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1 
The Master Sampling  
Frames Test Protocol 

 
J. Delincé, N. Keita and F. Bolliger 

1.1. Background and objectives 

1.1.1. Background 

Agricultural statistics are usually produced on the basis of a household or farm 
survey conducted on a sample of Enumeration Areas (EA) or other small 
administrative units (villages, etc.). The scheme of these surveys may lead to the 
production of biased estimations for several reasons, such as the incompleteness 
of the list of households in the selected EA from which the sample to be 
interviewed is drawn. In other cases, statistics are based on subjective estimates 
made by local experts (such as extension workers). In these cases, even if bias 
exists, there is exhaustive information on each EA that may be proficiently used 
as a covariate in model-assisted or model-based estimators (for example, a 
calibration estimator or a small-area estimator). Finally, area frames are also 
used; however, these may suffer from limited capabilities to deliver precision on 
localized or rare crops, which would thus have to be addressed by means of a 
multiple frame approach. 

The consultants of the Global Strategy to improve Agricultural and Rural 
Statistics (hereafter, Global Strategy or GSARS) have proposed methods to 
improve the current statistical methodologies using list frames (LSFs), area 
frames (AFs), and multiple frames (MFs) to build a Master Sampling Frame 
(MSF; see GSARS, 2015)2. To extend the analyses and identify practical details, 
desk and field tests were undertaken in 2016. 

 

                                                           

2 GSARS. 2015. Handbook on Master Sampling Frames for Agricultural Statistics: Frame 
Development, Sample Design and Estimation. GSARS Handbook: Rome. 
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1.1.2. Objectives 

As explained in the handbook on the Master Sampling Frames -MSF- (GSARS, 
2015), one of the goals of the Global Strategy is to foster the use of an MSF and 
an Integrated Survey Framework. This protocol limits its objective to the MSF, 
while the Integrated Survey Framework is covered by the AGRIS concept 
(GSARS, 2017).3 The primary objective of the in-country desk and field tests 
will be to assess the relative advantages and disadvantages of using LSFs, ASFs, 
and MFs for building and using the MSF. Accordingly, the field tests will help 
to quantify the cost-effectiveness of various sampling strategies, also 
considering the use of auxiliary information derived from standard and advanced 
sources such as administrative registers or remote sensing. The findings from 
the field test will be integrated into a technical document containing practical 
recommendations on MSF implementation and into the planned revision of the 
abovementioned handbook on the Master Sampling Frames. 

1.2. Specific research questions 

More specifically, the desk and field tests seek to address questions regarding 
the construction of the frame, the sampling strategies, the estimation methods 
and the costs and benefits of the various options. A subset of the following 
questions will be addressed in each test country, in function of their current 
survey specificities. 

a. Construction of the frame 

    In the case of List Frames (LFs) 

1. How can existing EAs and holders lists be reused? 

2. What is the best method to create wholly new EAs? 

3. How can the new EAs and holders lists be linked with those created for 
the census? 

4. How can administrative registers and survey lists be combined? 

  

                                                           

3 GSARS. 2017 (forthcoming). AGRIS Handbook: Generic Methodology. GSARS Handbook: 
Rome. 
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    In the case of Area Frames (AFs) 

5. For a segment approach, what are the materials and time necessary, and 
how should the segment size be determined? 

6. For a point approach, what are the materials and time necessary, and how 
should the grid distance and cluster size be chosen?  

Variables falling within the scope of each type of frame: 

7. Among the crop, livestock, socioeconomic, forest and fisheries 
variables, which could be adequately surveyed with the selected frames? 

b. Sampling Strategies 

8. What stratification efficiency can be achieved with the AF and the LF? 

9. What homogeneity can be achieved in two-stage sampling? 

10. What variance reduction can be achieved with probability proportional 
to size (PPS)? 

c. Estimation methods 

11. What practical problems were encountered with multiframe estimators? 

12. What is the bias of the remote sensing pixel-counting estimator? 

13. What are the advantages of a remote sensing regression estimator? 

d. Costs and benefits of the various frames (LSFs, ASFs, MFs) 

14. How does the coefficient of variation (CV) relate to the variable totals 
(crop area, number of livestock, economic value)? 

15. What is the bias observed and/or eliminated? 

16. What are the costs relating to frame establishment and maintenance? 

17. Time, costs and difficulties of the survey approach. 
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1.3. Variables of interest and observation units 

The Global Strategy identifies a minimum set of core data (table 1 in World 
Bank, 2011). The MSF handbook (GSARS, 2015) limits the master frame to the 
following variables of interest:  

- Crops. The MSF handbook refers to eight core crop items that include 
at least wheat, maize, and rice, as these account for major food supplies, 
a large proportion of land use, and value added to the economy’s GDP. 
The data required for these core items include the area planted and 
harvested, yield, and production. Other core items include agricultural 
inputs, such as use of fertilizer, improved seeds, water, etc. Other core 
data items include periodic information on the economic situation of 
farms, costs of production, and changes in structure.  

- Livestock. Core livestock items include cattle, sheep, pigs, poultry and 
other species that are important to the country. The data required for the 
livestock items include inventories at a given point in time, annual births, 
and the production of milk, eggs, and wool for a reference period.  

- Socioeconomics of the rural households. In addition to the economics of 
the farms, the socioeconomics of associated households will be covered, 
with the aim of obtaining information on the number and size of 
associated households, the age and education level of the household 
chief, and the existence of any non-farm income. The question of rural 
households without land will also be studied. 

- Land cover stocks. Land cover statistics for the entire region of interest 
will be derived when establishing the GIS reference frame with current-
year imagery. 

- Geographic location. GIS coordinates will be defined for all holdings in 
the frames.  

- Forestry and land fishery aquaculture. These will also be covered as 
long as they are part of the farm business. 

For some of the above variables of interest (i.e. costs of production or stocks), 
the observation units will necessarily be the agricultural holdings (farms). For 
others (land cover stocks, geographic location), they will be part of the test if the 
study can make use of them and if the required material is available (such as 
GPS equipment or remote sensing imagery). 
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1.4. Alternatives to the frames  

The MSF handbook envisages single frames, dual frames and multiple frames. 

- The single frame can be an LF (census, register) or an AF (a segment or 
points). 

- The dual frame is considered to be composed of one lf and one AF. 

- The multiple frame consists of three or more frames and will be included 
in these country tests whenever their added value is cost-effective. If 
several list frames are available, they usually will be integrated into a 
single frame and any duplicates will be identified. 

In each country, the tests will aim to compare the various frame options, to 
identify which of these may be considered the “Master Frame”, allowing for 
cost-efficient collection of farm-level information (product transformation and 
trade being treated separately) during and between census periods (which 
normally span ten years).  

1.5. Sampling design options 

Once the frame is chosen, several sampling design options are proposed: 

- Census. This option entails the complete enumeration of all holdings in 
the region of interest. Budget allowing, this is recommended to serve as 
reference for the other sampling designs, or simply to allow for 
simulation of a maximum of alternative designs. 

- Simple Random Sampling (SRS). Here, all units of the population are 
included with an equal selection probability (πk = n/N).  In the case of 
systematic sampling, the variances will be computed using SRS 
formulas. 

- Stratified sampling. After partition of the population, all strata will be 
sampled in an SRS mode. 

- Two-stage sampling. After partition of the population into Primary 
Sampling Units (PSUs; that is, EAs), an SRS sample of PSUs will be 
drawn and Secondary Sampling Units (SSUs) within the sampled PSUs 
will be SRS-selected.  

- PPS sampling. The units will be chosen with variable probability. For 
list frames, this will be based on auxiliary size information, that is, on 
the “economic output on preceding year” ( πk =  n*size of farm k / Σ farm 
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sizes in the region). In the case of area frames, a distinction must be 
drawn between the land cover and the farm’s characteristics. 

- Land cover: these variables do not require tracing the farm. For area 
segments, the observation unit is the segment and the design is SRS. 
For point area frames, the observation unit is the field unit and the 
selection probability is proportional to the field size. As the variable 
of interest (field type size) must be divided by the selection 
probability, the estimation of the land cover area resumes to the 
proportion of the points with the land cover multiplied by the area of 
the region.   

- Farm characteristics: for segment area frames, πk =  ns * (farm k 
area/area of region of interest). For point area frames, πk =  ns*np*area 
of farm k /area of the region of interest), with ns being the number of 
segments and np. the number of points per segment. 

1.6. The estimators 

In single frames (LFs or AFs), the following estimators could be tested: 

- Horvitz-Thompson estimator 

- Calibration estimator. This will be of particular interest if auxiliary 
information extracted from current-year remote sensing imagery is used. 
In the case of area segments, the regression estimator will be used. In the 
case of point sampling, the direct calibration estimator will be based on 
the remote sensing confusion matrix. 

- Pixel counting. After the imagery covering the region of interest has 
been classified, the pixel count frequencies will be redressed using the 
remote sensing confusion matrix. 

In dual frames, simplicity will be chosen and the screening estimator will be 
compared with the Hartley estimator (with p≠0). 
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1.7. Rationales, assumptions and assessment of the  
       existing data sources 
 
1.7.1. Rationales, target variables and units 

The country tests are designed to provide guidance for building an MSF and 
using it for sampling design and estimation, while applying a sound 
methodology and optimizing available resources. 

Considering that the sample sizes will be of approximately 1 000 to 2 000 farms 
per country (budget allowing), the work will take place at the administrative 
level, which would enable meeting a precision level of approximately 10 percent 
(CV).  

To accurately compare the performance and costs of different frame types and 
units, a number of parallel surveys following different methodologies could be 
carried out in the same regions. 

 
1.7.2. Main assumptions 

a. It is assumed that the smallest available administrative units, or the EAs, 
are small enough to be compatible with the test sample size. It should be 
noted that in two-stage sampling, the PSUs must be as similar as possible 
and the SSUs as different as possible, because most of the variance will 
come from the PSU level. On the other hand, in stratification, the units 
within strata must be as similar as possible, as the total variance is split 
within and between strata; and between strata, variance vanishes as all 
strata belong to the sample.  

b. It is also assumed that a GIS layer with the boundaries of the EAs is 
available or can be produced at a reasonable cost. 

c. It is assumed that 5 percent to 10 percent of the Utilized Agriculture Area 
(UAA) of the selected region will be sampled in the test.  

d. It is assumed that the presence of a list of holders (households) is 
available, for example from a previous census or a farm register, where 
auxiliary variables are recorded for each unit. 

e. It is assumed that the units in different frames can be easily identified 
and linked to allow for the computation of multiple frame estimators. 
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1.8. Country desk tests 

Global Strategy consultants have proposed alternative methods to improve 
current agriculture survey methodologies; however, further research is required 
to compare them in practical situations. Before the country field test is 
undertaken, a desk test can help to identify the subset of methods that are most 
likely to succeed, which will in turn enable allocating a higher share of the 
budget to the “best-bet” methodologies. Using geolocalized census micro data 
(or any other type of data available), the desk test will conduct simulations that 
mimic real situations; this will facilitate the assessment of the proposed 
advanced methods, as opposed to the standard methods currently being used. 
This type of simulation experiment is also useful to compare stratification based 
on different types of auxiliary variables. 

It is anticipated that as a result of the desk test, relatively few methods will be 
tested on the field. 

Additionally, the desk test will enable analysis of the trade-off between the 
improvement in the efficiency of the estimators (that is, the reduction of bias or 
costs) and the complexity of the methodology to be implemented, in terms of 
required training and software. 

Based on the simulation studies, the desk test can answer some of the specific 
research questions, more specifically: 

1. How can existing EAs and holders’ lists be updated or reused? 

2. How can EAs be created from the beginning: what should be the fixed 
area, the fixed number of holdings and the optimal size? 

3. How can new EA holders lists, census lists and large farm short lists 
(holding ID, respective weights) be linked to one another? 

4. How can administrative registers and survey lists be combined? 

5. For the segment approach, what are the materials and time required, and 
how should the segment size be chosen? 

6. For the point approach, what are the materials and time required, and 
how should the grid distance and cluster size be chosen?  

7. Among the variables relating to crops, livestock, socioeconomics, 
forests and fisheries, which ones can be surveyed with the selected 
frame? 

8. What stratification efficiency can be achieved in the AF and the LF? 
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9. What is the degree of homogeneity (intra-class correlation and variance 
reduction) that can be achieved in two-stage sampling? Does replicate 
sampling facilitate variance estimation? 

10. What variance reduction can be achieved with PPS? 

11. How does the CV relate to the variable totals (crop area, number of 
livestock, value)? 

1.9. Country in-field tests 

After the desk tests, the in-field test further details the investigations and focuses 
on analysing the  estimation methods and the relative costs and benefits for each 
frame type. Besides the use of existing frames, specific activities for building 
improved frames by following new methodologies are also planned. More 
specifically, these activities are envisaged:  

a. Constructing an LF from the population and agricultural censuses, to 
assess the cost, coverage and quality of estimates  

b. Building an AF using existing material to assess the cost and quality of 
estimates 

c. Conducting parallel surveys on the alternative frames; notably, to 
guarantee independence of the results, the parallel surveys should be 
conducted by different teams. 

The in-field tests aim to answer the following questions: 

1. What problems were encountered with multiframe estimators? 

2. What is the bias of the remote sensing pixel-counting estimator? 

3. What  are the advantages of a remote sensing regression estimator? 

4. What are the bias observed and/or eliminated? 

5. What are the costs associated with frame establishment and 
maintenance? 

6. What are the costs and difficulties relating to the survey approach at 
hand? 
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1.10. Expected outcomes: evaluating the alternative  
         methods 

The alternative methods should be evaluated against the following factors: 

a. Costs classified by type (frame, sampling, collecting: time to travel, cost 
of locating units, measurement costs); 

b. Efficiency (or variance) of the estimators; 

c. Bias; 

d. Overcoverage or undercoverage of the LF (compared to the AF); 

e. Problems and errors in identifying sample units: identification of the 
points, identification of farm holders from an area sample, location of 
farm holders from the list, identification of fields (linkage errors and 
their effect on estimation); 

f. Assessment of the quality of the administrative data, if this was used to 
update the frame in terms of the population units or auxiliary variables 
used for stratification and estimation; 

g. Assessment of the suitability of the available data and human resources;  

h. Other problems encountered in practice (for example, relating to the use 
of software). 

In particular, comparisons with the costs and the quality measures of the 
methodologies currently applied will be provided.  
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2 

The MSF Field Experiments 
Conducted in Nepal 

 
J. Delincé, A. Bashyal,, L. Kleinewillinghöfer, D. Remotti and R. Singh 

2.1. The agricultural statistics baseline in Nepal 

The Central Bureau of Statistics (CBS) is responsible for carrying out the 
decennial agricultural census, which is an important source of agricultural 
statistics regarding the structure of agriculture. Nepal has been conducting 
agricultural censuses under the recommendations and framework of the World 
Programme for the Census of Agriculture of the Food and Agriculture 
Organization of the United Nations (FAO) since 1961–1962. To date, the 
agricultural censuses conducted are: the first (1961–1962), the second (1971–
1972), the third (1981–1982), the fourth (1991–1992), the fifth (2001–2002) and 
the sixth (2011–2012).  

