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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:  



3 

 

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. 

 



4 

 

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 

restoration guidelines on 

enhancing ecosystem and 

eco-health considerations 

in cascade tank restoration 

with a workshop following 

that 

 

 

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 

1. Develop and submit Action Plan with 

expected time targets   

2. Formulate guideline for restoration 

planning of VTCS using LADA-WOCAT 

approach by developing all model data 

for pilot cascade landscape  

2.) Enhance awareness on related 

stakeholders on application of 

3. Prepare training materials  

4. Conduct training workshops 
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guidelines for systematic 

restoration planning and 

implementation for cascade 

integrated landscape restoration.   

5. Submission of printable version of all 

products (with a set of hard copy) 

 

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 
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2 FINAL PROGRESS 

 

Progress of Sub activity 1 - Develop and submit action Plan with expected time targets completed and already 

submitted with 1st & 2nd 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 I 

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 31st 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. 
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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. 

Healthy Landscape Project   
Training Workshop on Cascade Restoration Guidelines   

Cey Bank Rest  -   Anuradhapura   
31 st 

  May 2024   
  

AGENDA   
08:00  -   0 8:30   Registration   
08:30  -   09:00   Opening  Session     

   Welcome Address  –   Mr. Ajith Silva, Project Manager, Healthy  
Landscape Project     

   Introduction of participants    
09 :00  -   1 0: 0 0   Introduction to Cascade Restoration Guidelines  -   Dr. H.K. Kadupitiya    
10:00  -   10:30   Tea Break   
0 9 :30  -   1 2 : 3 0   Base Principles     

   Spatial setting  of Village Tank C ascade  S ystems   (VTCS)   and  
anatomy of  tank associated components   

   Land degradation & Ecosystem analysis basics   
   GIS for  Land Use System (LUS) mapping   
   Q uestionnisire  M anual (QM)  approach    
   LUS - QM linkage development   

12: 3 0  -   13:30   Lunch break    
13:30  -   15:30   Data  need &  gathering approaches   

   Field investigation & Visual assessment   
   Local knowledge integration   
   Expert judgement   

Data compilation and degradation mapping   
15:00  -   15:30   Tea Break   
15:30  -   1 6 :00      Selection of priority landscape (hotspots/bright spots   mapping )   

   L ocal level  detailed assessment  of Land degradation (LD) and  
Sustainable Land Management (SLM) practices   

16:00  -   17:00   Closing session     
   Discussion   
   Wrap - up    
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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. 

 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. 

 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. 

 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.  

 The land officers commented that during the land alienation process the knowledge gained 

during the training will be much helpful for minimizing environmental damages. 

 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.      
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ANNEXURE I.  TRAINING MATERIALS 

2.1.1 Presentation 1 -  Introduction to Cascade Restoration Guidelines 
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2.1.2 Presentation – “Spatial setting of Village Tank Cascade Systems (VTCS) and anatomy 

of tank associated components” 
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2.1.3 Presentation – “Land data in Sri Lanka” 
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2.1.4 Presentation – 1 : GIS basics for Land Use System (LUS) mapping 
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2.1.5 GIS Presentation 2 -  GIS Data Models   
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2.1.6 GIS Presentation 3 -   Map production and Available maps 
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2.1.7 GIS Presentation 4 -  Open source software and resources  
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2.1.8 GIS Presentation 5 -  GPS, and Mobile apps  
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2.2 Land Degradation Assessment – QM Questionnaire (2024) 

A.1. Administration Unit – Hiriwila site (GN)  A.2. Administration Unit – Nachchaduwa site 

(GN)  B. Land Use System (LUS) 

 

 

 

 

 

 

 

  

 

1. Land Use System Trends  

1 CP-MT-Dambulla-Siyambalawewa  

2 NCP-AN-Palugaswewa-Demuththewa  

3 NCP-AN-Palugaswewa-Horivila  

4 NCP-AN-Palugaswewa-Keleva  

5 NCP-AN-Palugaswewa-Palugaswewa  

6 NCP-AN-Palugaswewa-Senadhiriyagama  

7 NCP-AN-Palugaswewa-Wayaulpatha  

01_Natural forest   

02_Plantation forest   

03_Protected recreational   

04_Scrub land   

05_Grass land   

06_Sparsely vegetated or bare land   

07_Unmanaged bare land   

08_Annual cropping   

09_Peranial non-woody cropping   

10_Tree and shrub cropping   

11_Tea   

12_Home garden   

13_Mining   

14_Paddy abandoned   

15_Paddy land   

16_Urban   

17_Water_body   

18_Water_stream   

19_Wetlands   

1 NCP-AN-Ipalogama-Manewa  

2 NCP-AN-Kekirawa-Ihala Puliyankulam  

3 NCP-AN-Kekirawa-Maradankadawela  

4 NCP-AN-Nachchaduwa-Nachchaduwa NT  

5 NCP-AN-Thirappane-Alisthana  

6 NCP-AN-Thirappane-Aluth Punchikulama  

7 NCP-AN-Thirappane-Dayagama  

8 NCP-AN-Thirappane-Ethungama North  

9 NCP-AN-Thirappane-Ethungama South  

10 NCP-AN-Thirappane-Idigahawewa  

11 NCP-AN-Thirappane-Mahakanumulla  

12 NCP-AN-Thirappane-Manakkulama  

13 NCP-AN-Thirappane-Paidikulama  

14 NCP-AN-Thirappane-Sembukulama  

15 NCP-AN-Thirappane-Thirappane Kadawee  

16 NCP-AN-Thirappane-Thirappanegama  

17 NCP-AN-Thirappane-Walagambahuwa  

18 NCP-AN-Thirappane-Wanamal Uyana  

19 NCP-AN-Thirappane-Wannammaduwa  

20 NCP-AN-Thirappane-Wellamudawa  

1.2 Trend of intensity changes 

 

1. No major changes

2. Moderate increase

3. Moderate decrease

4. Major increase 

5. Major decrease
 

1.3  Remarks (eg: reasons for trend) 

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

………………………………………………

1.1 Trend of area coverage changes 

1. Area Coverage remains stable

2. Area coverage slowly increasing

3. Area coverage slowly decreasing

4. Area coverage rapidly increasing

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

 

 

 

No 

Land degradation types (a) 
(One type or combination of types for 

a particular area) 
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 

i ii iii 

01                   

02                   

03                   

04                   

05                   

06            

07            

08            
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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  

(l) 

Start 

Period 

(yyyy) 

End 

Period 

(yyyy) 

Impact on Ecosystem 

services (f) 

Level of 

Impact (g) 
i ii iii i ii iii 

 

 

 

 

 

 

 

 

              

                

               
 

 

 

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  :-  ………………………………………. 

