadic pastoralism)

Cattle grazing corridors

Use of bye laws, other measures,
to control livestock numbers,
burning, etc.

Other
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10. Forest management measures

Forest management measure Presence  When and What What
High, Why? problems are the
Moderate, (reasons) do they benefits?
Few, None cause?
Clear logging

Selective felling

Coppicing or pollarding

Livestock grazing in forest

Fire control (fire breaks etc)

Use of bye laws, other measures,
to control forest use and
exploitation of products and
wildlife

Other

11. Changes and causes of water quantity and quality

Water Changes (trends) Causes

Quantity

Rainfall

Drought

Flood

Demand -surface water
Demand - groundwater
{wells, boreholes)

¢ lrrigation areafuse

s Other uses

Quality

s Drinking water
¢ lrrigation

s Other uses
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Who practices irrigation in the community? Have the area / crops / seasons changed?

Are community members paying for:
-drinkingwarer?

-warteringanimals?

- irrigation?

What are the implications?
Bullet points 12 to 13 below are used to record livelihoods problems and coping mechanisms

12. Main livelihoods problems relating to land use / management and degradarion:
1.
2.
3.
Specific issues relating to:
e  Occurrenceofconflict(s)
FoodInsecurity

Poverty
Drought/Flood

Access.rights/tenure

13. Main coping mechanisms and strategies:

1.
2.
3.

14. Sustainable land management practices for land degradarion control or land restorarion

SLM practices Reasons for When, and by Results
implementation whom
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15. Importance of organizations influencing sustainability of land management at local level:

Organizations (specify) Influence on sustainability of land management (LD / SLM)

Importance Influence Remarks
H- High, +0or -
M-Medium, L-Low

Informal group

Cooperative of land users

NGO localfinternational

Private sector

Local leader

Government authorities

Research agencies

Other

16. Main informal and formal systems of tenure and rights to access land resources in the community

Land tenure system Details Influence on SLM

Ownership
Allocation
Share

Rent
Communal

Access rights system Details Influence on SLM

Cropping lands
Grazing lands
Forest Lands
Trees

Water
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17. Effects of laws, rules and regularions concerning land resources on land degradation and / or
conservation / SLM

Laws, rules and regulations Effects on land degradation / SLM

18. Major social divisions affecting community members’ access and management of narural
resources

(e.g. poverty / wealth status, religious or caste groupings, pastoralists or sertled farmers, irrigators
or rain-fed farmers)

Social divisions Effects on access and management

of natural resources

19. Record any other relevant information arising during the discussion:
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4.4 Other training data sets
Following software and training data sets available for further training programs.

1. GIS compatible land use maps (1:10000 scale) developed for two pilot sides.
2. LUS system map for pilot sites with unique LUS ID system.

3. Microsoft Access data sets for each GN division were developed.

4. Filled set of MQ formats (hard copies).

5. LUS change and Degradation related maps (soft copy versions)

Page 94 of 103



	Annexes new version - covers -
	Untitled