The basic observation unit for the agriculture census is the agriculture holding, 
which is based on the information collected in the population census. Within 
each district, the EAs are the PSUs and the holdings are the SSUs, leading to a 
two-stage sampling plan. A detailed description of the methodology is given in 
Bashyal (2014); the relative results are presented in a 2015 CBS technical report 
on the Reliability of Data of the National Census of Agriculture 2011/12. 

Nepal built its 2012 agricultural census MSF on the basis of the results of the 
2011 population list census (5 385 271 agri-holdings compiled the agriculture 
module). For each of the 75 districts, a two-stage sample was established, aiming 
to achieve a national sample size of 130 000 holdings. The “ward” entities (36 
022) constitute the EAs or PSUs. A sample of 5 200 PSUs were selected, the 
number selected per district being a function of the total crop area at power 0.4. 
The PSUs were selected by PPS, the size variable being the number of holdings 
per EA. In each PSU, 25 holdings (SSUs) were taken (by systematic sampling 
within four “size” strata). The population census maps, whenever available, were 
reused. 



 

20 
 

The main variables of interest were (the mean and the total of): total area of 
holdings; area of temporary crops; area/production for paddy, wheat and maize; 
number of cattle; number of buffaloes; number of chickens; and farm population. 
A community questionnaire was used to gather “ward-level” information on 
socioeconomic conditions, infrastructure, services and development projects. 
Approximately 2 500 enumerators participated in the agricultural census, for an 
estimated cost of USD 1.3 million. 

The stratified two-stage sampling plan being self-weighting, the variances were 
estimated at district level by creating ten subsamples of PSUs. The CVs at 
national level and for the plain Tarai region are given in table 1, which shows 
that for most items, the CV is better than 1 percent. At district level, the sample 
size being on average 75 times lower, the CVs should be around 9 times greater. 

Table 1. Total estimated, standard error and CV in Tarai region and at country level.  
 

 
 

Source: CBS, 2015. 
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2.2. Desk experiments 

Considering that the 2011 census micro data is accessible, the CBS proceeded 
to perform additional computations. A number of changes in variance 
calculation were applied. First, an exact (instead of the abovementioned 
resampling approach) variance estimator was used, following the self-weighting 
two-stage formulae 11.36 & 11.38 given in Cochran (1977) (although replacing 
the totals with averages and fo, the sampling fraction, with n.mi/M0): 

                        n  _ 

Tpps =  (M0/n) Σ yi 
                i=1               n     _    = 

Var(Tpps) = M0
2/(n(n-1)) Σ (yi-y)2    

                                        i=1                                                       

                 

where yi is the sample mean in the ith PSU (EA), n is the number of sampled 
PSUs (EAs), mi is the number of sampled households in the ith PSU and M0 the 
total number of households in the district. 

Second, sample sizes were maintained equal for all variables, thus keeping the 
sampled holdings where crop area or production were absent (displaying values 
of zero). Bearing in mind Vogel’s warning (2015) on CV increase in the case of 
rare events, the results initially obtained  by the CBS (rejecting the zeros from 
the sample) were compared to a more standard approach that based the 
estimation on all values observed. Although all districts were considered, for the 
sake of simplicity, this technical report only presents the results obtained for the 
districts of Kavre and Chitawan for paddy rice. 

First, it may be seen that the sample CVs increase from 52 percent to 71 percent 
in Kavre and from 46 percent to 65 percent in Chitawan when the zero values 
are kept in the sample. Second, when taking into account the differences in 
sample sizes, it may be seen that the estimated total areas of paddy rice per 
district remains stable; however, the CVs of the estimated totals (CV(T)) 
increase as expected: from 5.9 percent to 8.0 percent in Kavre and from 5.2 
percent to 7.1 percent in Chitawan. 
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Table 2. Comparison of estimated total areas and CVs with and without farms that do not 
crop paddy rice, Kavre and Chitawan districts. 

 
 Paddy Rice Kavre Chitawan   
  with zeros without zeros with zeros without zeros 
M0 68 872 39 203 88 242 67 859 
n  79 76 83 81 
mean 0.148 0.257 0.415 0.500 
variance 0.011 0.018 0.073 0.054 
CV % 71 52 65 46 
T 10 194 10 084 36 614 33 948 
CV(T) % 8.0 5.9 7.1 5.2 

 

Stratification efficiency 

As mentioned above, the census sampling plan was stratified at district level 
(75). The district stratification efficiency (Er= var(ysrs)/var(ystr)) was estimated 
using formula 5.34 of Cochran (1977) (applied to the mean area per holding): 

    _                                                            _      _ 
V(Ysrs) =(1-f)/n Σ WhSh

2 +(1-f)/n  Σ Wh (Yh –Y)2                 With Wh = Nh/N 
 

In this simulation, the samples within the district were considered as SRS 
(resulting in variances lower than those provided when considering the two-
stage sampling). For the main crops, it may be seen that the district stratification 
provided excellent efficiency due to the variable sampling fraction (from 2 
percent to 20 percent, for all crops) and the different mean crop acreages per 
district. 

Table 3. Variances of the mean area per holding and stratification-relative efficiency for 
major crops at national level, 2011–2012 census. 

 

Name of crops 
Variance of 

stratification 
SRS variance 

Relative 
Efficiency (RE) 

Paddy 8.37E-07 3.10E-06 3.71 
Wheat 4.25E-07 1.18E-06 2.78 
Maize 1.19E-07 6.13E-07 5.17 
Potato 5.70E-09 6.06E-08 10.63 
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Design effect of two-stage sampling 

Two-stage sampling is commonly applied to solve the problems and costs 
associated with the travelling time between households, as clustering them 
reduces the time needed to reach each individual household. In this case, 25 
households per EA were selected and it is possible to estimate the design effect 
(the ratio between the variance of the two-stage variance and the SRS variance). 
The calculations rely on a one-way analysis of variance where clusters are 
considered as the random effect (Hansen et al., 1953, pp. 259–268). As shown 
in table 4, at national level, the variances increase by a factor of four to eight. 
The relevant question is thus to evaluate whether the decrease in the surveying 
costs due to the clustering of households per EA compensates for the increase in 
variance.                                                                                                                                                                                                                               

 
 Table 4. Design effect and intra-class correlation for major crops areas at national level 
 

 Mean CV (%) Design 
effect 

Intra-class  
correlation 

Paddy Rice 0.33 1.08 3.7 0.12 
Wheat 0.18 1.40 5.0 0.17 
Maize 0.19 0.94 6.0 0.22 
Potato 0.03 2.25 8.6 0.33 

Effect of EA size  

Based on the above results, the effect of EA size on the estimation variance was 
observed. The EAs’ sizes were first increased by grouping the EAs into pairs, 
resulting in a smaller sample of EAs with a target sample size of 50 households. 
The EAs were then split into two subsets, resulting in a larger sample of EAs 
with a target size of 12 households. 

As can be seen in table 5 below, the intra-class correlations (derived as above 
from the design effect, Deff = 1 + (m-1)*r) – with m being the number of 
households per EA and r the intra-class correlation – remain stable for EAs of 
12 and 25 households. However, they decrease for the merged EAs of 50 
households due to the greatest average distance between households (HHs; in 
this connection, it must be recalled that the aggregated pairs of EAs are not 
contiguous). In any case, for all crops, the minimum design effect is observed 
with the lower number of households per EA. Consequently, purely from a 
variance point of view, EAs of 12 households behave better than those of 25. 
Considering that enumerators cannot conduct 25 interviews in a single trip, the 
survey is more likely to profit from a reduction in the number of households per 
EA. 
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Table 5. Design effect in function of the number of households per EA. 

 

PPS sampling efficiency 

In the 2011–2012 agricultural census, the EAs were selected per district by 
means of PPS. The size variable chosen was the number of holdings in the EA 
(Nh). The Horvitz-Thompson estimator – for all designs – and its estimated 
variance are given by formulae 2.8.1 and 2.8.9 in Särndal et al. (1992):  

   Tπ = Σs yi/ πi         with s={i/i=1,nh} 

 

   V(Tπ) = ΣΣs  (1/ π ij )  ((π ij / πi πj) -1)yi yj    
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These formulae require computation of the marginal and joint sampling 
probabilities. Considering that the sampling was done through replacement with 
pi=nh/Nh and that out of n trials, ν different EAs were selected, the result is: 

  πi  = 1- (1- pi)n 

  π ij =  πi+πj –(1-(1-(πi+πj))n) 

The efficiency of PPS sampling is often presented as depending on the 
correlation between the size variable – z – and the variable of interest, y. As 
stated by Lehtonen and Pahkinen (2004), the exact formula is the following: 

Er= Vsrs/Vpps = 1+  {N2. Cov(z,y2/z) / ν } / Vpps 

with N being the total number of holdings in the district and ν being the number 
of sampled EAs in the district. 

Lehtonen and Pahkinen make an interesting observation: “[t]hus, PPS sampling 
is more efficient than SRS if the correlation of the variable pair (z,y2/z) is 
positive. On the other hand, it was previously noted that most efficient PPS 
sampling occurs if the ratio Yk/Zk is a constant, say C for each population 
element. Then the design variance Vppswr(tHT) attains its minimum, zero. If we 
insert C = Yk/Zk in the previous covariance term, it is noted that Cov(z, y2/z) 
reduces to the covariance of z and y. Thus, the correlation of z and y2/z is equal 
to that of the original variables z and y in this case. We conclude that a necessary 
condition of PPS sampling being more efficient than SRSWR is that the study 
variable y and the auxiliary variable z are positively correlated in the population. 
But for a sufficient condition, the ratio Yk/Zk should remain constant over the 
population.” 

As shown in table 6, good efficiencies are obtained. For paddy rice, the average 
relative efficiency is 3.7; for wheat, maize and potato, there are gains in variance 
by a factor of 2.5, 4 and 2.3 respectively. 
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Table 6. The relative efficiency of PPS sampling per province, for major crops. 
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Global balance of the 2011–2012 census design in Nepal 

Taking into account the stratification and PPS efficiency gains and the two-stage 
losses, it is possible to compute (table 7) the global design efficiency of the 
retained sampling plan in Nepal’s 2011–2012 census. Multiplying the two gains 
and dividing by the loss, an overall efficiency is attained that ranges, at national 
level, from 1.4 for the wheat area, to 3.7 for the paddy rice area. 

Table 7. Global efficiency of the Nepal census design. 
Agricultural Census 2011 (survey list frame) 

 

Nepal Stratification PPS Two - stage Global 

 Efficiency Efficiency Design Effect Efficiency 

Paddy Rice 3.7 3.7 3.7 3.7 

Wheat area 2.8 2.5 5 1.4 
Maize area 5.2 4 6 3.5 
Potato area 10.6 2.3 8.6 2.8 

 
2.3. Setting up the field experiments 

2.3.1. Introduction 
 

In the context of the MSF field test protocol, the Crop and livestock survey and 
census section of CBS Nepal carried out point AF surveys in the Chitawan and 
Kavre districts. The surveys consisted in a stratified two-stage sampling plan of 
800 points per district: the PSUs were segments of 25 ha and the SSUs were 
points where land cover/use was observed and farmers identified.  

The frame consisted of a grid of square segments of 25 ha each, created with the 
FAO Collect Earth software (Openforis, 2017) and superimposed over the target 
districts. Chitawan is composed of 8 968 segments and Kavre of 5 563 segments. 
The stratification took place at segment (PSU) level. In July 2016, CBS staff 
photointerpreted (using free access imagery from Bing and Google) and 
classified the segments into four classes of agricultural intensity. In each 
segment, four points distant 150m from one another were examined, following 
the interpretation legend presented in figure 1.   
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Figure 1. Photointerpretation tool based on Google Earth and Collect Earth. 

 

In function of the number of agricultural points, the segments were considered 
as highly agricultural (three to four agricultural points  stratum AGRI-34), 
medium agricultural (two agricultural points  stratum AGRI-2), low 
agricultural (one agricultural point  stratum AGRI-1) or non-agricultural 
(stratum bare land, urban, other, uncertain). The process resulted in a 
stratification into four strata of agricultural intensity, one non-agricultural 
stratum (BL, S, O, D) and a nonsampled stratum containing forest and water 
bodies. The time required for the photointerpretation of both districts amounted 
to approximately 50 working days (300 points per operator per day) spread over 
a two-week period, as several photointerpreters worked in parallel. The sampling 
intensity per stratum ensured that the sampling probability was doubled from 
low-agriculture intensity to medium-agriculture intensity, and doubled again 
from medium-agriculture intensity to high-agriculture intensity. The population 
and sample size of segments per district can be found in table 18 below. The 
sample of segments was drawn by FAO and consisted of 200 segments per 
district, each containing four points to be visited. It should be noted that the 
segments classified as forest or water were not sampled, thus reducing the area 
of interest by 35 percent in Kavre and 66 percent in Chitawan. 
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Figure 2. Distribution of the sample in Kavre (left, hilly region) and Chitawan                            
(right, plain region) overlaid upon Google imagery. 

 

The field survey consisted of two parts: first, the land cover was observed and 
recorded at the 800 sample points per district; second, if a point was located on 
arable land or permanent cropland, the farmer managing the field was identified 
and an interview was conducted with him or her, gathering whole-farm-level 
information on: 

- Crops: area planted, production and yield for wheat, maize, rice, millet, 
potatoes, oilseeds, vegetables and banana 

- Agricultural inputs: use of nitrogen fertilizer and water use (area 
irrigated and costs relating to irrigation) 

- Costs of production: costs for transportation of banana and rice products 
to the market 

- Livestock and poultry: type and number of animals at the time of survey 

Considering that Nepal has two agricultural seasons (for winter crops, February 
to July; for summer crops, July to November) and that the field survey took place 
in October 2016, the information was asked for the current summer and previous 
winter seasons, so that the entire agricultural year was covered. 

In addition to the information on land cover and farms, variables were recorded 
to obtain information on the time required for major survey work steps and to 
trace the locations of the enumerators and farms using GPS coordinates and 
automatic track logging. 
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2.3.2. Survey preparation 

For the preparation of the field survey activities, the following material was 
elaborated. 

- Survey instructions for the enumerators, dealing with point observations 
and farm interviews and including all relevant survey tasks, from point 
localization to data transfer and backup strategies, as well as a definition 
of the variables to be collected in the survey. The instructions are based 
on the Malawi point frame survey project conducted by Consorzio ITA 
and EFTAS in 2015.  

- A hierarchical nomenclature covering all possible crop types and other 
land cover classes based on the nomenclatures used in the 2011 Nepal 
agricultural census and the 2015 Malawi point frame survey (Consorzio 
ITA and EFTAS, 2015). 

- Field maps (imagettes) on Bing maps4 (or Google Earth, if Bing did not 
cover the area) in different scales:  

o 400 segment (PSU) maps at a scale of 1:1 200 showing the four 
points (SSUs) and the respective observation radii; the segment 
maps are the points of reference for identifying the precise 
position of the sample point 

o Overview maps at a scale of 1:10 000 showing the segments and 
points and available road data and labels 

o Team overview maps at a scale of approximately 1:75 000 
showing the segments assigned to each survey team, road data, 
labels and administrative unit (ward) names 

- A Data Entry Tool (DET) for mobile data entry using Samsung Galaxy 
tablets. The DET is based on OpenForis Collect and Collect Mobile5. 
OpenForis Collect enables managing survey data, quality control and 
exporting to different formats. Collect Mobile is the Android-based app 
for the collection of data in the field using the tablets. Two DETs were 
created: one for point observation and one for farm interviews.  