A – Adaptation : ……………………………………………………………………………………………………………………………………………………………………………………… 

M – Mitigation : ……………………………………………………………………………………………………………………………………………………………………………………… 

P – Prevention : ……………………………………………………………………………………………………………………………………………………………………………………… 

R – Rehabilitation: ………………………………………………………………………………………………………………………………………………………………………………….  

 

4.2 Remarks:-  

..……………………………………………………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………………………………………………… 

Contributor Details: 

Name/s: -            …………………………………………………………………………………………………………………………………………………………………………………………………… 

Designation/s: - …………………………………………………………………………………………………………………………………………………………………………………………………… 

Institution: -      ……………………………………………………………………………………………………………………………………………………………………………………………………. 

Contact No: -    ……………………………………………………………………………………………………….. Date: - …………………………………………………………………….. 

Signature/s:     ……………………………………………………………………………………………………………………………………………………………………………………………………. 

Office Use:     Data computerized by: …………………………………………………………………….. Date:- ……………………………………………………………………… 
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2.2.1 QM Code Sheet 

(a) Type of Land Degradation  

Code Type of Degradation Main types 

Bc Reduction of vegetative cover 

Biological degradation 

Bf Detrimental effects of fires 

Bh Loss of habitats 

Bl Loss of soil life 

Bp Increase of pests/diseases: reduction of biological control 

Bq 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 

Water degradation 

Hg Change in groundwater/aquifer level 

Hp Decline of surface water quality 

Hq Decline of groundwater quality 

Hs 
Change in quantity of surface water: change of the flow regime (flood, low 

flow, drying up of rivers and lakes) 

Hw Reduction of the buffering capacity of wetland areas 

Wg Gully erosion/gullying 

Soil erosion by water 

Wm Mass movements/landslides 

Wo 
Offsite degradation effects : deposition of sediments, downstream flooding, 

siltation of reservoirs and waterways, and pollution of water bodies with eroded 

sediments 

Wr Riverbank erosion 

Wt Loss of topsoil/surface erosion 

 

 

 

 

 

 

 

 

 

(b) Degree of Degradation 

1 Light 

2 Moderate 

3 Strong 

4 Extreme 

(c) Rate of Degradation 

1 No change in degradation 

2 Slowly increasing degradation 

3 Slowly decreasing degradation 

4 Moderately increasing degradation 

5 Moderately decreasing degradation 

6 Rapidly increasing degradation 

7 Rrapidly decreasing degradation update 
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(d) Direct Causes 

Code Direct causes Main Types 

c1 Reduction of plant cover and residues 

Crop and rangeland 

management 

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 

c5 Inappropriate irrigation : inefficient irrigation method, over-irrigation, insufficient drainage 

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 

c9 Others (specify) 

e1 Excessive gathering of fuel wood, (local) timber, fencing materials Over-exploitation of 

vegetation for domestic use e3 Other (specify) 

f1 Large-scale commercial forestry 

Deforestation and removal of 

natural vegetation 

f2 Expansion of urban / settlement areas and industry 

f3 Conversion to agriculture 

f4 Forest / grassland fires 

f5 Road and rail construction 

f6 Others (specify) 

i1 Industry 

Industrial activities and 

mining 

i2 Mining 

i3 Waste deposition 

i4 Others (specify) 

n1 Change in temperature 

Natural causes 

n2 Change of seasonal rainfall 

n3 Heavy/ extreme rainfall (intensity and amounts) 

n4 Windstorms / dust storms 

n5 Floods 

n6 Drought 

n7 Topography 

n8 Others (specify) 

o1 Irrigation 

Over abstraction of water / 

excessive withdrawal of 

water 

o2 Industrial use 

o3 Domestic use 

o4 Mining activities 

o5 Decreasing water use efficiency 

o6 Others (specify) 

p1 Sanitary sewage disposal Discharges 

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 
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p2 Waste water discharge 

p3 Excessive runoff 

p4 Poor and insufficient infrastructure to deal with urban waste 

p5 Others (specify) 

s1 Cultivation of highly unsuitable soils 

Soil Management 

s2 Missing or insufficient soil conservation / runoff and erosion control measures 

s3 Heavy machinery 

s4 Tillage practice (ploughing, harrowing, etc.) 

s5 Others (specify) 

u1 Settlements and roads 
Urbanization and 

infrastructure development 
u2 Recreation (urban) 

u3 Others 

w1 Lower infiltration rates/increased surface runoff 
Disturbance of water cycle 

w2 Others (specify) 
 

 

            (e) Indirect Causes 

c 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 

l 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 

E1 
Regulation of excessive water such as excessive rains, storms, floods   

eg :affecting infiltration, drainage, runoff, evaporation, 

Ecological services 

E10 (Micro)-climate (wind, shade, temperature, humidity) 

E11 Others (Specify) 

E2 
Regulation of scarce water and its availability                                            

eg: during dry seasons, droughts affecting water and evaporation loss 

E3 Organic matter status 

E4 Soil cover (vegetation, mulch, etc.) 

E5 
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 

P3 Land availability 
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P4 Others(Specify) 

S1 
Spiritual, aesthetic, cultural landscape and heritage values, recreation 

and tourism 

Socio-cultural services 

/ human well-being 

S2 Education and knowledge 

S3 Conflicts transformation 

S4 Food & livelihood security and poverty 

S5 Health 

S6 Net income 

S7 
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 

 

(i) Conservation Measures 

A Agronomic 

A1 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 

M2 Change of management/intensity level 

M3 Layout according to natural and human environment 

M4 Major change in timing of activities 

M5 Control/change of species composition 

M6 Waste Management 

M7 Others 

S Structural 

S1 Bench terraces (<6%) 

S2 Forward sloping terraces (>6%) 

S3 Bunds/banks 

S4 Graded ditches/waterways 

S5 Level ditches/pits 

S6 Dams/pans 

S7 Reshaping surface (reducing slope) 

S8 Walls/barriers/palisades 

S9 Others 

V Vegetative 

V1 Tree and shrub cover 

V2 Grasses and perennial herbaceous plants 

V3 Clearing of vegetation (eg fire breaks/reduced fuel) 

V4 Others 

 

 

(j) Purpose 

M -Mitigation 

P – Prevention 

R – Rehabilitation 

(k) Effectiveness 

1 – low 

2 – moderate 

3 – high 

4 – very high 

(l) Effectiveness trend 

1 - No change in effectiveness 

2 - Increase in effectiveness 

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) 

 Ca: Annual cropping: land under temporary/ annual crops usually harvested within 

one, maximally two years (e.g. maize, paddy rice, wheat, vegetables, fodder crops). 

 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). 

 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 

 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: 

 Nomadism: people move with animals. 

 Semi-nomadic pastoralism: animal owners have a permanent place of residence 

where supplementary cultivation is practiced. Herds are moved to distant grazing 

grounds. 

 Ranching: grazing within well-defined boundaries, movements cover smaller 

distances and management inputs are higher compared to semi-nomadism. 

 Transhumant pastoralism: regular movements of herds between fixed areas in 

order to benefit from the seasonal variability of climates and pastures. 

 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. 

 Fn: Natural or semi-natural: forests mainly composed of indigenous trees, not planted 

by man. 

 Selective felling. 

 Clear felling: felling the whole forest at one time. 

 Shifting cultivation: felling (harvesting) only certain valuable trees within a forest. 

 Dead wood/ prunings removal (no cutting of trees). 

 Non-wood forest use (e.g. fruit, nuts, mushrooms, honey, medicinal plants, etc.) . 

 Fp: Plantations, afforestations: forest stands established by planting or/ and seeding 

in the process. of afforestation or reforestation. 

 Monoculture local variety. 

 Monoculture exotic variety. 

 Mixed varieties. 

 Fo: Other: e.g. selective cutting of natural forests and incorporating planted species.  

Settlements, 

infrastructure 

 Ss: Settlements, buildings  

 St: Traffic lines: roads, railways 

 Se: Energy lines: pipe lines, power lines 

 So: Other infrastructure 
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2.2.3 SLM measures – the constituents of a Technology 

Type of measure Subcategories Examples 

Agronomic measures 

Error! Objects cannot be created from 

editing field codes. 

 are usually associated with annual crops  

 are repeated routinely each season or in 

a rotational sequence 

 are of short duration and not 

permanent 

 do not lead to changes in slope profile 

 are normally independent of slope 

A1:  Vegetation/ soil 

cover  

Mixed cropping, intercropping, relay cropping, cover cropping 

A2:  Organic matter/ 

soil fertility 

Conservation agriculture, production and application of compost/ 

manure, mulching, trash lines, green manure, crop rotations 

A3:  Soil surface 

treatment 

 

Zero tillage (no-till), minimum tillage, contour tillage 

Differentiate tillage systems: No tillage, reduced tillage (>30% soil 

cover), full tillage (>30% soil cover).  

A4:  Subsurface 

treatment 

Breaking compacted subsoil (hard pans), deep ripping, double 

digging 

A5:  Seed management, 

improved varieties 

Production of seeds and seedlings, seed selection, seed banks, 

development/ production of improved varieties 

A6: Residue 

management 

A7:    Others 

Specification required: burned, grazed, collected, retained. 

Vegetative measures 

Error! Objects cannot be created from 

editing field codes. 

 involve the use of perennial grasses, 

shrubs, or trees 

 are of long duration 

 often lead to a change in slope profile 

 are often aligned along the contour or 

against the prevailing wind direction 

 are often spaced according to slope 

V1:  Tree and shrub 

cover  

Agroforestry, windbreaks, afforestation, hedges, live fences 

V2: Grasses and 

perennial 

herbaceous plants 

Grass strips along the contour, vegetation strips along riverbanks  

V3:  Clearing of 

vegetation 

Fire breaks, reduced fuel for forest fires 

V4: Replacement or 

removal of alien/ 

invasive species 

Cutting of undesired trees and bushes 

V5: Others Tree nurseries 

Structural measures  

Error! Objects cannot be created from 

editing field codes. 

 

 are of long duration or permanent 

 often require substantial inputs of 

labour or money when first installed 

 involve major earth movements and/ or 

construction with wood, stone, concrete, 

etc. are often carried out to control 

runoff, erosion, and wind velocity, and 

to harvest rainwater 

 often lead to a change in slope profile 

 are often aligned along the contour/ 

against prevailing wind direction 

 are often spaced according to slope 

If structures are stabilized by means of 

vegetation, also select relevant vegetative 

measures! 

S1:  Terraces Bench terraces (slope of terrace bed <6%); Forward-sloping 

terraces (slope of terrace bed >6% 

S2:  Bunds, banks  Earth bunds, stone bunds (along the contour or graded), semi-

circular bunds (“demi-lunes”) 
S3:  Graded ditches, 

channels, 

waterways 

Diversion/ drainage ditch, waterways to drain and convey water 

S4:  Level ditches, pits Retention / infiltration ditches, planting holes, micro-catchments 

S5:  Dams, pans, ponds Dams for flood control, dams for irrigation, sand dams 

S6:  Walls, barriers, 

palisades, fences 

Sand dune stabilization, rotational grazing (using fences), area 

closure, gully plugs (check dams)  

S7:  Water harvesting/ 

supply/ irrigation 

equipment 

Rooftop water harvesting, water intakes, pipes, tanks, etc. 