                                                           
4 Preference was given to Bing imagery as it corresponds to an orthophotomap, which allows for 
an exact location of the points in the imagery. As slopes are frequent and steep in Nepal, this 
represented a great advantage, especially as the imagery will have to be changed in future 
surveys. 
5 http://www.openforis.org.   

http://www.openforis.org/
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- GPX files for each survey team, to be used in the Garmin Etrex GPS 
device to help approaching or locating the sample point. 

- A list of material proposing the required equipment and material for the 
enumerators (backpacks, tablets, GPS devices, SIM cards, etc.). Most of 
the material and equipment could be purchased by the FAO Office in 
Nepal and was handed to the CBS prior to survey conduction.  

All documents, maps and files were sent to the CBS using the “ftp” server. The 
survey instructions, maps and technical instructions (see annexes 1 to 5 of this 
technical report) were also copied to the tablets. 

Figure 3. Example of Bing map at a scale of 1:2 000, showing the four survey points 
(Kavre). 
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2.3.2.1. Survey setup 

The survey was conducted by 12 enumerators, six for each district, organized in 
binomes: teams A, B and C were assigned to Kavre and teams D, E and F to 
Chitawan. The planned number of survey days was 20 per enumerator, with a 
planned 1.7 segments per enumerator and day or 3.4 daily segments per binome.  

Each team was assigned a more or less equal number of segments to survey. The 
binome moved together to a segment and separated for the observation of points 
and conducting of interviews. 

The survey started on 22 October 2016, after a four-day training, and ended with 
the collection of the last data by 4 December 2016. 

The start of the survey was initially foreseen for the beginning of October; the 
envisaged duration was of 20 days. This would have enabled completion of the 
field activities before the main harvest period of the current summer season by 
the end of October. However, due to public holidays falling in the beginning of 
October, the CBS requested to shift the training and start of the survey to mid- 
orend of October.  

The timeline of the survey activities, all conducted in 2016, is provided below.  

- Preparation of training and survey: August – October  

- Mission for survey local setup by L. Kleinewillinghöfer: 14–26 October  

- Training of CBS central staff: 16 –17 October 

- Training of enumerators: 18 –21 October  

- Start of the survey: 22 October (Kavre) and 23 October (Chitawan) 

- Public holidays in Nepal: 29 October – 2 November 

- CBS follow-up mission: 3 – 4 November 

- Public holiday in Chitawan: 6 November 

- End of survey in Chitawan: 19 November   

- End of survey in Kavre: 06 December  

- Data collection and cleaning by CBS: 19 November – 5 December  

- Mission for data analysis by D. Remotti: 5 – 11 December 

 



 

33 
 

2.3.3. Data flow, follow-up and quality control 

As noted above (section 2.3.2), the survey data consisting of point observation 
and interviews were entered in Samsung Galaxy tablets using OpenForis Collect  
as the customized DET. The enumerators were asked to transfer the entered data 
to the central database via a mobile network on a daily basis, or as often as 
network coverage was available. With OpenForis, there is currently no option to 
directly transfer the survey data from the app to the central database; therefore, 
Dropbox was used. The first step was to create a Dropbox account for the survey 
data exchange. Then, the Dropbox app was installed on all tablets. In Dropbox, 
a folder structure was created according to which each enumerator was assigned 
his of her own folder (each labelled A1, A2, B1, etc.). In OpenForis Collect, 
there is a function to export the entered data and the output file can be directly 
sent to the folder on the common Dropbox account. Each enumerator was asked 
to create an export file after each point or interview. The uploading of the export 
files to Dropbox took place automatically, once Internet became available 
through the mobile data network. In the office, the export files were then 
regularly downloaded from the various enumerator Dropbox folders and 
imported in the OpenForis desktop database (central database). The photographs 
were collected directly from the tablets during the follow-up missions and at the 
end of the survey because they were too heavy to send through the mobile 
network.  

There was no major gap in the data flow from any enumerator, and no major 
issue with the data flow was reported by the CBS. The continuous data flow 
from the field allowed for constant monitoring of survey progress and timely 
follow-up on any delay or quality-related issue. For example, the comparably 
slow performance of a survey team in Kavre district, and thus a possible delay 
in survey activities, could be identified at an early stage.  

The CBS organized two follow-up missions to meet the enumerators in the field, 
collect the complete data (including photographs and GPX), and clarify any 
issues. Over the entire survey, FAO held a bi-weekly monitoring of the survey 
progress and provided technical support and feedback to the CBS.  

In summary, the CBS organized the survey excellently and their staff was 
capable of handling any technical issues encountered. 

Survey data, photographs, documents and any other data related to the survey 
were shared between the partners through an ftp server kindly provided by 
EFTAS. 
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After an initial quality control performed on the first data collected during the 
first FAO follow-up mission, basic quality control (especially to ascertain the 
completeness of the data) was conducted throughout the survey activities, 
essentially to check that all required data (point data and corresponding 
interviews) were in the database. The CBS performed quality control and data 
cleaning on the final collected data, which allowed for identification of 
remaining problems and solution of most of them, by accessing the raw files, the 
GPS measurements and the photographic files. For the verification of the land 
cover at the sample point, a photograph of the point location marked with a flag 
was available. 

Figure 4. Examples of field photographs taken with the Samsung tablets at point survey 
locations. 

 

 
            
                  Winter potato – Kavre                                            Harvested paddy – Kavre 
 

     
 
                 Harvested paddy – Kavren                                   Harvested maize – Kavre 

 

     
 
                 Harvested paddy – Kavre                                     Harvested maize – Kavre  
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    River blocking path to the point, located                              Paddy field – Chitawan 
                 in Chitawan National Park 
 

     
 
           Ploughed paddy field – Chitawan                             Banana plantation – Chitawan 
 

     
 
                          Mustard – Kavre                                             Main paddy – Kavre 
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2.3.4. Analysis of survey parameters 

In addition to the agricultural data, a number of survey parameters were collected 
to ensure the quality of the survey data and that practical aspects of the survey 
setup would be captured. The following sections analyse the parameters 
concerning the survey execution itself, the accessibility of sample points, the 
reasons for not observing points or conducting interviews in certain instances, 
the time required for different survey steps, and a brief analysis of the precision 
of the GPS devices used. 

Generally, the enumerators in each team would move to the segments together, 
using motorbikes and then separating, each observing two points of a segment 
and conducting the corresponding interviews. In some cases or on some days, 
the enumerators worked alone or divided the segments based on other criteria. 
Examples of the survey activities documented by the GPS tracks and waypoints 
are provided in figures 5 and 6 below.    

Figure 5. Example from survey activities in Kavre: GPS tracks (blue and orange lines) 
and waypoints (dark blue points) showing the movements of the enumerators to the 

points (red circles = 15m-radius) in a segment. 
 

 

 

 



 

37 
 

Figure 6. Example from survey activities in Kavre: GPS tracks (blue and orange lines) 
and waypoints (dark blue and orange points) showing the separate movements of the 

two enumerators to the points (red circles = 15m-radius) in a segment and the location of 
the two corresponding farmer interviews. 

          
 

 
 

Number of points observed 

From the total 1 600 survey points belonging to the 400 segments, 1 485 points 
(93 percent) could be observed, which is a good result considering the difficult 
landscape, especially in the hilly Kavre district. The accessibility of the sample 
points and the reasons for not reaching and observing certain points are analysed 
in the sections below. It must be noted that 28 of the initially recorded “not 
observed” sample points were recovered during the data cleaning process, 
lowering the number of non-observed points from 115 to 87 during the analysis 
stage. This fact is not considered in the tables below. 

Table 8.  Number of non-reachable points during the field survey. 
 

 Number points Points observed Points missing 
Kavre 800 717 83 

Chitawan 800 768 32 
Total 1 600 1 485 115 
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Accessibility of sample points  

If the exact point location could not be reached, the distance to the sample point 
was recorded by the enumerators using a handheld GPS Garmin device. The 
closer the enumerator could reach the point, the more reliable was the 
observation of the land cover parameters at the point. Table 9 shows that despite 
the difficult terrain in Nepal, almost 80 percent of the sample points could be 
reached within a 10m distance, and close to 60 percent of the points within a 
distance of less than or equal to 3m.  

Table 9. Frequencies of point observation distances. 
 

Distance to Kavre  Chitawan  Total  

sample point count % count % count % 
Less than 3m 540 68.7 409 51.1 949 59.8 

3–10m 93 11.8 199 24.9 292 18.4 
11–50m 69 8.8 115 14.4 184 11.6 
51–100m 30 3.8 33 4.1 63 4.0 

101–500m 42 5.3 20 2.5 62 3.9 
More than 

500m 12 1.5 24 3.0 36 2.3 

Total 786 100 800 100 1 586 100 

Reasons for not reaching a point 

The main reasons for not reaching sample points were different for Kavre and 
Chitawan. For Kavre, the main reasons were the landscape: there were “steep 
slopes” and “no road” to the sample points. Due to the larger field sizes in 
Chitawan, the major reason was “standing crop at the point”, which means that 
the sample point was located in a field of standing crops and the enumerator 
could not access it without damaging the crop. In these cases, the observation 
was usually done from the border of the field. Table 10 presents the different 
types of impediments blocking the access to sample points. 
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Table 10. Frequencies and reasons for not reaching a point at a distance lesser than 3m. 
 
 

Reasons for not 
reaching a point 
(distance > 3m)  

 Kavre   Chitawan      Total  

Count % Count % Count % 
Permanent impediments            
No road 63 33.0 20 8.7 83 19.7 
Steep slope/cliff 76 40.0 15 6.5 91 21.6 
Gully/ravine 16 8.3 1 0.4 17 4.0 
River – no bridge 3 1.6 13 5.7 16 3.8 
Water – wet area 0 0.0 7 3.0 7 1.7 
Thick vegetation 13 6.8 17 7.4 30 7.1 
Wall, fence 4 2.1 6 2.6 10 2.4 
Restricted area 1 0.5 1 0.4 2 0.5 
Other 1 0.5 8 3. 9 2.1 
Temporary impediments         
Flooded areas 1 0.5 4 1.7 5 1.2 
Blocked road/path 1 0.5 15 6.5 16 3.8 
Standing crops 12 6.3 123 53.5 135 32.0 
Total 191 100 230 100 421 100 

Reasons for not observing a point and recording the land cover 

The failure to reach a sample point does not mean that the enumerator was unable 
to observe the land cover at the point. If the position of the enumerator allowed 
for a clear view of the sample point location and its surroundings, and of the land 
cover parameters, the point can be observed from a distance.  

If the enumerators could not observe the land cover parameters at the sample 
point with certainty, they were required to provide reasons. Table 11 describes 
the reasons given for a total of 134 cases.  
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Table 11. Reasons for not observing the land cover class. 
 

Reasons for land 
cover  
absence 

Kavre                     Chitawan 
 

Total   

Count % Count % Count % 
Too far to see  18 22.5 18 33.3 36 26.9 
Too difficult to 
identify point  18 22.5 12 22.2 30 22.4 

View blocked by 
vegetation, wall, 
etc. 

44 55.0 9 16.7 53 39.6 

National park 0 0.0 15 27.8 15 11.2 
Total 80 100 54 100 134 100 

Missing farm interviews  

A total of 874 of the observed sample points were located in arable or permanent 
cropland and a total of 780 farmer interviews were conducted. In 39 cases (4.5 
percent), the farmer had already been selected by another point. For the 42 cases 
in which the interview could not be conducted, only in 19 cases (2.2 percent) the 
farmer could not be identified. In the other 23 cases, the farmer was absent at the 
time or lived far from his field. The high percentage of agricultural land in the 
sample (55 percent) is not representative of the district situation and results from 
the higher sampling probability given to the strata with higher agricultural 
intensity. As will be seen later in sections 2.4.2 and 2.5., the estimators will take 
care of these varying probabilities to obtain unbiased estimations. 

2.3.5. Timing of the survey 

Due to the delay in conducting the survey, the observation of land cover at the 
sample points – in particular, the estimation of mixed crops coverage – was 
difficult or even impossible if the fields had already been harvested and 
ploughed for the next season. The CBS confirmed that the main crop in a 
harvested field can be identified on the basis of residuals; however, the presence 
of mixed crops and their coverage might not be observable. The number of points 
affected are analysed in the tables below.  

Summer crops that were already harvested at the time of the survey  

Table 12 analyses the agricultural points (41 percent) at which the summer crop 
had already been harvested. In particular, in almost all cases, summer maize had 
already been harvested at the time of survey.   
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Table 12. Frequency of harvested summer crops at survey time. 
 
 

Summer 
crops 
already  

Kavre Chitawan Total 

harvested Number Harvested % Number Harvested % Number Harvested % 

Early paddy 2 2 100 6 4 67 8 6 75 
Main paddy 67 53 79 316 160 50 383 213 56 
Maize 85 85 100 17 16 94 102 101 99 
Millet 15 5 33 6 1 16. 21 6 29 
Buckwheat 1 1 100 0 0 0 1 1 100 
Pulses 2 1 50 18 8 44 20 9 45 
Potato 23 2 9 1 0 0 24 2 8 
Oilseeds 26 5 19 15 10 67 41 15 37 
Vegetables 17 2 12 11 4 36 28 6 21 
Other crops 12 0 0 6 0 0 18 0 0 
Total 250 156 62 396 203 51 646 359 56 

Winter crops for the following year that had already been planted at the 
time of the survey 

In the 186 cases (21 percent) in which the winter crop had already been planted, 
the information on the summer crop was lost. Table 13 shows the number of 
cases per crop type that had already been planted at the time of the survey. This 
was the case particularly for oilseeds and explains why, at estimation stage, the 
summer crops for 2016 were separated from the winter crops for 2017. 

Table 13. Frequencies of winter crops for 2017 that already been planted at the time of 
survey. 

 

Winter crops planted Kavre Chitawan Total 

Wheat 18 1 19 
Maize 5 7 12 
Buckwheat 7 1 8 
Pulses 2 3 5 
Potato 6 0 6 
Oilseeds 35 62 97 
Spices 3 1 4 
Vegetables 13 13 26 
Other crops 9 0 9 
Total 98 88 186 
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2.3.5.1. Time required for major survey steps  

The date of the land cover and interview surveys, the starting and ending time 
of the data entry for each point and each interview were recorded. This enabled 
an analysis of the number of points and interviews per day and of the time 
required for the different survey steps under this setup. 

Number of points/interviews per day  

For survey planning, it was assumed that 20 survey days per enumerator would 
be necessary. This required each enumerator to complete 1.7 segments per day, 
or 6.8 points. Table 14 below shows the average number of points, segments and 
interviews recorded per day for each enumerator and also aggregated by 
enumerator teams, district and total number. The results show that the overall 
assumption was valid and the total average is, as expected, 1.7 points per day 
(with the chosen survey setup and landscape conditions). Unsurprisingly, the 
number of completed points and interviews per day is higher in Chitawan than 
in Kavre because of the flat landscape and good road network in Chitawan.  
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Table 14. Times required per segment, point and farmer interview. 
 