S8: Sanitation/ waste 

water structures 

Compost toilet, septic tanks, constructed treatment wetlands 

S9: Shelters for plants 

and animals 

Greenhouses, stables, shelters for plant nurseries 
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S10: Energy saving 

measures 

Wood-saving stoves, insulation of buildings, renewable energy 

sources (solar, biogas, wind, hydropower) 

S11: Others Compost production pits; reshaping of surface (slope reduction) 

Management measures 

Error! Objects cannot be created from 

editing field codes. 

 involve a fundamental change in land 

use 

 usually involve no agronomic and 

structural measures 

 often result in improved vegetative 

cover 

 often reduce the intensity of use 

M1: Change of land use 

type  

Area closure/ resting, protection, change from cropland to 

grazing land, from forest to agroforestry, afforestation 

M2: Change of 

management/ 

intensity level  

Change from grazing to cutting (for stall feeding), farm enterprise 

selection (degree of mechanization, inputs, commercialization), 

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 

M3: Layout according 

to natural and 

human 

environment 

Exclusion of natural waterways and hazardous areas, separation 

of grazing types, distribution of water points, salt licks, livestock 

pens, dips (grazing land); increase of landscape diversity, forest 

aisle 

M4: Major change in 

timing of activities 

Land preparation, planting, cutting of vegetation 

M5: Control/ change of 

species composition 

(if annually or in a 

rotational sequence 

as done e.g. on 

cropland  A1) 

Reduction of invasive species, selective clearing, encouragement 

of desired/ introduction of new species, controlled burning (e.g. 

prescribed fires in forests/ on grazing land)/ residue burning 

M6: Waste 

management 

(recycling, re-use 

or reduce) 

Includes both artificial and natural methods for waste 

management 

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 (S10) + 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 Expert recommendation 

 

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  
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Heathy Landscape – Baseline Assessment  LADA WOCAT Land Degradation Assessment  

Page 64 of 101 

 

2.3 Local Assessment field data collection formats 

2.3.1 Assessing SLM Technologies and Approaches 
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2.3.2 Soil Assessment data collection format 
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2.3.3 Vegetation Assessment data collection format 
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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? …………………….. 

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)?  

…………………………………………………………………………………………………………………………………………………………………. 

What is the period of drying up or flooding (months and interval)?  

…………………………………………………………………………………………………………………………………………………………………. 

What are the main impacts they have on the different livelihoods activities? 

…………………………………………………………………………………………………………………………………………………………………. 
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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? …………………. 
iii) Any changes in the last 10 years? ……………………………………….. 

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

I) the dry season ……… ii) the wet season? ………… iii) Has this changed over the last 10 years?.......... 

II.  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)?  

…………………………………………………………………………………………………………………………………………………………………. 

How is the water supply managed and by whom? Is the management sustainable and equitable? 

…………………………………………………………………………………………………………………………………………………………………. 

Do all people in the community / area have equal rights to use water resource?  

…………………………………………………………………………………………………………………………………………………………………. 

If not what are the differences?   

…………………………………………………………………………………………………………………………………………………………………. 

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 

measures  

Effectiveness 

(Yes/No) 

Impacts (e.g. increase in 

productivity, income, health, 

reduced risk of crop failure) 

Proportion of people 

applying these 

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) 

   



Heathy Landscape – Baseline Assessment  LADA WOCAT Land Degradation Assessment  

Page 73 of 101 

 

Soil cover and mulching.    

Others…………………………… 

 

   

 

 

   

b- What are the water harvesting techniques at present 

- Dams, tanks, Reservoirs 

- Roof catchment and cisterns 

- ….... 
- …….. 

Is water collected used for - /__/Agriculture   /__/ domestic use /__/  livestock /__/ other ………  

 

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

Type  Proportion 

of each 

type (%) 

Water 

capture 

retention 

Meeting 

plant water 

requirement 

Minimizing 

drainage and 

leaching 

Minimizing 

runoff  

Minimizing 

evaporation from 

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? 

……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………… 

III.  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) 

__ other …………………………………………………………………….. 

 

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  
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Heathy Landscape – Baseline Assessment  LADA WOCAT Land Degradation Assessment  

Page 78 of 101 

 

 



Heathy Landscape – Baseline Assessment  LADA WOCAT Land Degradation Assessment  

Page 79 of 101 

 

 
 

 

 



Heathy Landscape – Baseline Assessment  LADA WOCAT Land Degradation Assessment  

Page 80 of 101 
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Heathy Landscape – Baseline Assessment  LADA WOCAT Land Degradation Assessment  

Page 82 of 101 

 

 



Heathy Landscape – Baseline Assessment  LADA WOCAT Land Degradation Assessment  

Page 83 of 101 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



Heathy Landscape – Baseline Assessment  LADA WOCAT Land Degradation Assessment  

Page 84 of 101 

 

 



Heathy Landscape – Baseline Assessment  LADA WOCAT Land Degradation Assessment  

Page 85 of 101 
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2.3.6 Format for Key Informant and land users 

Key informant and land user interview 

Field form – Sustainable Land Management (SLM) practices 

Land 

degradation 

problem 

SLM practice Conservation 

effectiveness 

(+, neutral, -) 

Benefits of 

SLM practice 

Utilization by 

land users in 

the area 

Constraints to 

adoption* 

      

 

 

 

     

 

 

 

     

 

 

 

     

 

 

 

     

 

 

 

     

 

 

 

     

* 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 

indicate? 

Specific qualities, 

characteristics 

Causes/pressures 

 

 

    

 

 

    

 

 

    

 

 

    

 

 

    

 

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 Loss in crop area Increase in crop 

yield 

Savings on 

fertilizer 

Pole production 

Min (a)  Max (b)  Actual 

(c)  

Min (d)  Max (e)   Min (f) Max 

(g)  

Min (h) Max (i)  Min (j) Max (k) 

1 

 

 

           

2 

 

 

           

3 

 

 

           

 

Calculating net cash flow 

Year Total costs Total benefits Net cash flow 

Min 

(a+c+d=r) 

Max  

(b+c+e=s) 

Min 

(f+h+j=t) 

Max 

(g+i+k=u) 

Min (t – s) Max (u – r) 

1 

 

 

      

2 

 

 

      

3 
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Comparing cash flow scenarios 

Year  Lower discount rate Upper discount rate 

Discount 

factor 

Minimum 

discounted net 

cash flow 

Maximum 

discounted 

net cash 

flow 

Discount 

factor 

Minimum 

discounted 

net cash 

flow 

Maximum 

discounted 

net cash 

flow 

1 

 

      

2 

 

      

3 

 

      

NPV total       
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2.3.7 Form for community focus discussions  
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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.  
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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 



2 

 

 

Figure 1: Eight principles for ecological restoration (sources: Gann et. al., 19991). 

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. 

 

  
Figure 2:The Driving Forces-Pressures-State-Impact-Response (DPSIR) Paradigm  
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Figure 3: The seven steps approach with corresponding outputs 
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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 I figure 4.  

 

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 (Ipalogama, 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.) 

A A1 

 
 

B B1 

 

 
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) 
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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: 

 necessary authorizations need to be obtained for the sub national LD and SLM 

assessment. 

 Stakeholder analysis need to be conducted to determine who should be involved in 

the assessment. 

 Develop a detailed project plan with stakeholders and key policymakers, including 

activities, timeline, budget and responsibilities, based on specific country needs. 

 Secure project budget for implementation, and creating agreements and contracts 

with stakeholders, contractors and partners involved in project implementation. 

 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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 Discuss data availability and the interinstitutional agreements needed to ensure data 

sharing. 

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

 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. 

 Designed and establish a work plan for project implementation. 

 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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Figure 7: Landuse of Nachchaduwa 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. 

• 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.  

1. Land-use change assessment 

2. LD assessment 

3. Conservation and SLM assessment 

4. 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.  

 

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). 

 

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 

 

 

Figure 12: Trend in LUS change intensity 
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Figure 13: Land degradation detected 
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Figure 14: Percentage of degraded area 
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Figure 15: Degree of Degradation 
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Figure 16: Rate of Degradation 

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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Some example maps and other information that can be developed are listed below. 

 Maps to compare Degradation extent, Degradation severity 

 List most important direct causes due to particular degradation type 

 Compare types of impacts of degradation on ecosystem services 

 Level of impacts of degradation on ecosystem services 

 Negative impact of degradation on ecosystem services 

 Comparison of degradation versus conservation 

 Compare effectiveness of existing SLM technologies and measures against degradation 

 Severity of degradation 

 SLM practices against degradation 

 Compare effectiveness of existing SLM technologies and measures against degradation  

 Effectiveness trend of existing SLM technologies and measures against degradation 

 SLM extent and adopted measures against particular degradation types 

 Compare extent of SLM technologies against degradation 

 Zones where particular degradation type is addressed by SLM  

 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.  

 

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 III, 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. 
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ANNEXURE I.  TRAINING MATERIALS 

4.1 GIS Presentation 
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4.2 Land Degradation Assessment – QM Questionnaire (2024) 

A.1. Administration Unit – Hiriwila site (GN)  A.2. Administration Unit – Nachchaduwa site 

(GN)  B. Land Use System (LUS) 

 

 

 

 

 

 

 

  

 

1. Land Use System Trends  

1 CP-MT-Dambulla-Siyambalawewa  

2 NCP-AN-Palugaswewa-Demuththewa  

3 NCP-AN-Palugaswewa-Horivila  

4 NCP-AN-Palugaswewa-Keleva  

5 NCP-AN-Palugaswewa-Palugaswewa  

6 NCP-AN-Palugaswewa-Senadhiriyagama  

7 NCP-AN-Palugaswewa-Wayaulpatha  

01_Natural forest   

02_Plantation forest   

03_Protected recreational   

04_Scrub land   

05_Grass land   

06_Sparsely vegetated or bare land   

07_Unmanaged bare land   

08_Annual cropping   

09_Peranial non-woody cropping   

10_Tree and shrub cropping   

11_Tea   

12_Home garden   

13_Mining   

14_Paddy abandoned   

15_Paddy land   

16_Urban   

17_Water_body   

18_Water_stream   

19_Wetlands   

1 NCP-AN-Ipalogama-Manewa  

2 NCP-AN-Kekirawa-Ihala Puliyankulam  

3 NCP-AN-Kekirawa-Maradankadawela  

4 NCP-AN-Nachchaduwa-Nachchaduwa NT  

5 NCP-AN-Thirappane-Alisthana  

6 NCP-AN-Thirappane-Aluth Punchikulama  

7 NCP-AN-Thirappane-Dayagama  

8 NCP-AN-Thirappane-Ethungama North  

9 NCP-AN-Thirappane-Ethungama South  

10 NCP-AN-Thirappane-Idigahawewa  

11 NCP-AN-Thirappane-Mahakanumulla  

12 NCP-AN-Thirappane-Manakkulama  

13 NCP-AN-Thirappane-Paidikulama  

14 NCP-AN-Thirappane-Sembukulama  

15 NCP-AN-Thirappane-Thirappane Kadawee  

16 NCP-AN-Thirappane-Thirappanegama  

17 NCP-AN-Thirappane-Walagambahuwa  

18 NCP-AN-Thirappane-Wanamal Uyana  

19 NCP-AN-Thirappane-Wannammaduwa  

20 NCP-AN-Thirappane-Wellamudawa  

1.2 Trend of intensity changes 

 