Enumerator Number 
of points 

Number of 
interviews 

Survey 
days 

Points per 
day 

Segments 
per day 

Interviews 
per day 

A1 113 52 26 4.3 1.1 2.0 
A2 115 53 27 4.3 1.1 2.0 
B1 134 56 22 6.1 1.5 2.5 
B2 133 60 21 6.3 1.6 2.9 
C1 149 51 18 8.3 2.1 2.8 
C2 142 57 19 7.5 1.9 3.0 
D1 135 79 15 9.0 2.3 5.3 
D2 137 78 14 9.8 2.4 5.6 
E1 132 79 18 7.3 1.8 4.4 
E2 120 66 17 7.1 1.8 3.9 
F1 154 93 22 7.0 1.8 4.2 
F2 122 77 15 8.1 2.0 5.1 

 1 586 801 234 6.8 1.7 3.4 

Enumerator team 

A 228 105 26.5 8.6 2.2 4.0 
B 267 116 21.5 12.4 3.1 5.4 
C 291 108 18.5 15.7 3.9 5.8 
D 272 157 14.5 18.8 4.7 10.8 
E 252 145 17.5 14.4 3.6 8.3 
F 276 170 18.5 14.9 3.7 9.2 

District 
Kavre 786 329 22.2 35.5 8.9 14.8 

Chitawan 800 472 16.8 47.5 11.9 28.0 

 

Time required for point observation and corresponding farmer interviews  

The capture of the starting and ending times of the various survey steps enabled 
an analysis of the duration of each step, from starting the data entry at an 
agricultural point until the completion of the farmer interview. As the 
enumerators did not always go from the point directly to the farmer, or decided 
that it would be more practical to first observe all points in a segment and then 
try to identify the corresponding farmers, table 15 only includes observations 
that were completed in a single day. The analysis shows that the required time 
from starting the observation at the point, finding the farmer and completing the 
interview, was on average around 33 minutes.  
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Table 15. Time (in minutes) required to locate point, identify farmer and conduct 
interview. 

 

  

Kavre (307 observations) Chitawan (448 observations) 

Point 
observation 

Finding 
farmer Interview Total 

time 
Point 

observation 
Finding 
farmer Interview Total 

time 

Mean 4 16 13 33 4 18 11 32 
Min 1 0 2 4 1 0 1 6 
Max 62 280 155 296 18 336 121 354 

 
2.3.6. Analysis of GPS accuracies 

Two types of GPS devices were used during the survey: the inbuilt GPS receiver 
of the Samsung Galaxy tablet E 9.6, which was used for the data entry, and 
handheld Garmin Etrex 20 GPS receivers. The Samsung tablet was primary used 
to enter the survey data, while the GPS device was used to navigate to the sample 
point.  

The enumerators were asked to take GPS coordinates with both devices at the 
sample point, which allowed comparison between the two devices. The result of 
this analysis could help to decide which equipment to use in future survey 
campaigns. The Garmin GPS receiver was assumed to be more accurate than the 
Samsung Galaxy tablet’s GPS. 

Distance waypoints to sample point 

The tables below show the distance between registered waypoints and sample 
points (located by reference to Bing imagery) from the Garmin GPS and the 
Samsung tablet’s GPS. Only waypoints where the enumerator was reported to 
be at the sample points were included in the analysis. As expected, the distance 
to the sample point is lower with the Garmin GPS than with the tablet GPS. 
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Table 16. GPS accuracies of Garmin ETEX 20 and Samsung Galaxy tablet E 9.6. 
 
 

Garmin measurement of 
distance (m) between 
waypoint and sample point 

Kavre Chitawan Total 

mean 2.9 3.9 3.4 
min 0.0 0.0 0.0 
max 39.0 18.0 39.0 
standard 2.8 3.0 3.4 
N 416 402 818 

 
 

Tablet measurement of 
distance (m) between 
waypoint and sample point 

Kavre Chitawan Total 

mean 7.9 9.5 8.7 
min 0.0 0.0 0.0 
max 41.0 373.0 373.0 
standard 6.1 21.2 15.5 
N 416 402 818 

Distance between Samsung tablet and Garmin GPS waypoints 

The tables below show the distance between the waypoints measured with the 
Samsung tablets and the corresponding Garmin GPS waypoints.  

For the analysis, only waypoints that were obviously taken at the same time (+/- 
1 minute) and at the same position (point of data entry) were included. 
Unfortunately, no information about the accuracy of the devices at the time of 
coordinate capturing was recorded (available number of satellite signals).  

Almost 25 percent of the tablet waypoints were within 3m of the Garmin 
waypoints and could be considered as indicating the same position. More than 
50 percent of the tablet waypoints were at a distance of 4m to 10m, which could 
lead to misplacement of the sample point, considering that the fields’ structures 
tended to feature small fields and narrow terraces. In summary, the Samsung 
tablet GPS is sufficiently precise to navigate to the segments and close to the 
sample point. However, the Garmin Etrex 20 is more precise and its precision 
seems to be compatible with the average field size, such that in most cases, the 
point was located in the correct parcel. In any case, it is highly recommended to 
rely on good-quality field maps to identify the precise location of the sampled 
points.  
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Table 17. Distance (m) between GPS coordinates measured by Garmin ETREX and 
Samsung tablet. 

 
 

Distance (m) between 
the GPS coordinates 
measured by Garmin 
device and tablet 

Kavre  Chitawan  Total   

 Number 
of points % Number 

of points % Number 
of points % 

Less than or equal to 3 109 19 145 26 254 22.6 

4–10 321 57 323 58 644 57.4 
11–50 134 24 85 15 219 19.5 

Greater than 50 1 0.2 4 0.7 5 0.5 
Total 565 100 557 100 1 122 100 

 
 

Distance (m) between 
GPS coordinates measured by 
Garmin device and tablet 

Kavre Chitawan Total 

Mean 8.34 7.35 7.85 
Min 0 0 0 
Max 52 124 124 

Standard deviation 6.74 9.88 8.46 
N 565 557 1 122 

 
2.3.6.1. Conclusions and recommendations for field survey setup 

The chosen survey setup and equipments proved to be suitable for Nepal. 

The technical staff at CBS Nepal was confident with the survey entry tools and 
related software. Further questions or issues could be clarified via mail or Skype. 

Identifying farmers was less challenging than expected (only requiring 20 min), 
and in most cases, could be completed. It should also be noted that out of an 
eight-hour workday, four hours were used for point land cover and farmer 
interviews, such that half of the time was devoted to the travel required to reach 
the points. 

It is recommended to provide instructions and DETs in Nepali language: 
although most enumerators are capable of working with English, they are much 
more confident with Nepali. In this survey, the nomenclature was translated to 
Nepali and the CBS had started to translate the instructions; however, this 
translation was not completed before the start of the training. However, it was 
distributed to the enumerators during the fieldwork. 
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OpenForis provided valuable tools for survey activities. A number of 
recommendations from the training and testing of the Collect software and the 
Collect mobile app were shared with the OpenForis team at FAO. 

The strategy for online data transfer using SIM cards and mobile networks were 
highly effective. 

Adequacy of the survey period with respect to the crops calendar is critical; 
however, it was not respected, which led to a problematic underestimation of 
crop acreages with the point land cover survey (on the other hand, the farmer 
survey was fine). The analysis showed that the delay in the survey affected a 
considerable number of points, which could not be observed in the summer 
season. Given the complex cropping practices in Nepal, more than one survey is 
definitely required to adequately cover the growing season(s). 

The missing data (87 points) were not imputed at the estimation stage, in any 
way. This issue would require further attention in an operational application. 

2.4. Analysis of the results of the land cover point survey 

2.4.1. Data cleaning  

The first activity, before the statistical analysis could commence, was the 
uploading of all data (from the point and farm surveys) into the STAT-AGRI 
(2017) database, developed by the Consorzio ITA (which made it available to 
the CBS). The structure of the database itself was such as to distinguish any 
incoherencies in the data during the loading process.  

The STAT-AGRI estimation procedures allow for the additional identification 
of “atypical data, because these may make the algorithm crash or produce 
“unexpected” results. To this end, the main plausibility checks performed on 
farm interviews were: 

- Identifying any farms in which the total cropland area declared is 0: this 
is an obvious error and the estimation model cannot work in this 
situation. Two farms with this value were found; the data was corrected 
by calculating the sum of the areas of all crops declared for each farm. 

- A query was created to calculate the yield of all crops in each farm; this 
was useful in identifying “atypical” values. A number of farms were 
checked on the tablet used by the surveyors and some evident errors were 
corrected, mainly due to errors in the conversion of local units of 
measurement. 
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- An effort was made to recover some point data in strata (1 and 4) where 
the percentage of missing values was unacceptable. This was done by 
referring back to the surveyors’ tablets and checking their notes and 
photographs for the points that were “not observed”, but with regard to 
which the surveyors had reached the vicinity of it. In most cases, these 
notes and photographs provided enough information to classify the land 
cover with a sufficiently high degree of probability: in all cases, they 
were forest or shrubs. 

- A query was created to select all those farms where the total cropland 
area was less than the area of one of the crops. Approximately 30 cases 
were identified and each was verified on the surveyors’ tablets. For most 
of them, it was possible to correct the error by referring to good evidence, 
while for others, the total area was simply recalculated as the sum of all 
crops (by season). 

- Fertilized and irrigated area have been compared to the declared total 
area of the farm: four cases where they were greater than the total farm 
area have been corrected and put equal to the total area. 

This enabled reduction of the quantity of missing data relating to point land 
cover and farm interviews. The number of points with land cover observation 
increased from 1 485 to 1 513, limiting the missing data to 5.4 percent. The 
number of segments completed was 390 out of 400. The final number of 
interviews available for estimation amounted to 780.  
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Table 18. Population and sample sizes after final data cleaning with STAT-AGRI software  
(annex 6). 

 

Stratum6 
Number of 
segments 

(population)        

Number 
of 

segments 
(sample)            

  
Number 

of 
segments 
(sample) 
visited        

Number 
of points 
visited 

Number 
of farm 

interviews 
District 

AGRI1 1 262 40 37 142 36 

Kavre 

AGRI2 992 60 58 212 80 
AGRI34 768 90 88 347 191 
F+W 1 935 0 0 0 0 
BL+S+O+D 606 10 9 36 0 

Total 5 563 200 192 737 307 
AGRI1 544 15 13 52 14 

Chitawan 

AGRI2 554 30 30 118 49 
AGRI34 1 568 145 145 566 410 
F+W 5 891 0 0 0 0 

BL+S+O+D 412 10 10 40 0 

Total 8 969 200 198 776 473 

 

2.4.2. Estimation method 

With point area frame surveys, the estimation of crop acreages is simple 
and direct. Crop acreages are simply their proportion of occurrence 
multiplied by the administrative area. In case of crop mixtures, the value of 
1 associated with the point is replaced with the crop area percentage in the 
parcel, evaluated as explained in annex 2 of this technical report. The 
estimations are calculated by stratum and then added for all strata, to 
obtain estimations at district level.  

 

 

 

 

                                                           
6 See section 2.3.1. above for details on the definition of the strata. 
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Precisely, at stratum level, with segments of 25 ha and four points per 
segment, the formula for estimation in the two-stage design is: 

                                n                  
Yc = (N*25)/(4*n) ∑ nci      
                                              i=1

           
 
where 
                                                     
nci is the number of points in segment i where the crop c is observed 

n is the number of sampled segments and 

N  is the population number of segments. 

For variance estimation, most authors (including Särndal et al., 1992; Foreman, 
1991; Kalton, 1979; Cochran, 1977) consider that for multistage sampling, a 
reasonable solution consists in computing the variability among PSUs if the 
sampling fraction (f) is reasonably small. In this case, the sampling fraction is of 
2.2 percent in Chitawan and 3.5 percent in Kavre, which respects the constraint. 

                                                                         

Var(Yc) = (1-f) (N2/n( n -1))  Σ (Yci –Yc)2            with Yci  = (25/4)* nci      and     f=n/N 

At district level, the estimated crop area is the sum of the crop areas per stratum; 
the same holds for the variance. 

2.4.3. Main results of the point land cover survey 

Table 19 presents selected estimated crop areas obtained from the point land 
cover survey. Considering that at the time of survey, part of the spring crops 
were already in place, the below table considers only the areas of summer crops. 
Nepal certainly needs two field visits if the total area of spring and summer crops 
is to be estimated in an operational activity; in addition, the time of the survey 
should be better adjusted to the cropping seasons. 

It may be seen (figure 7) that the precision obtained is linked to crop extent and, 
for survey sampling sizes, that a CV of 10 percent at district level can be obtained 
for crops having an area greater than 10 000ha. Using log/log scales, it may be 
seen that a linear relation may be achieved between between log(CV) and log 
(crop area), following the equation CV(x) = 459 x 0.464 with R2=0.96. 

 
 
 

n _

 

i 
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Table 19. Crop acreage estimations based on the point survey.  
 

 
 

Figure 7. Relationship between the CV and crop extent for Kavre and Chitawan. 
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    Kavre       Chitawan     

Crop Total 
ha 

STD 
ha 

CV
% Er Total 

ha STD ha CV
% Er 

Paddy area 5 988 901 15.0 2.2 22 876 1 249 5.5 10.
0 

Wheat area 1 433 426 29.7 2.0 135 91 67.1 4.6 
Maize area 7 297 910 12.5 1.8 1 805 506 28.0 2.0 
Potato area 2 344 566 24.1 1.8 68 64 94.2 4.5 
Cereals area 19 215 1 264 6.6 2.8 27 572 1 351 4.9 9.6 
Pulses area 325 145 44.7 2.7 2 192 523 23.8 2.3 
Root crops area 3 243 648 20.0 1.9 183 129 70.6 3.1 
Oilseeds area 5 826 833 14.3 1.7 5 744 824 14.3 4.3 
Spices area 487 184 37.9 2.5 464 281 60.6 1.7 
Vegetables area 3 078 681 22.1 1.3 2 171 537 24.7 3.3 
T. meadow area 109 72 66.2 3.7 135 129 95.4 4.5 
Citrus trees area 182 123 67.5 3.7 0 0 - - 
Fruit trees area 276 139 50.2 2.6 2 056 465 22.6 4.6 
Other permanent 
crops  216 127 58.7 2.4 318 158 49.6 3.6 
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The stratification efficiency obtained through photointerpretation was also 
calculated on the land cover point survey. It emerged that the efficiency is always 
greater in Chitawan than in Kavre, because the non-sampled area (forest and 
water) represents 66 percent of Chitawan and only 35 percent in Kavre, and the 
quality of stratification was greater in Chitawan than in Kavre (see table 21 on 
stratification misclassifications). The stratification efficiency being between 2 
and 10, it may be seen that the 50 days of office work required for stratification 
corresponded to the 231 days in the field, and more if Er>2. 

The point survey methodology enables analysis of the association of crops, 
because at each point, the surveyor was required to observe up to three of the 
most important crops (including the percentage of area occupied by each). With 
this type of observation, it was possible to calculate the above crop acreage 
estimations taking into account not only the main crop but also the minor ones. 
As a secondary result, statistics about the associations can be derived. Table 20 
below summarizes the entire data, illustrating, for each crop, the number of 
points where the crop was observed as pure, the number of points where it was 
associated as the main crop, and the number of points where it was associated as 
minor. Although already harvested crops the association could not be observed 
for crops that had already been harvested, the table provide an initial picture of 
the types and rates of associations. 

 

 

 

 

 

 

 

 

 

 
 
 
 



 

53 
 

Table 20. Occurrence of crop associations in Kavre and Chitawan districts. 
 

 

 

  

Crop n pure n ass 1 n ass 2 tot pts % pur % ass1 % ass2
Rice - Early paddy 9 0 0 9 1 0 0
Rice - Main paddy 372 11 1 384 0.9688 0.0286 0.0026
Wheat 16 4 2 22 0.7273 0.1818 0.0909
Maize - Spring/winter 13 0 1 14 0.9286 0 0.0714
Maize - Summer 66 33 13 112 0.5893 0.2946 0.1161
Millet 12 8 4 24 0.5 0.3333 0.1667
Barley / naked barley 3 1 0 4 0.75 0.25 0
Buckwheat 8 1 1 10 0.8 0.1 0.1
Other cereals 6 0 1 7 0.8571 0 0.1429
Soybeans 2 1 1 4 0.5 0.25 0.25
Black grams 5 1 0 6 0.8333 0.1667 0
Red grams 2 1 0 3 0.6667 0.3333 0
Pea 3 0 1 4 0.75 0 0.25
Horse gram 2 0 0 2 1 0 0
Cow pea 3 1 5 9 0.3333 0.1111 0.5556
Other legumes 1 1 0 2 0.5 0.5 0
Potato - Winter 5 1 1 7 0.7143 0.1429 0.1429
Potato ï¿½ Summer 22 3 1 26 0.8462 0.1154 0.0385
Sweet potato 1 0 0 1 1 0 0
Colocasia 2 0 1 3 0.6667 0 0.3333
Other root crops 1 1 0 2 0.5 0.5 0
Mustard seeds 109 17 11 137 0.7956 0.1241 0.0803
Sesame 5 1 0 6 0.8333 0.1667 0
Nijer seed 2 0 0 2 1 0 0
Other oilseeds 1 0 1 2 0.5 0 0.5
Garlic 1 2 0 3 0.3333 0.6667 0
Ginger 3 1 1 5 0.6 0.2 0.2
Cauliflower 7 1 1 9 0.7778 0.1111 0.1111
Cabbage 1 0 0 1 1 0 0
Tomato 3 1 0 4 0.75 0.25 0
Brinjal (Eggplant) 1 0 0 1 1 0 0
Lady's fingers (Okras) 1 0 0 1 1 0 0
Cucumber 1 0 0 1 1 0 0
Pumpkin 1 0 0 1 1 0 0
Sponge gourd 1 0 1 2 0.5 0 0.5
Hyacinth bean 8 6 7 21 0.381 0.2857 0.3333
Cowpea 3 0 2 5 0.6 0 0.4
Broad mustard leaf 1 1 0 2 0.5 0.5 0
Radish 2 1 3 6 0.3333 0.1667 0.5
Other vegetables 4 3 1 8 0.5 0.375 0.125
Fodder grass 4 0 0 4 1 0 0
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The CBS computed the number of misclassified segments by comparing the 
point survey data and those used for desk photointerpretation. The following 
tables show that 70 percent of the visited segments were correctly stratified in 
Chitawan and only 49 percent in Kavre. The photointerpretation tended to 
overestimate the area of the high-intensity agriculture stratum in both districts. 
The reasons for this may relate to the photointerpreters or to the time lag between 
image acquisition and conducting of the field survey. This probably slightly 
decreased the stratification efficiency; however, it will have no effect on the 
estimation of totals and means. 

Table 21. Classification errors in the stratification process. 
 
 

Chitawan  Photointerpretation   
  AGRI1 AGRI2 AGRI34 Other Total 

Field 
survey 

AGRI1 10 12 7 0 29 
AGRI2 2 11 30 0 43 

 AGRI34 0 6 108 0 114 
 Other 3 1 0 10 14 
 Total 15 30 145 10 200 

 
 

Kavre  Photointerpretation   
  AGRI1 AGRI2 AGRI34 Other Total 

Field 
survey 

AGRI1 17 19 8 1 44 
AGRI2 8 24 32 0 64 

 AGRI34 2 9 47 0 58 
 Other 11 8 3 9 31 
 Total 38 60 90 10 198 
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2.5. Analysis of the results of the farmers’ interviews 

2.5.1. Estimation method 

The estimation of any farm variable total (Y) is done at stratum level, taking into 
account the variable sampling probability (proportional to the farm crop area Aij) 
and the two-stage design. Following formula 2 in Gallego, Delincé and Carfagna 
(1994, pp. 107–115), in the case of segments having a size of 25 ha and 4 points 
per segment: 

                        n                     4 

Y =(N/n) Σ (25/4) Σ Yij / Aij 
                       i=1                  j=1 

                                                      n              _                                                               4 

Var(Y) = (1-f) (N2/n( n -1))  Σ (Yi –Y)2            with Yi  = (25/4) Σ Yij / Aij 
                                                      I                                                                              j=1 

It should be noted that summations are done over all segments and all points, 
whatever the link (absent, single or multiple) between the points and the farm 
populations. 

As for the land cover survey, the district totals are found by summing the strata 
values to obtain the estimated total and its variance. 

A first set of calculations was done at the CBS offices using the STAT-AGRI 
software (see manual and R codes in annex 6). The results of these calculations 
were available in mid-December 2016, less than a month after the end of the 
field survey. 

The system consists of three main components: 

- a database, implemented in the MySQL environment, where all data are 
stored; 

- estimation algorithms, specifically developed using R, and the SURVEY 
package; and 

- a user interface (Stat_Agri) to guide users in using the entire system, 
from the loading of survey data (as provided by the OpenFORIS 
application) to the actual calculation of all estimates. 

The database was designed using the database that was already developed in 
STAT_AGRI  by Consorzio ITA, and adding the specific characteristics of this 
test, such as the farm survey. 
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The estimation algorithms were developed using the R language and applying 
the SURVEY package  
(https://cran.rproject.org/web/packages/survey/index.html); two scripts were  
developed (see annex 6): one for the point survey and the other for the farm 
survey. Both scripts search for data in the STAT_AGRI database and write their 
results on .csv files. 

The user interface was written in VB10 and includes five main functions: 

- the sampling frame: this simply shows synthetic data on the sample 
allocation and the stratification based on land-use photointerpretation; 

- data loading: manages the importing of OpenFORIS .csv files into the 
STAT_AGRI database; 

- point survey: allows for the simple use of the estimation algorithms, 
providing users with the possibility to select one or more crops and the 
type of sampling scheme to apply, and enables the exporting of results 
in .xls files;  

- farm survey: similar to the point survey, but also provides the option to 
select the variable of interest; 

- association analysis: simply shows the main data on crop association 
acquired in the point survey. 

At the time of writing, additional calculations with different programming 
languages were being elaborated by FAO. The same results were obtained on 
the subset of common estimations. 

2.5.2. Sampling efficiency 

A potential problem arising with the adopted sampling method is that several 
points could link to the same farmer, thus decreasing the sample size and the 
precision of the survey. In the case of Nepal, of the 818 farmers in the sample, 
only 39 (4.5 percent) were duplicates; only one farmer was selected three times 
and only one was selected from two different segments. It can thus be concluded 
that from this point of view, the distance between points (150m) was well 
adapted to the farms’ pattern. 

 

 
 
 

https://cran.rproject.org/web/packages/survey/index.html
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2.5.3. Crop acreage results 
 

Table 22. Crop acreage estimations based on farmer interviews, Kavre. 
 

      Kavre district     
2012 census     Farm survey results 2016 

Total ha CV % Crop Total ha STD ha CV % Er 
- - Cereals area 31 603 1 600 5.1 3.8 
- - Oilseeds 6 705 655 9.8 2.1 
- - Vegetables 5 314 620 11.7 2.3 
- - Banana 8 3 43.4 1.1 

10 120 4.2 Rice area 6 893 573 8.3 3.2 
4 892 6.2 Wheat area 3 063 457 14.9 1.9 
19 706 5.2 Maize area 19 220 1 138 5.9 3.0 
4 458 10.0 Potato area 5 069 647 12.8 2.8 

- - Mustard area 6 677 656 9.8 2.1 
- - Cropland 48 761 2 477 5.1 3.8 

39 707 5.5 Farm area 28 040 1 345 4.8 9.5 

68 479 2.1 Number of 
farmers 78 263 5 381 6.9 3.2 

 
 
 

Table 23. Crop acreage estimations based on farmer interviews, Chitawan. 
 

      Chitawan district     
2012 Census      Farm survey results 2016 

Total ha CV 
% Crop Total ha STD ha CV % Er 

- - Cereals area 53 380 2 007 3.8 15.8 
- - Oilseeds 12 560 1 051 8.4 5.8 
- - Vegetables 4 850 726 15.0 4.8 
- - Banana 1 430 387 27.1 5.1 

36 588 5.9 Rice area 31 940 1 556 4.9 12.5 
5 064 5.6 Wheat area 3 050 449 14.7 4.8 

20 390 5.9 Maize area 17 370 1 085 6.2 7.5 
1 093 6.6 Potato area 1 150 182 15.8 5.0 

- - Mustard area 11 980 996 8.3 6.1 
- - Cropland 73 630 2 677 3.6 16.4 

40 632 4.7 Farm area 38 310 1 009 2.6 32.7 

88 128 1.6 Number of 
farmers 116 830 9 420 8.1 5.1 
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Additional information can be derived from the data: 

- Summer crops represent 70 percent of the cropland and winter crops only 
30 percent (in both districts).  

- The average farm size is 0.32 ha in Chitawan and 0.35 ha in Kavre (with 
respective precisions of 6 percent and 5 percent). 

- 80 percent of farms in Chitawan have livestock; however, this proportion 
rises to 95 percent in Kavre. 

- If all farms use fertilizers, only 50 percent of the winter crop area is 
fertilized, against 97 percent for summer crops areas. On average, 
summer crops receive 200kg of nitrogen fertilizer per ha. 

- Irrigation is more prevalent in Chitawan with 31 percent of the area for 
winter crops and 99 percent for summer crops, as compared to only 22 
percent for both winter and summer crops in Kavre. 

 

2.5.4. Crop production results 

Based on farmer declarations, the main crop productions for both districts were 
derived. Examining the yields first, it may be seen that the estimated yields are 
greater in Chitawan than in Kavre except for bananas, maize and potato. 

Table 24. Crop yields estimates in Kavre and Chitawan districts. 
 
 

Yield (tonne/ha) Kavre Chitawan 
Cereals 2.6 3.3 
Oilseeds 0.5 0.7 
Vegetables 21.2 54.8 
Bananas 33.8 26.8 
Rice 3.7 4.1 
Wheat 1.7 2.1 
Maize 2.5 2.2 
Potato 10.3 6.4 
Mustard 0.5 0.7 

As for the estimated productions, it may be seen that they appear to be in line 
with the results of the 2011–2012 census (both surveys rely on farmer 
declarations). Their CVs are, as expected, greater than those of the estimated 
areas (approximately 2 percent more); however, the increase remains marginal 
and is surprisingly even lower for vegetables. This may be interpreted as 
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indicating that production is relatively stable between holdings (as is the case in 
own-consumption, compensating for lower yields with increased areas).  

The relative efficiency of stratification remains of the same order of magnitude 
as that for acreage estimations. 

Table 25. Crop production estimates, Kavre district. 
 

      Kavre district production   
2012 census      Farm survey results 2016 

tonnes CV % Crop Tons STD  CV % Er 
- - Cereals 81 160 5 841 7.2 2.4 
- - Oilseeds 3 210 377 11.7 2.3 
- - Vegetables 112 850 8 715 7.7 2.3 
- - Bananas 270 135 50.2 1.5 

33 561 7.1 Rice 25 560 2 691 10.5 2.5 
8 975 7 Wheat 5 110 1 651 32.3 1.0 

51 887 4.7 Maize 47 550 3 948 8.3 2.0 
60 050 7 Potato 52 250 7 460 14.3 2.4 

- - Mustard 3 200 377 11.8 2.3 
 
 
 

Table 26. Crop production estimates, Chitawan district. 
 

      Chitawan district production   
2012 census   Farm survey results 2016 

tonnes CV 
% Crop Tons STD CV % Er 

- - Cereals 177 800 8 363 4.7 12.0 
- - Oilseeds 8 720 850 9.7 5.6 
- - Vegetables 265 690 19 217 7.2 7.7 
- - Bananas 38 270 14 867 38.8 4.7 

133 790 6.3 Rice 132 200 6 939 5.2 11.1 
15 508 8.4 Wheat 6 380 1 177 18.5 4.7 
49 148 5.8 Maize 37 680 4 030 10.7 5.2 
20 411 8.4 Potato 7 370 1 361 18.5 5.0 

- - Mustard 8 520 851 10.0 5.6 
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2.5.5. Livestock results 

The estimated total number of livestock is given in tables 27 and 28. 

Table 27. Comparison of livestock estimations, Chitawan. 
 

Livestock 
Farm survey Agricultural census 

2011 
Number stderr CV (%) Number 

Cattle 126 300 13 866 11.0 71 864 
Buffalo 59 668 5 197 8.7 77 045 

Goat 277 854 23 522 8.5 238 373 
Chicken 957 931 281 310 29.4 2810 327 

Duck 86 039 17 261 20.1 47 604 
 
 

 
Table 28. Comparison of livestock estimations, Kavre. 

 

Livestock Farm survey Agricultural census 
2011 

Number stderr CV (%) Number 
Cattle 93 174 7 343 7.9 71 598 

Buffalo 78 114 6 707 8.6 66 252 
Goat 323 391 26 750 8.3 280 022 

Chicken 680 672 212 150 31.2 719 929 
 

It can be observed that the estimates of livestock number from the farm survey 
often differ from those derived from the 2011 agricultural census. It should be 
noted that the other sources available in 2011 also differ from the census 
estimates, to the same extent.  

Except for chicken and duck, the CVs for livestock estimates obtain from the 
farm survey fall within an acceptable range. 

The estimated number of farms with livestock are 94 081 and 74 393 in Chitawan 
and Kavre, respectively. The average number of livestock by farm can be 
estimated by calculating the ratio between the total number of animals and the 
estimated number of farms having the category of livestock in question. In the 
case of cattle, the 2.61 heads of cattle per farm in Chitawan results from the fact 
that only 40 percent of the holdings have cattle. 
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Table 29. Average number of animals per farm, by type of livestock. 
 
 

District 
estimations        

Average by 
farm CHITAWAN     KAVRE       

Livestock number stderr 
(num) 

CV 
(%) 

 number stderr 
(num) 

CV 
(%) 

Cattle 2.61 0.23 8.76 Cattle 2.15 0.12 5.40 
Buffaloes 2.01 0.09 4.48 Buffaloes 1.91 0.12 6.24 

Goats 4.84 0.34 6.98 Goats 5.11 0.28 5.40 
Chicken 19.91 6.24 31.33 Chicken 14.87 4.65 31.28 

The major remark that can be made is that the figures for livestock are estimated 
with acceptable precision except for chicken, due to the presence of both small 
and large producers which induces CVs of approximately 30 percent. In both 
districts, the relative efficiency of the stratification remains good (ranging from 
2 to 5), with greater values in Chitawan and the highest values for chicken.  