1. No major changes

2. Moderate increase

3. Moderate decrease

4. Major increase 

5. Major decrease
 

1.3  Remarks (eg: reasons for trend) 

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

………………………………………………

1.1 Trend of area coverage changes 

1. Area Coverage remains stable

2. Area coverage slowly increasing

3. Area coverage slowly decreasing

4. Area coverage rapidly increasing

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

 

 

 

No 

Land degradation types (a) 
(One type or combination of types for 

a particular area) 
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 

i ii iii 

01                   

02                   

03                   

04                   

05                   

06            

07            

08            
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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  

(l) 

Start 

Period 

(yyyy) 

End 

Period 

(yyyy) 

Impact on Ecosystem 

services (f) 

Level of 

Impact (g) 
i ii iii i ii iii 

 

 

 

 

 

 

 

 

              

                

               
 

 

 

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  :-  ………………………………………. 

A – Adaptation : ……………………………………………………………………………………………………………………………………………………………………………………… 

M – Mitigation : ……………………………………………………………………………………………………………………………………………………………………………………… 

P – Prevention : ……………………………………………………………………………………………………………………………………………………………………………………… 

R – Rehabilitation: ………………………………………………………………………………………………………………………………………………………………………………….  

 

4.2 Remarks:-  

..……………………………………………………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………………………………………………………………………… 

Contributor Details: 

Name/s: -            …………………………………………………………………………………………………………………………………………………………………………………………………… 

Designation/s: - …………………………………………………………………………………………………………………………………………………………………………………………………… 

Institution: -      ……………………………………………………………………………………………………………………………………………………………………………………………………. 

Contact No: -    ……………………………………………………………………………………………………….. Date: - …………………………………………………………………….. 

Signature/s:     ……………………………………………………………………………………………………………………………………………………………………………………………………. 

Office Use:     Data computerized by: …………………………………………………………………….. Date:- ……………………………………………………………………… 
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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 

Biological degradation 

Bf Detrimental effects of fires 

Bh Loss of habitats 

Bl Loss of soil life 

Bp Increase of pests/diseases: reduction of biological control 

Bq 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 

Water degradation 

Hg Change in groundwater/aquifer level 

Hp Decline of surface water quality 

Hq Decline of groundwater quality 

Hs 
Change in quantity of surface water: change of the flow regime (flood, low 

flow, drying up of rivers and lakes) 

Hw Reduction of the buffering capacity of wetland areas 

Wg Gully erosion/gullying 

Soil erosion by water 

Wm Mass movements/landslides 

Wo 
Offsite degradation effects : deposition of sediments, downstream flooding, 

siltation of reservoirs and waterways, and pollution of water bodies with eroded 

sediments 

Wr Riverbank erosion 

Wt Loss of topsoil/surface erosion 

 

 

 

 

 

 

 

 

 

(b) Degree of Degradation 

1 Light 

2 Moderate 

3 Strong 

4 Extreme 

(c) Rate of Degradation 

1 No change in degradation 

2 Slowly increasing degradation 

3 Slowly decreasing degradation 

4 Moderately increasing degradation 

5 Moderately decreasing degradation 

6 Rapidly increasing degradation 

7 Rrapidly decreasing degradation update 
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(d) Direct Causes 

Code Direct causes Main Types 

c1 Reduction of plant cover and residues 

Crop and rangeland 

management 

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 

c5 Inappropriate irrigation : inefficient irrigation method, over-irrigation, insufficient drainage 

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 

c9 Others (specify) 

e1 Excessive gathering of fuel wood, (local) timber, fencing materials Over-exploitation of 

vegetation for domestic use e3 Other (specify) 

f1 Large-scale commercial forestry 

Deforestation and removal of 

natural vegetation 

f2 Expansion of urban / settlement areas and industry 

f3 Conversion to agriculture 

f4 Forest / grassland fires 

f5 Road and rail construction 

f6 Others (specify) 

i1 Industry 

Industrial activities and 

mining 

i2 Mining 

i3 Waste deposition 

i4 Others (specify) 

n1 Change in temperature 

Natural causes 

n2 Change of seasonal rainfall 

n3 Heavy/ extreme rainfall (intensity and amounts) 

n4 Windstorms / dust storms 

n5 Floods 

n6 Drought 

n7 Topography 

n8 Others (specify) 

o1 Irrigation 

Over abstraction of water / 

excessive withdrawal of 

water 

o2 Industrial use 

o3 Domestic use 

o4 Mining activities 

o5 Decreasing water use efficiency 

o6 Others (specify) 

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. 



Heathy Landscape – Baseline Assessment  LADA WOCAT Land Degradation Assessment  

Page 48 of 103 

 

p1 Sanitary sewage disposal 

Discharges 

p2 Waste water discharge 

p3 Excessive runoff 

p4 Poor and insufficient infrastructure to deal with urban waste 

p5 Others (specify) 

s1 Cultivation of highly unsuitable soils 

Soil Management 

s2 Missing or insufficient soil conservation / runoff and erosion control measures 

s3 Heavy machinery 

s4 Tillage practice (ploughing, harrowing, etc.) 

s5 Others (specify) 

u1 Settlements and roads 
Urbanization and 

infrastructure development 
u2 Recreation (urban) 

u3 Others 

w1 Lower infiltration rates/increased surface runoff 
Disturbance of water cycle 

w2 Others (specify) 
 

 

            (e) Indirect Causes 

c 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 

l 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 

E1 
Regulation of excessive water such as excessive rains, storms, floods   

eg :affecting infiltration, drainage, runoff, evaporation, 

Ecological services 

E10 (Micro)-climate (wind, shade, temperature, humidity) 

E11 Others (Specify) 

E2 
Regulation of scarce water and its availability                                            

eg: during dry seasons, droughts affecting water and evaporation loss 

E3 Organic matter status 

E4 Soil cover (vegetation, mulch, etc.) 

E5 
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 

Socio-cultural services 

/ human well-being 

S2 Education and knowledge 

S3 Conflicts transformation 

S4 Food & livelihood security and poverty 

S5 Health 

S6 Net income 

S7 
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 

A1 Vegetation/soil cover 

A2 Organic matter/soil fertility 

A3 Soil surface treatment 

A4 Subsurface treatment 

A5 Others 

M Management 

M1 Change of land use type 

M2 Change of management/intensity level 

M3 Layout according to natural and human environment 

M4 Major change in timing of activities 

M5 Control/change of species composition 

M6 Waste Management 

M7 Others 

S Structural 

S1 Bench terraces (<6%) 

S2 Forward sloping terraces (>6%) 

S3 Bunds/banks 

S4 Graded ditches/waterways 

S5 Level ditches/pits 

S6 Dams/pans 

S7 Reshaping surface (reducing slope) 

S8 Walls/barriers/palisades 

S9 Others 

V Vegetative 

V1 Tree and shrub cover 

V2 Grasses and perennial herbaceous plants 

V3 Clearing of vegetation (eg fire breaks/reduced fuel) 

V4 Others 

 

 

(j) Purpose 

M -Mitigation 

P – Prevention 

R – Rehabilitation 

(k) Effectiveness 

1 – low 

2 – moderate 

3 – high 

4 – very high 

(l) Effectiveness trend 

1 - No change in effectiveness 

2 - Increase in effectiveness 

3 - Decrease in effectiveness 
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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) 

 Ca: Annual cropping: land under temporary/ annual crops usually harvested within 

one, maximally two years (e.g. maize, paddy rice, wheat, vegetables, fodder crops). 

 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). 

 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 

 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: 

 Nomadism: people move with animals. 

 Semi-nomadic pastoralism: animal owners have a permanent place of residence 

where supplementary cultivation is practiced. Herds are moved to distant grazing 

grounds. 

 Ranching: grazing within well-defined boundaries, movements cover smaller 

distances and management inputs are higher compared to semi-nomadism. 

 Transhumant pastoralism: regular movements of herds between fixed areas in 

order to benefit from the seasonal variability of climates and pastures. 

 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. 

 Fn: Natural or semi-natural: forests mainly composed of indigenous trees, not planted 

by man. 

 Selective felling. 

 Clear felling: felling the whole forest at one time. 

 Shifting cultivation: felling (harvesting) only certain valuable trees within a forest. 

 Dead wood/ prunings removal (no cutting of trees). 

 Non-wood forest use (e.g. fruit, nuts, mushrooms, honey, medicinal plants, etc.) . 

 Fp: Plantations, afforestations: forest stands established by planting or/ and seeding 

in the process. of afforestation or reforestation. 

 Monoculture local variety. 

 Monoculture exotic variety. 

 Mixed varieties. 

 Fo: Other: e.g. selective cutting of natural forests and incorporating planted species.  

Settlements, 

infrastructure 

 Ss: Settlements, buildings  

 St: Traffic lines: roads, railways 

 Se: Energy lines: pipe lines, power lines 

 So: Other infrastructure 
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4.2.3 SLM measures – the constituents of a Technology 

Type of measure Subcategories Examples 

Agronomic measures 

Error! Objects cannot be created from 

editing field codes. 

 are usually associated with annual crops  

 are repeated routinely each season or in 

a rotational sequence 

 are of short duration and not 

permanent 

 do not lead to changes in slope profile 

 are normally independent of slope 

A1:  Vegetation/ soil 

cover  

Mixed cropping, intercropping, relay cropping, cover cropping 

A2:  Organic matter/ 

soil fertility 

Conservation agriculture, production and application of compost/ 

manure, mulching, trash lines, green manure, crop rotations 

A3:  Soil surface 

treatment 

 

Zero tillage (no-till), minimum tillage, contour tillage 

Differentiate tillage systems: No tillage, reduced tillage (>30% soil 

cover), full tillage (>30% soil cover).  

A4:  Subsurface 

treatment 

Breaking compacted subsoil (hard pans), deep ripping, double 

digging 

A5:  Seed management, 

improved varieties 

Production of seeds and seedlings, seed selection, seed banks, 

development/ production of improved varieties 

A6: Residue 

management 

A7:    Others 

Specification required: burned, grazed, collected, retained. 

Vegetative measures 

Error! Objects cannot be created from 

editing field codes. 

 involve the use of perennial grasses, 

shrubs, or trees 

 are of long duration 

 often lead to a change in slope profile 

 are often aligned along the contour or 

against the prevailing wind direction 

 are often spaced according to slope 

V1:  Tree and shrub 

cover  

Agroforestry, windbreaks, afforestation, hedges, live fences 

V2: Grasses and 

perennial 

herbaceous plants 

Grass strips along the contour, vegetation strips along riverbanks  

V3:  Clearing of 

vegetation 

Fire breaks, reduced fuel for forest fires 

V4: Replacement or 

removal of alien/ 

invasive species 

Cutting of undesired trees and bushes 

V5: Others Tree nurseries 

Structural measures  

Error! Objects cannot be created from 

editing field codes. 

 

 are of long duration or permanent 

 often require substantial inputs of 

labour or money when first installed 

 involve major earth movements and/ or 

construction with wood, stone, concrete, 

etc. are often carried out to control 

runoff, erosion, and wind velocity, and 

to harvest rainwater 

 often lead to a change in slope profile 

 are often aligned along the contour/ 

against prevailing wind direction 

 are often spaced according to slope 

If structures are stabilized by means of 

vegetation, also select relevant vegetative 

measures! 