2.5.6. Other results 

Some questions related to the socioeconomics of the farm were also analysed. 
The farmers were asked to report on the expenses borne for use of water and 
well as for the transportation of bananas and rice. 

Only one farmer reported transportation costs for bananas; therefore, it was not 
possible to draw any conclusions for the transportation costs of the 38 000 tonnes 
produced of the crop. It is certain that in collecting this information, the 
surveyors did not devote enough attention to the (non)answers received. 

For rice, 52 farmers (out of 816) provided answers, most probably meaning that 
the production of rice was for own consumption for 94 percent of farmers. The 
estimated total costs amounted to USD 49 600 for Chitawan district (with a CV 
of 22 percent) and to USD 52 600 for Kavre district (with a CV of 41 percent). 
Unfortunately, as the transported quantities were not asked for, it was not 
possible to compute the transportation cost per tonne. 

For water, 80 farmers reported bearing costs for water and declared an average 
total spending of USD 32 for the whole season. 
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2.6. Cost comparison of point area frame surveys                 
       (MSF test) and LF surveys (agricultural census) 

To date, Nepal has been conducting agricultural censuses by building sampling 
frames on the basis of the information collected in the population census. In such 
an arrangement, implementing the agricultural census is to some extent dictated 
by the timing of the availability of information from the population census. 
However, substantial resources can be saved by adopting this MSF test method. 
This section, attempts to compare the costs of frame construction, surveys and 
data analysis of the two approaches: (i) that based on information from the 
population census; and (ii) the Point Area Frame approach.  

Table 30 shows the enumeration costs in Kavre and Chitawan districts for the 
2011 agricultural census as provided by the CBS. Unfortunately, the frame 
construction costs relating to in the census preparation years were not included, 
nor the basic salaries of the staff involved (35 persons per district). It should be 
noted that of the USD 18 700 per district, approximately 70 percent was 
allocated to the daily allowances for fieldwork.   

Table 30. Cost structure of the 2011–2012 census, Kavre and Chitawan districts. 
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Table 31 shows the total amounts spent in 2016 for the point and farm AF 
surveys in the two districts. As can be seen, the costs per district of both activities 
(Census and MSF test) are comparable; however, their cost structure is rather 
different. First, the frame construction costs that could not be evaluated for the 
census survey are included here and amounts to a marginal budgetary part for 
the point area frame. Second, the staff costs relating to the point area frame were 
certainly far lower than those of the census. Running the AF survey over the 
entire country would require approximately 450 enumerators over 20 days, while 
the 2011–2012 agricultural census required approximately 1 600 enumerators 
during 45 days. Finally, a large part of the expenses relating to the master frame 
test consisted in the salaries paid to the international consultants, which would 
normally be shared over the 75 districts and not only the two test districts. 

Table 31. Cost structure of the 2016 Master Frame Field Test. 
 
 

           EXPENSES                                                                              USD 
______________________________________________________________________________________________________ 
Training expenses  3 561 
Fieldwork expenses  6 686 
 Chitawan 3 255 
 Kavre 3 431 
Supervision expenses   1 934 
Fuel and transportation expenses      860 
Miscellaneous expenses (SIM cards, battery chargers, etc.)     190 
Logistic expenses                                                                          9 356 
 Samsung Galaxy tablet 3 280 
 Garmin Etrex GPS 2 438 
 Epson colour printer 2 438 
 Enumerator packs 1 200 
Consultant expenses                                                                                18 100 
                Data processing (international consultant)                                          7 350   
                                                                                                               (Including air fare) 
  
 Software and training (international consultant)                                 7 350                  
                                                                                                               (Including air fare)  
                Desk simulation (local consultant) 2 400 
Photointerpretation                                                                                   1 000 
CBS expenses                                                                                           6 462 
 CBS training expenses 1 981 
 One-month salary of central staff (5 persons) 1 651 
 One-month salary of field staff (12 persons)                                       2 830       
                              

Total cost                                                                                                 47 149                                               
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3 

CBS Evaluation of Point 
Area Frames against List 
Frames in Nepal 
 

A. Bashyal and R. Singh 
 

One of the most crucial aspects of sample design in surveys is the frame. This 
section describes the construction of LFs for agricultural censuses and the point 
area frame that was developed for the recently conducted MSF test; it also 
discusses their relative advantages in the context of Nepal. 

3.1. The frame constructed for the 2011 agricultural  
       census  

The sampling frame of agricultural holdings is based on the agriculture-related 
information collected from the total count of individual households in the 
population census conducted prior to the agricultural census. 

The FAO World Census of Agriculture 2020 defines an agricultural holding as 
“an economic unit of agricultural production under single management 
comprising all livestock kept and all land used wholly or partly for agricultural 
production purposes, without regard to title, legal form or size. Single 
management may be exercised by an individual or household, jointly by two or 
more individuals or households, by a clan or tribe, or by a juridical person such 
as a corporation, cooperative or government agency. The holding’s land may 
consist of one or more parcels, located in one or more separate areas or in one 
or more territorial or administrative divisions, providing the parcels share the 
same production means, such as labour, farm buildings, machinery or draught 
animals.”  
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For the purpose of the CBS agricultural census, a holding is considered to be an 
agricultural unit satisfying any one of the following conditions: 

- having an area under crops greater than or equal to 4 ana (0.01272 ha) 
in the hills and mountains or greater than or equal to 8 dhur (0.01355 ha) 
in the Tarai;  

- keeping one or more heads of cattle or buffaloes;  

- keeping five or more heads of sheep or goats;  

- keeping 20 or more poultry. 

Two types of sampling frame were used in the sampling design for the 2011–
2012 Nepal Statistical Census for Agriculture (NSCA). 

- the frame for selection of PSUs; and 

- the frame for selection of holdings. 

The sampling frame was prepared from the list of EAs for PSUs from the 2011 
population census. The frame contained listings of wards and blocks, along with 
the number of houses, households and agricultural households (holdings). 

To prepare a frame for the agricultural holdings, a systematic listing of 
agricultural households was carried out in each PSU selected. 

3.2. The point area frame for the 2016 MSF test  

In the field of agricultural statistics, Nepal first used the AF in the Nepal Master 
Frame Test (NMFT) in two districts. As mentioned above, the software and the 
maps (imagery) used in the construction of the frame are available in the public 
domain at no cost. 

For the NMFT, 200 segments were selected in each of the two districts. Each 
segment was assigned a unique code consisting of the district ID and a 
continuous number. The segments consist of a cluster of four points at a distance 
of 150m from one another. The points are numbered 1, 2, 3, 4… starting from 
the northern row (upper row). The points are the sampling units and for each 
point, the land cover must be observed. 

The points are defined as an area having a radius of 3m around the virtual point. 
In case of mixed cropping or associated land covers, the observation radius is 
extended to 15m around the point. If the point is located on field (the land cover 
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is a crop), the surveyor must identify the farmer and conduct an interview. For 
details, refer to the Nepal Master Frame Test 2016, Field Work Instructions. 

Regarding the two frame construction activities, one for the agricultural census 
of Nepal and the other for the NMFT, the following observations can be made: 

a. As discussed earlier, LF construction for agricultural censuses depends 
upon the information from the household listing operation done for the 
population census, which is routinely conducted a few months before the 
agricultural census. The cost of collecting this information is embedded 
in the population census and for technical reasons, cannot be segregated. 
Because this information is based on the total count, the cost is by no 
means trivial.  The amount specified at the “Frame building” item (table 
30) only relates to the processing of available information, and not to the 
collection itself. 

b. Frame construction   for   point   and   farm   surveys,   on   the   other   
hand, appears to be considerably less costly. From our recent experience 
of developing an AF for the NMFT, the maps and imagery, which are 
the basic input, are available in the public domain free of charge. 
However, one or two members of staff trained in using the necessary 
software and photointerpretation are prerequisites. The other additional 
cost for constructing the AF for the NMFT was a map printer.  However, 
these are one-time costs and are not particularly high. 

c. A good frame is one that is complete, accurate and up-to-date. A master 
frame created from the LF using census information must be updated, as 
it will be used for one decade between censuses. Populations are 
dynamic: some holdings disappear and new ones replace them. Even 
updating the selected PSUs of the master frame will require substantial 
resources. AFs constructed as in the NMFT are based on land coverage 
using imagery. As such, household-to-household canvassing as is done 
for the LF is not required. This cuts down costs substantially. 

3.3. Suggestions and outlook 

DET 

- The questionnaire in the tablets should have been translated into the local 
language. 

- Regarding the point survey and the farm survey, the DET should have 
been developed by the consultant in closer collaboration with CBS staff. 
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Questionnaires 

- While developing the questionnaires for point and farm surveys, closer 
collaboration with CBS staff would have cleared uncertainties and 
ambiguities. 

- Similarly, the DET should also have been developed in collaboration 
with CBS staff. 

- The enumerator training should have been performed by the CBS staff 
in the local language, instead of by the FAO consultant. For this purpose, 
the CBS staff should have received prior training by the FAO consultant. 

Training 

- More time for hands-on training on the use of the software in the tablet 
and on GPS was strongly felt to be necessary. 

- Training central-level staff in using OpenForis would enable in-house 
entering, editing, tabulating, and disseminating of the data from the 
surveys. 

Fieldwork 

The fieldwork progressed smoothly. The supervision by the international 
consultant and CBS staff at the initial stage of survey was very helpful. The 
period of fieldwork had to be extended by four days in both districts, as some of 
the sample points were remote and required longer travel time. 

Software for processing point and farm survey data 

After the surveys were completed, the data were transmitted to the survey data 
analyst consultant. The data processing was done by the consultant, who worked 
in CBS for one week. As such, CBS  staff  was not deeply involved in the data  
processing. Instead, it would have been beneficial to the CBS staff if the software 
for data processing had been developed in collaboration with them and the 
processing done under the consultant’s supervision. 
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Field problems 

The enumerators who conducted the NMFT survey reported encountering the 
following problems during the field operation: 

- More time should have been allocated to the training on the use of tablets 
and GPS. Many enumerators reported difficulties in using these 
instruments during the early stage of the field work. 

- The time allocated (1.7 points/day) was insufficient for the fieldwork. 

- Finding the farmers was time-consuming, another reason why more time 
would have been required.  

- Farmers reported area in approximation (rounding off to the largest unit). 

- The printed maps provided by the Epson L1300 were rather faint and of 
low quality.  

- A side bag in which to place the tablet and the GPS would have been 
useful. 

- The DET software may have been more user-friendly had it been 
developed in collaboration with CBS staff. 

- More recent maps should have been used. 

3.4. The way forward 

- Nepal should move towards adopting new technology in the field of 
statistics. One such avenue has been opened up, with the recently 
conducted NMFT in collaboration with FAO. 

- Although the NMFT was conducted for a different purpose, the results 
of the point and farm survey are encouraging. If such surveys are planned 
and conducted to cater to the needs of the CBS in terms of agricultural 
statistics, they could certainly provide reliable estimates at a relatively 
lower cost. 

- As an initial step, Nepal has envisaged initiating point and farm surveys 
as in the NMFT on a trial basis. Considering the different agricultural 
practices and topographies present in the country, two districts from each 
ecological belt should be considered. 

- On completion of trials in selected districts, the CBS intends to 
progressively extend the methodology to cover more districts. 
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- The ongoing design of the statistical system, implemented by the 
Ministry of Agriculture Development to provide annual statistics on 
crops and livestock, will be progressively improved by adopting an MSF 
based on a point area frame. 

- The NMFT used new technologies for data archiving and transmission, 
for the data collected during the field survey. These technologies 
maintain data quality and reduce the time required to process them. 

- Sharing of knowledge and experience among the countries that have 
undertaken the MSF test would be useful. Allowing CBS staff to 
undertake observation tours to some of these countries would certainly 
be helpful in implementing MSFs based on the point area frame. 
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Annex 1 
Surveyor’s Instructions 

Nepal Master Frame Test 2016 
Date: 29 September 2016 
Version: 0.1  

 
 

Author: Luca Kleinewillinghöfer, EFTAS Fernerkundung Technologietransfer GmbH 

This survey instruction is based on the 
instructions developed by Consorzio ITA and 
EFTAS GmbH in frame of  

Malawi Point Frame Agricultural Survey 
(MPFASU) 
http://lps16.esa.int/page_session25.php#2589p   

and  

Global Monitoring for Food Security (GMFS) 
http://www.gmfs.info/ 

                                            
Consorzio ITA  
Via Nicola Farnesi  25/A 
55100  Lucca, Italy 
http://www.itacon.it/index.htm  
 
 
E F T A S  Fernerkundung 
Technologietransfer GmbH 
Oststraße 2-18 
48145 Münster, Germany 
http://www.eftas.de/ 
 

 

The mobile data entry tool has been designed using OpenForis Collect, a 
software package for entering, editing, tabulating, and disseminating data 
from censuses and surveys. It is a public domain product, so it can be 
used and distributed at no cost. http://www.openforis.org/  

 

 

 

  

http://lps16.esa.int/page_session25.php#2589p
http://www.gmfs.info/
http://www.itacon.it/index.htm
http://www.eftas.de/
http://www.openforis.org/
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1. Overview 

This document describes the instructions for the field survey execution which 
consists of the two parts: 

- Classification of each sampling point in the segments according to the 
land cover (LC) nomenclature and 

- in case the point falls in arable or permanent crop land, identification of 
the holder of the land and conducting an interview  

2. Field work 

2.1. General 

For the Nepal Master Frame field test 200 segments are selected in each of the 
two districts. Each segment has a unique code consisting of the district ID and a 
continuous number for the segment. The segments consist of a cluster of 4 points 
with a distance of 150 meters. The points have the numbers 1,2,3,4 starting from 
the northern row (upper). The points are the sampling units and for each point 
the land cover has to be observed.  

The points are defined as area of 3 m radius around the virtual point. In case of 
mixed cropping or associated land covers the observation radius is extended to 
15m around the point.  

        
 

 
Segments with point clusters Cluster of points with 15m 

observation radius 
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In case the point is located on field (land cover is a crop), the surveyor has to 
identify the farmer and conduct an interview.  

The segments are assigned to the different survey teams.  

For the fieldwork each survey team will be provided with: 

- A3 region maps showing distribution of segments per district and per 
team (Bing, OSM)  

- A3 overview maps for navigation to the segments and clusters (Bing, 
OSM) 

- A4 detail maps for each segment (Bing) 

- Blank field forms 

- Fieldwork instructions  

- Laminated copy of the Field Nomenclature 

- 2 handheld GPS (one for each surveyor) 

- Memory cards 

- Batteries & charger 

- Tablet with Data Entry Tool (DET) and other software  

 

The survey itself consists of the following steps: 

- Preparation and route planning 

- Approach to the segments 

- Access to and identification of the 4 points per segment 

- Filling in of the parameters on land cover for each point 

- Take a photo of the point 

- If the point is on cropland, identify the farmer and conduct an interview 
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2.2. Survey Guidelines for Point observation 

The following is a step by step description of all the tasks to be performed in 
order to execute the survey. 

1. Plan the daily route and prepare the survey materials 

The surveyor has to prepare his/her itinerary before going out to the field.  

He/she must also prepare the necessary materials for the execution of the survey: 

- plastic folder with the required segment maps and a number of blank 
Field Forms (including some backup copies) 

- copy of the Field Work Instruction and the laminated copy of the Field 
Nomenclature 

and make sure that the Tablet and GPS are working and the batteries are fully 
charged. 