S1:  Terraces Bench terraces (slope of terrace bed <6%); Forward-sloping 

terraces (slope of terrace bed >6% 

S2:  Bunds, banks  Earth bunds, stone bunds (along the contour or graded), semi-

circular bunds (“demi-lunes”) 
S3:  Graded ditches, 

channels, 

waterways 

Diversion/ drainage ditch, waterways to drain and convey water 

S4:  Level ditches, pits Retention / infiltration ditches, planting holes, micro-catchments 

S5:  Dams, pans, ponds Dams for flood control, dams for irrigation, sand dams 

S6:  Walls, barriers, 

palisades, fences 

Sand dune stabilization, rotational grazing (using fences), area 

closure, gully plugs (check dams)  

S7:  Water harvesting/ 

supply/ irrigation 

equipment 

Rooftop water harvesting, water intakes, pipes, tanks, etc. 

S8: Sanitation/ waste 

water structures 

Compost toilet, septic tanks, constructed treatment wetlands 

S9: Shelters for plants 

and animals 

Greenhouses, stables, shelters for plant nurseries 
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S10: Energy saving 

measures 

Wood-saving stoves, insulation of buildings, renewable energy 

sources (solar, biogas, wind, hydropower) 

S11: Others Compost production pits; reshaping of surface (slope reduction) 

Management measures 

Error! Objects cannot be created from 

editing field codes. 

 involve a fundamental change in land 

use 

 usually involve no agronomic and 

structural measures 

 often result in improved vegetative 

cover 

 often reduce the intensity of use 

M1: Change of land use 

type  

Area closure/ resting, protection, change from cropland to 

grazing land, from forest to agroforestry, afforestation 

M2: Change of 

management/ 

intensity level  

Change from grazing to cutting (for stall feeding), farm enterprise 

selection (degree of mechanization, inputs, commercialization), 

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 

M3: Layout according 

to natural and 

human 

environment 

Exclusion of natural waterways and hazardous areas, separation 

of grazing types, distribution of water points, salt licks, livestock 

pens, dips (grazing land); increase of landscape diversity, forest 

aisle 

M4: Major change in 

timing of activities 

Land preparation, planting, cutting of vegetation 

M5: Control/ change of 

species composition 

(if annually or in a 

rotational sequence 

as done e.g. on 

cropland  A1) 

Reduction of invasive species, selective clearing, encouragement 

of desired/ introduction of new species, controlled burning (e.g. 

prescribed fires in forests/ on grazing land)/ residue burning 

M6: Waste 

management 

(recycling, re-use 

or reduce) 

Includes both artificial and natural methods for waste 

management 

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 (S10) + 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 Expert recommendation 

 

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  
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4.3 Local Assessment field data collection formats 

4.3.1 Assessing SLM Technologies and Approaches 
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4.3.2 Soil Assessment data collection format 
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4.3.3 Vegetation Assessment data collection format 
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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? …………………….. 

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)?  

…………………………………………………………………………………………………………………………………………………………………. 

What is the period of drying up or flooding (months and interval)?  

…………………………………………………………………………………………………………………………………………………………………. 

What are the main impacts they have on the different livelihoods activities? 

…………………………………………………………………………………………………………………………………………………………………. 
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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? …………………. 
iii) Any changes in the last 10 years? ……………………………………….. 

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

I) the dry season ……… ii) the wet season? ………… iii) Has this changed over the last 10 years?.......... 

II.  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)?  

…………………………………………………………………………………………………………………………………………………………………. 

How is the water supply managed and by whom? Is the management sustainable and equitable? 

…………………………………………………………………………………………………………………………………………………………………. 

Do all people in the community / area have equal rights to use water resource?  

…………………………………………………………………………………………………………………………………………………………………. 

If not what are the differences?   

…………………………………………………………………………………………………………………………………………………………………. 

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 

measures  

Effectiveness 

(Yes/No) 

Impacts (e.g. increase in 

productivity, income, health, 

reduced risk of crop failure) 

Proportion of people 

applying these 

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…………………………… 

 

   

 

 

   

b- What are the water harvesting techniques at present 

- Dams, tanks, Reservoirs 

- Roof catchment and cisterns 

- ….... 
- …….. 

Is water collected used for - /__/Agriculture   /__/ domestic use /__/  livestock /__/ other ………  
 

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

Type  Proportion 

of each 

type (%) 

Water 

capture 

retention 

Meeting 

plant water 

requirement 

Minimizing 

drainage and 

leaching 

Minimizing 

runoff  

Minimizing 

evaporation from 

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? 

……………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………… 

III.  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) 

__ other …………………………………………………………………….. 

 

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  
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4.3.6 Format for Key Informant and land users 

Key informant and land user interview 

Field form – Sustainable Land Management (SLM) practices 

Land 

degradation 

problem 

SLM practice Conservation 

effectiveness 

(+, neutral, -) 

Benefits of 

SLM practice 

Utilization by 

land users in 

the area 

Constraints to 

adoption* 
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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 

indicate? 

Specific qualities, 

characteristics 

Causes/pressures 
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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 Loss in crop area Increase in crop 

yield 

Savings on 

fertilizer 

Pole production 

Min (a)  Max (b)  Actual 

(c)  

Min (d)  Max (e)   Min (f) Max 

(g)  

Min (h) Max (i)  Min (j) Max (k) 

1 

 

 

 

           

2 

 

 

           

3 

 

 

           

 

Calculating net cash flow 

Year Total costs Total benefits Net cash flow 

Min 

(a+c+d=r) 

Max  

(b+c+e=s) 

Min 

(f+h+j=t) 

Max 

(g+i+k=u) 

Min (t – s) Max (u – r) 

1 

 

 

 

      

2 
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3 

 

 

      

 

Comparing cash flow scenarios 

Year  Lower discount rate Upper discount rate 

Discount 

factor 

Minimum 

discounted net 

cash flow 

Maximum 

discounted 

net cash 

flow 

Discount 

factor 

Minimum 

discounted 

net cash 

flow 

Maximum 

discounted 

net cash 

flow 

1 

 

      

2 

 

      

3 

 

      

NPV total       
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4.3.7 Form for community focus discussions  
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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)  
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