After returning home at the end of the working day, the surveyor must remember 
to charge the Tablet and the batteries for the GPS.  

2. Get AS NEAR AS POSSIBLE to the points inside the segment by car 
and then by foot 

The two surveyors in each team `swarm out´ inside a segment and observe the 
points.  

3. Use the map and the GPS (<MAIN MENU> → Find → Waypoints → 
GOTO) to identify the exact location of the points 

The surveyor reaches the point when he arrives at the position indicated in the 
detailed map.  

4. Mark the point temporarily  

Mark the point temporarily with a point marker, backpack or other equipment.  

It is important not to move from the point until all the data related to the point 
identification are entered and the GPS waypoint is marked and saved. 

It is advisable to keep the point marker in place until the data entry is completed. 
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5. Start the data entry for the point observation 

For each point a form has to be entered irrespective if the point was 
observed or not! 

Start to enter the data in the Collect App by opening the  

Collect mobile App. 

Go to settings and make sure that the Crew ID is showing your surveyor ID, if 
not change it.  

         

 

Select Point survey and start to enter data for the point by clicking on the + 

 

 

The data entry tool is structured in 3 sections:  

Point identification, time and accessibility 

Land cover at the point 

Additional information and photo 
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6.   Enter the data on Point identification, time and accessibility 

1 District Select the district Chitwan or Kavre 

2 Segment ID 
Identifies a specific segment in a district. The Segment ID is 
printed on the field map.  
Press space bar on the keyboard to open the list. 

2a Point ID 
Identifies the point inside the segment. The Point ID is 1, 2, 
3 or 4 depending on the position of the point in the segment. 
The point ID is printed on the field map. 

3 Surveyor ID Select your unique surveyor ID from the list. 

4 Date Enter the survey date in the format: dd/mm/yyyy. In the 
DET you can select the date from a calendar  

5 Time Survey start time hh:mm (24h). Enter the time when the 
observation starts. 

6  Distance to the 
point 

Compare your position to the point in the map. Tick whether 
you are more or less than 2m from the point.  

7 Distance to the 
point by GPS 

Note the distance to the point indicated by the GPS device. 
 
 

In case the distance to the point less than 2m (6) skip the questions 8 and go 
directly to 'GPS waypoint number' (10) 
8-9 Type of 

impediment and 
description 

In case the point was not reached: 
Select the type of impediment (Temporary or Permanent)  
 
and select from the list the description related to the type of 
impediment. E.g. permanent, river/ no bridge.  
 
In case the impediment is not on the list select “Other” and 
describe it.  
 

10 GPS waypoint 
number 

Take a waypoint with the GPS device and note the number 
of the waypoint displayed in the 'Mark' Page on the GPS.  

11 Take GPS 
coordinates 
with the tablet 

Take coordinates with the Samsung tablet. The coordinates 
will be displayed in decimal degree. This might take some 
seconds. 
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12 Is the point 
observed? 

Tick whether the point is observed or not. 
A point is observed only when ALL the following 
conditions are met: 

• clear view of the point; 
• certainty of its position; 
• clear visibility of the area around the point (up to 15 m 

radius). 
This applies also if the point is not reached (> 2m) but can 
be observed from a distance. 

If a point is not observed the surveyor has to select the 
reason that has prevented the observation (13) and continues 
with (28 Photo). 

Note that if NO is selected, the DET skips the section on 
land cover. 

If the point is observed, skip (13) and jump to (14). 

13 Why is the 
point not 
observed? 

Select a reason from the list, in case the reason is not on the 
list select “Other” and describe it.  
 

14 Point is located 
on a 
limit/border 

Tick if the point is on a limit/border and assigned to the 
North or East plot. 

This occurs when the point is on the boundary between two 
different land cover objects or if the point is on a linear 
feature with a width less than 3m. 
 
 
 
 
If a point is located on a 
limit/border or on a 
linear feature the point is 
assigned to the northern 
plot. 
 
“Look to the north rule!” 
 

 
The Main Land Cover type is 
Soya 

 
 
 
 
 
In case the limit/border is 
oriented in North/South 
direction, the point is 
assigned to the Eastern 
plot. 
 
“Look to the east rule!” 
 

 
The Main Land Cover type is 
Maize 

In case the point is NOT observed (12) skip the following questions and go 
directly to 'Photo' (28). 
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7. Classify the land cover at the point  

The identification of the main land cover types has to be done observing a circle 
of 3m radius around the point.  

The LC type (crop type) and the % of coverage is recorded in the part b of the 
app, see below.  

In case of mixed cropping or crops in association, the radius has to be 
extended to 15m around the point.  

There are several cases which may occur: 

 

Only ONE type of land cover within the circle 

 

In this case Land Cover1 is Maize and the 
relative % of area coverage is 100. 

 

The Main Land Cover in a circle of 3m 
radius from the point is Maize 

 

More than one land cover type within the circle, separated by a visible linear 
boundary: 

The type of land cover to be identified is 
the one where the point is located. In this 
case the Land Cover1 is Soya and the 
relative % of area coverage is 100. 

 

The lesser part of coverage within the circle 
(here: Maize) is not taken into account  

The Main Land Cover in a circle of 3m 
radius from the point is Soya. 
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Mixed cropping is discovered within the 3m radius: 

Two (or more) different crop types are 
present at the point but cannot be clearly 
separated (e.g. maize and vegetables, for 
instance pumpkins, mixed). 

 

In this case the observation has to be 
extended to a circle of 15m radius from 
the point and the Land Cover1 (the crop 
with the highest area coverage) has to be 
specified as well as the Land Cover2 and if 
present Land Cover3 (a maximum of three 
crops can be entered in the form) 

In the example the Land Cover1 is Maize 
and the Land Cover2 is Vegetables, and the 
percentage of coverage of each has to be 
estimated in such a way that the total is 
always 100%. 

 

 

In a circle of 3m Maize and some 
Vegetables are mixed. 

The observation radius is extended to 
15m. Maize and vegetables are the only 
Land Cover types present in the circle 

 

In a radius of 15m from the point there is an additional land cover type mixed with 
the ones observed in the 3m radius 

 

The three mixed crops in the 15m radius, 
have to be identified and the percentage of 
coverage of each as to be estimated; the 
total must be always 100. 

In this case, the Land Cover1 is Maize; the 
Land Cover2 is Vegetables and the Land 
Cover3 is Cowpeas. 

 

In the 15m radius there are two different 
crops intermixed with the same main 
crop (Maize + Vegetables and Maize + 
Cowpeas) 
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In the plot7 there is interplanting but in a 3m radius only one land cover type is 
present. 

 

The Land Cover2 should not be taken into 
account because it is not present in the 3m 
radius. In this case the only land cover 
type to identify is Maize (Land Cover1 = 
Maize 100%). 

 

The association is present but not in a 
radius of 3m around the point 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
7 A Plot is a piece of land with a homogeneous land cover (same crop or crop mixture). The plot 
is defined without considering the limits/boundaries of the single fields. 
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8. Enter the data on Land Cover at the point 
15 Land Cover1 (LC1) 

Code and Name 
Select the Land cover of the main land cover LC1 from 
the 'Land cover Nomenclature’ list.  
The Land cover types are organized in a hierarchical 
list, select first the land cover category (e.g. B - Arable 
land), then the land cover group (e.g. B1 - Cereals) and 
then the land cover class (e.g. B107 – Millet).  

16 Land Cover1 (LC1) % Estimate the relative % of area coverage of the main land 
cover LC1 within the radius of observation (without 
mixed or associated crop the LC1 % is 100%). 

17 Land Cover1 growing 
season 

If the land cover is part of arable land, indicate the 
growing season of the crop. 1-Spring, 2-Summer, 3-
Winter, 9-Others - Specify 

In case more than one crops are mixed or interplanted enter the same information for 
the second (18-19-20) and if required for the third crop (21-22-23), otherwise go 
directly to (24). If there are more than three different crops only report the three crops 
with main % of coverage. Add a remark about the additional crops. 
 
Note: the sum of the different land cover % must be 100! 
24 Is the crop harvested? Select if the main crop LC1 was already harvested or 

not. Only required if LC1 is a crop Bxx or Cxx. 
25 Approximate date of 

harvesting. 
Indicate for the main crop LC1 the approximate date 
when it was or will be harvested dd/mm/yyyy.  
The date can be entered per decade of the respective 
month. Enter 5. for the 1st - 10th day of a month, 15 for 
11th – 20th day of a month and 25 for the 21st -30th day of 
the month. 
Only required if LC1 is a crop Bxx or Cxx. 

26 Is the field irrigated? Select for the current growing season.1- Irrigated, 2-Not 
Irrigated or 3- Not sure if irrigated.  
Only required if LC1 is a crop Bxx or Cxx. 

27 Land cover remarks If required, enter additional information about the land 
cover. E.g. if more than 3 crops are present in the field.  
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9. Enter the data on Additional information and photo 
28 Photo Take a photo of the sampling point showing the land 

cover around the point. 

1. Mark the point with a point marker       (e.g. 
a flag or backpack on the ground). 

2. Step some meters back. 
3. Take the photo using the Camera App in the 

tablet. The photo should show the marked 
point in the centre and the surrounding area. 
The horizon should be at 2/3 of the photo (2/3 
ground, 1/3 sky). Take the photo while 
standing. 

General requirements for the point photo: 

• landscape format 
• no zoom 
• resolution: approx. 3 megapixel 
• photo size: 4:3 
• no use of flashlight 
• avoid persons & cars on photos 
• keep the tablet steady 

 
In case the point is not reached but observed from a 
distance, than the photo should be taken from the nearest 
possible location (e.g. a field border) towards the point 
and showing the land cover.  

 

In case the point could not be reached and not observed 
take a photo of the impediment blocking the way or view 
to the point e.g. broken bridge, wall, ... 

 

Some examples for photos are provided in Annex I 

29 Remarks  If necessary write additional information on the point 
observation. 
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30 Where was the data 
entered in the tablet? 

Indicate where the data was entered in the tablet: 1-in the 
field – at or near the point, 2-in the office / hotel or 
home, 9-other location – specify 

2 or 9 happen when the data entry was not possible in 
the field because of a temporary malfunction of the 
tablet (e.g. no battery). In this case the surveyor will do 
the entry on a paper form and type it in the tablet as soon 
as the tablet is working again.   

This information is important because in this case the 
GPS waypoint taken from the tablet GPS, will not be at 
the point. 

31 Survey End Time Survey end time hh:mm (24h). Enter the time when the 
observation of the point ends. 

10. Double check the data entry  

Double check the data entry and make sure that you have entered all relevant 
fields. In the overview a red icon indicates if relevant data is missing. 

Then go back to the Point main section by clicking on Point Survey 

 or using the  button of the tablet. 

11. Create a backup of the data 

After each entered point open the menu and select Backup to save a copy of the 
data on the SD card. 

 

In case the land cover at the point is a crop Bxx or Cxx the surveyor has to 
identify the holder of the field and conduct an interview. See 2.3. Survey 
Guidelines for holder interview. 
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2.3. Survey Guidelines for holder interview 

In case the land cover at the point is arable land or permanent cropland identify 
the holder of the land and conduct an interview.  

For each point falling on arable land or permanent cropland an interview form 
has to be filled, irrespective if the interview was conducted or not! 

1. Identify the holder of the selected field  

Ask around in the neighbourhood to find the holder. In a good case the holder 
will be present at the field at the time of the survey. In general the holder’s 
homestead will be close by, but it can happen that his/her house is quiet far away. 

In case the holder is absent explain the purpose of the interview, maybe 
somebody else from the household is able to answer the questions. 

In any case verify with the respondent that the concerned field really 
belongs to the holding. If possible go together with the holder to the 
concerned field.  

2. Start the data entry for the interview 
 

Start to enter the data in the Collect App by opening the  
Collect mobile App and selecting Holder interview.  
Start to enter data for the point by clicking on the + 

 

The data entry tool for the holder interview is structured in different sections:  

Point identification, time and accessibility 
Holder information 
Summer crops 
Winter crops 
Use of N fertilizer 
Irrigation 
Transportation costs for rice products and bananas 
Livestock 
Poultry 
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3. Information on point 
1 District Select the district 42-Chitwan or 56-Kavre 
2 Select the Segment ID The segment ID is printed on the field map. 
2a Point ID Select the Point ID of the point falling on the field of this 

holding. 
3 Surveyor ID Select your unique surveyor ID from the list: A1, A2, B1, 

B2, ...  
4 Interview Date Enter the interview date in the format: dd/mm/yyyy. In the 

DET you can select the date from a calendar  
5 Start Time Survey start time hh:mm (24h). Enter the time when the 

observation starts. 
6 Is the interview 

conducted? 
1-Yes or 2-No. In case of Yes continue with (8)  

7 Why is the interview 
not conducted? 

In case the interview could not be conducted explain the 
reason why. E.g. impossible to identify the holder, holder 
was absent, holder refused to provide information, and 
continue with Remarks (61). 

4. Information on the holder 
8 GPS waypoint of the 

farm 
Take a waypoint at the holder’s farm with the GPS device 
and record the waypoint number. In case the farm is too 
far take a waypoint at the location of the interview and 
specify where the waypoint was taken (10) 
 

9 GPS coordinate of the 
farm 
 

Take the GPS coordinate with the tablet at the holder’s 
farm. In case the farm is too far take a waypoint at the 
location of the interview and specify where the coordinate 
was taken (10) 
 

10 Where is the waypoint/ 
coordinate taken? 

1 - at the farm, 2 - at the sample point / in the field, 9 – 
other place – specify 
 

11 Holder’s name  Enter holder’s name.  
 

12 Address of the holder  Village/Tole/Settlement 
 

13 Is the respondent the 
holder? 

1-Yes or 2-No. If No specify the relation to the holder. E.g. 
son, wife, …  
 

14 Name of the respondent If different than holder 
 

15 Are there any other 
field in the sample 
belonging to this 
holding?  

If yes enter full Point-Code(s) 

16 Select the local area 
measurement system 

Select the local area system used in this interview 
1 - Bigha-Katha-Dhur 
2 - Ropani-Aana-Paisa 
All following area questions have to be answered in this 
system. 
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17a Total area of arable 
land and permanent 
cropland in the holding 
- Bigha or Ropani 

Arable land (including temporary fallow, and temporary 
meadow), permanent crops (including nurseries). LC 
category B and C. 
Excluding other agricultural used land like permanent 
grassland (meadow), wooded areas, ponds, farmyard, 
etc... 
 
If you have selected 1-Bigha-Katha-Dhur system in 
question 16 enter here the number of Bigha. 
 
If you have selected 2 - Ropani-Aana-Paisa system in 
question 16 enter here the number of Ropani. 
 

17b Total area of arable 
land and permanent 
cropland -  Katha or 
Aana 

Enter the number of Katha or Aana depending on the area 
system selected in 16. 

17c Total area of arable 
land and permanent 
cropland -  Dhur or 
Paisa 

Enter the number of Dhur or Paisa depending on the area 
system selected in 16. 
 
 

5. Information on area and production for target crops 
For the following crops information will be collected at farm level: 
 
Paddy rice (B101-Early paddy, B102-Main paddy, B103-Upland paddy) 
Wheat (B104-Wheat) 
Maize (B105-Maize–Spring/winter, B106-Maize–Summer) 
Millet (B107-Millet) 
Potatoes (B301-Potato-Winter, B302-Potato–Summer) 
Oilseeds (B401-Mustard seeds, B402-Ground nut, B403-Linseed, B404-Sesame, B405-Nijer 
seed, B406-Other oilseeds) 
Vegetables (B701-Cauliflower,B702-Cabbage,B703-Tomato,B704-Brinjal(Eggplant),B705-
Bitter gourd,B706-Lady's fingers,B707-Bell pepper chilli, B708-Cucumber, B709-Pumpkin, 
B710-Bottle gourd, B711-Sponge gourd,B712-Christophine,B713-Pointed gourd,B714-
Hyacinth bean, B715-Cowpea,B716-Broccoli,B717-Broad mustard leaf,B718-Radish,B719-
Carrot,B720-Other vegetables) 
Bananas (C202-Banana) 
 
If the holder is growing one or more of the target crops, ask the area and production for the 
entire holding for the current summer season (18-25) and for the previous winter season        
(26-31). 
 
Crops with multiple harvests (e.g. bananas) are recorded in the section for the current summer 
season, but for the entire year. 
 

 Summer crops  
18 Is the holder growing 

one or more of the 
target crops during this 
summer season? 

Select one or more crop type / groups:  
• Paddy rice (B103 - B103) 
• Maize (B106) 
• Millet (B107) 
• Potatoes (B302) 
• Oilseeds (B401 – B406) 
• Vegetables (B701 – B720) 
• Bananas (C202) 
• None of the target crops cultivated (O999) 
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In case None proceed to information on winter season 
(23). 

Enter for each of the crops/ crop groups selected in (18), the area, local area unit and production 
for the current summer season for the entire holding.  
 
In case a crop group is selected in (18), (Paddy rice, Oilseeds or Vegetables) you can make 
multiple entries in this group. Add a new entry with the + and select the crop type in (19a, 
23a, 24a).  
Make multiple entries if more than one target crop type in this group is cultivated in the current 
summer season, e.g. to record different oilseed types 
 
19a,23a,
24a 

Summer crop type  If in (18) Paddy rice, Oilseeds or Vegetables is selected, 
select here the crop type. 

19-25b Area of crop xy – 
Bigha or Ropani 

Enter total area of the selected crop(s) for the entire farm 
in this summer season 
If you have selected 1-Bigha-Katha-Dhur system in 
question 16 enter here the number of Bigha. 
If you have selected 2 - Ropani-Aana-Paisa system in 
question 16 enter here the number of Ropani. 
 

19-25c Area of crop xy – 
Katha or Aana 

Enter the number of Katha or Aana depending on the area 
system selected in 16. 
 

19-25d Area of crop xy – 
Dhur or Paisa 

Enter the number of Dhur or Paisa depending on the area 
system selected in 16. 
 

19-25e Total production for 
crop xy in the current 
summer season in kg 

Enter production for the selected summer crop for the 
entire farm in kg. In case the harvest is not completed, the 
farmer has to predict the production. 
Remember to ask the farmer if there was any kind of own 
consumption, in kind payments or exchange which needs 
to be considered.   
 

 Winter crops 
26 Was the holder 

growing one or more 
of the target crops 
during the previous 
winter season? 

Select one or more crop (groups):  
• Wheat (B104) 
• Maize (B105) 
• Potatoes (B301) 
• Oilseeds (B401 – B406) 
• Vegetables (B701 – B720) 
• None of the target crops cultivated (O999) 

 
In case None proceed to information on fertilizer. 

Enter for each of the crops/ crop groups selected in (26), the area, local area unit and production 
for the previous winter season for the entire holding.  
 
In case a crop group is selected in (26) (Oilseeds or Vegetables), you can make multiple entries 
in the groups. Add a new entry with the + and select the crop type in (30a, 31a).  
Make multiple entries if more than one target crop type in this group is cultivated in the current 
summer season, e.g. to record different oilseed types 
  
30a,31a Winter season crop 

type 
If in (26) Oilseeds or Vegetables is selected, select here 
the crop type. 
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27-31b Area of crop xy – 
Bigha or Ropani 

Enter total area of the selected crop(s) for the entire farm 
in the previous winter season 
 
If you have selected 1-Bigha-Katha-Dhur system in 
question 16 enter here the number of Bigha. 
If you have selected 2 - Ropani-Aana-Paisa system in 
question 16 enter here the number of Ropani. 
 

27-31c Area of crop xy –   
Katha or Aana 

Enter the number of Katha or Aana depending on the area 
system selected in 16. 
 

27-31d Area of crop xy –  -  
Dhur or Paisa 

Enter the number of Dhur or Paisa depending on the area 
system selected in 16. 
 

27-31d Total production for 
this crop in the 
previous winter season 
in kg 

Enter production for the selected winter crop for the entire 
farm in kg. 
Remember to ask the farmer if there was any kind of own 
consumption, in kind payments or exchange which needs 
to be considered.   

6. Information on fertilizer (N)  
Ask the farmer if he has used Nitrate (N) fertilizer during the current summer and previous 
winter season. The aim is to estimate the amount of N in kg per area unit applied by the farmer 
in the entire year.  
 
32 Has the farmer used N 

fertilizer in the current 
or previous season? 

1-Summer or 2-Winter  or 3-No N fertilizer used 
In case No proceed to information on water use (34). 
  
If yes, enter for the selected or both seasons the total area 
fertilized with chemical n fertilizer, the amount of 
fertilizer, the concentration of N and/or the brand name of 
the fertilizer. 
 

33a Total area fertilized – 
Bigha or Ropani  

Enter Bigha or Ropani depending on the area system 
selected in 16. 
 

33b Total area fertilized – 
Katha or Aana 

Enter the number of Katha or Aana depending on the area 
system selected in 16. 
 

33c Total area fertilized – 
Dhur or Paisa 

Enter the number of Dhur or Paisa depending on the area 
system selected in 16. 
 

35 Total quantity Total quantity of N fertilizer applied on the area in kg 
36 Concentration of N in 

the applied fertilizer 
Enter the % of N in the used fertilizer.  
In general the concentration of N is written on the bags of 
the fertilizer.  
 

37 Name of chemical 
fertilizer  

Enter the brand name of the applied chemical fertilizer  
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7. Information on water use  
38 Is there irrigated land in 

the holding in the 
current and previous 
season? 

1-Summer or 2-Winter  or 3-Not irrigated 
 
In case No proceed to information on transportation costs. 
 
If yes, enter for the selected or both seasons the total 
irrigated area, the type of payment and total amount. 
 

39a Total area irrigated – 
Bigha or Ropani 

Enter Bigha or Ropani depending on the area system 
selected in 16. 
 

39b Total area irrigated – 
Katha or Aana 

Enter the number of Katha or Aana depending on the area 
system selected in 16. 
 

39c Total area irrigated – 
Dhur or Paisa 

Enter the number of Dhur or Paisa depending on the area 
system selected in 16. 
 

41 Payment terms for 
irrigation 

1-Fee per area, 2-Fee per time,3-Other term, 4-Didn't pay 

42 Total amount paid in 
for the irrigation in the 
entire year. 

Total amount paid for irrigation in the selected season in 
Nepalese rupees 
 

8. Information on transportation costs to the market 
43 Are there transportation 

costs for rice products 
or bananas? 

Select 
1-transportation costs for rice products, 
2-transportation costs for rice bananas, 
3-No 
In case of No go to the section on livestock. 
 

44 Transportation costs for 
rice products  

Total amount in Nepalese rupees for the entire year 

45 Transportation costs for 
bananas 

Total amount in Nepalese rupees for the entire year 

9. Information on livestock 
46 Is there livestock kept 

for agricultural 
purposes? 

Select the type of livestock kept.  
1-Cattle, 2-Buffaloes, 3-Yak/Nak/Chauri, 4-Goats, 5-
Sheep, 6-Pigs, 7-Horses/Mules/ Asses, 8-Rabbit, 9-Other 
animals  
99-No livestock 
In case no livestock is kept select 99-no livestock and 
proceed with information on poultry.   
 

47-55 Livestock number Provide the number of animals for each of the livestock 
type selected in (46). 
 

10. Information on poultry 
56 Are there any poultry 

birds kept or reared in 
captivity for 
agricultural purpose? 

Select the type of poultry kept. 
1-Chicken, 2-Duck, 3-Pigeon, 4-Other poultry birds,  
99-No poultry  
 
In case no poultry is kept select 99-no poultry and proceed 
with remarks.   

57-60 Poultry number Provide the number of birds for each type of poultry 
selected in (56). 

61 Remarks If necessary write additional information on the interview 
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62 Place of data entry  Indicate if the data entry was done: 
1-in the field - at or near the point, 2-in the office / hotel 
or home, 
3-at the farm, 9-other location - specify 

63 Survey End Time Enter the time when the interview ends hh:mm (24). 

11. Double check the data entry  

Double check the data entry and make sure that you have entered all relevant 
fields. In the overview a red icon indicates if relevant data is missing. 

Then go back to the Holder interview section by clicking on Holder Interview 
or using the  button of the tablet. 

12. Create a backup of the data 

After each entered point open the menu and select Backup to save a copy of the 
data on the SD card. 

 

2.4. Data transfer 

Each evening the data from the point survey and from the interviews has to be 
transmitted to the central database. To transfer the internet connection via mobile 
network or WiFi is required. Data transfer will be via Dropbox. 

1. Open Collect and click on the survey you want to send.  

2. Open the menu and select Export, check “Exclude binary files” to 
exclude the photos from the export. 
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If the tablet is not yet linked to Dropbox, login with the provided login data.  

Email:  

Password:  

2.5. Paper Field Form 

In case of malfunctioning of the tablet, the data have to be manually written on 
the paper Field Form and entered in the tablet as soon as the problem is solved. 
The question numbers on the paper field form are the same as in the instruction. 

Each enumerator will be provided with a number of printed field forms. 

 

  

3.    Select EXPORT 

4. Choose Dropbox, select your 
surveyor folder and add the 
data. 
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Annex I Example of photos 
 

     

In both cases the point could be reached and marked. Photos are taken with a 
stable landmark in the background. 

     

In both cases the point could not be reached and the point photo taken from a 
distance, with the location of the sample point in the centre of the photo. 

     

In both cases the point could not be reached and the photos show the impediment 
blocking the way, temporary flooded area and permanent fence blocking the 
access. 
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Annex 2  
Point survey nomenclature 

 
Category Group Code LC description  Group Code LC description 

 B
 –

 A
ra

bl
e 

la
nd

 

B1 - Cereal 
crops 
 

B101 Rice – Early paddy   

B6 – Spices 
 

B601 Chilli 
B102 Rice – Main paddy  B602 Onion 
B103 Rice – Upland paddy  B603 Garlic 
B104 Wheat  B604 Ginger 

B105 Maize – 
Spring/winter  B605 Turmeric 

B106 Maize – Summer  B606 Coriander seed 
B107 Millet  B607 Other spices 
B108 Barley/naked barley  

B7 – Vegetables 

B701 Cauliflower 
B109 Buckwheat  B702 Cabbage 
B110 Other cereals  B703 Tomato 

B2 – Pulses 
 

B201 Soybeans   B704 Brinjal (Eggplant) 
B202 Black grams  B705 Bitter gourd 
B203 Red grams  B706 Lady's fingers (okra) 
B204 Grass pea  B707 Bell pepper chilli 
B205 Lentil  B708 Cucumber 
B206 Gram  B709 Pumpkin 
B207 Pea  B710 Bottle gourd 
B208 Green gram  B711 Sponge gourd 
B209 Horse gram  B712 Christophine 
B210 Cow pea  B713 Pointed gourd 
B211 Other legumes  B714 Hyacinth bean 

B3 – Root 
crops 
 

B301 Potato - Winter  B715 Cowpea 
B302 Potato – Summer  B716 Broccoli 
B303 Sweet potato  B717 Broad mustard leaf 
B304 Colocasia  B718 Radish 
B305 Other root crops  B719 Carrot 

B4 – Oil 
seeds 

B401 Mustard seeds  B720 Other vegetables 

B402 Ground nut  B8 – Temporary 
meadow and 
fodder crops 

B801 Temporary, artificial 
pastures 

B403 Linseed  B802 Fodder grass 

B404 Sesame  B9 – Fallow land B901 Temporary fallow 
land 

B405 Nijer seed     
B406 Other oilseeds    

B5 – Cash 
crops 
 

B501 Sugarcane     
B502 Jute     
B503 Tobacco     

B504 Floriculture and 
ornamental plants     

B505 Other non- 
permanent cash crops     
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C
 –

 P
er

m
an

en
t c

ro
ps

 

C1 – Citrus 
trees 
 

C101 Orange  

C3 – Other 
permanent crops 
 

C301 Tea 
C102 Junar  C302 Coffee 
C103 Lemon  C303 Alainch 
C104 Lime  C304 Amriso 
C105 Sweet orange  C305 Thatch 
C106 Other citrus  C306 Fodder tree 

C2 – Fruit 
trees and 
berries 

C201 Mango  C307 Multi-year fodder 
C202 Banana  C308 Bamboo 
C203 Guava  C309 Other permanent crops 
C204 Jackfruit  C4 – Nurseries C401 Nurseries 
C205 Pineapple     
C206 Lychee     
C207 Apple     
C208 Pear     
C209 Peach     
C210 Papaya     
C211 Pomegranate     
C212 Coconut     
C213 Walnut     
C214 Beetle nut     

C215 
Other fruits trees, 
berries     
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Category Group Code LC description Detailed description 

O
 –

 N
on

-a
gr

ic
ul

tu
ra

l 
 

A – Artificial 
land 
 

A11 Buildings 

Constructions built for permanent purposes which 
can be entered by persons, with one or more floors. 
Examples: single-family houses, industrial buildings, 
stores, technical infrastructures, agricultural 
buildings 

A12 Greenhouses Installations of glass, plastic or any other material 
(translucent but impervious to water). 

A21 Non-built-up area 
features 

Area features characterised by an artificial and/or 
impervious cover of hard artificial materials, 
concrete, gravel or densified soil. Examples: yards, 
farmyards, cemeteries, car parking areas 

A22 Non-built-up linear 
features 

Linear features characterised by an artificial and/or 
impervious cover of hard material. Examples: roads, 
railways, runways, bridges (width >3m). 

D – Woodland 
 

D10 Forest 
Areas of MORE THAN 0.5ha covered by trees with a 
tree-crown area density of more than 10% capable of 
achieving >5m in height. 

D20 Other wooded area 
Areas of LESS THAN 0.5ha covered by trees with a 
tree-crown area density of more than 10% capable of 
achieving >5m in height. 

D30 Timber plantations 
Surfaces occupied by artificial forestry plantations, 
the period between two clear fellings being normally 
less than 50 years. 

E – Shrubland 
 

E01 Shrubland with 
sparse tree cover 

Areas dominated (more than 20% of the surface) by 
shrubs and low woody plants generally below 5m of 
height, including sparsely occurring trees within a 
limit of a tree-crown area density between 5 - 10 %. 

E02 Shrubland without 
tree cover 

Areas dominated (> 20% of the surface) by shrubs 
and low woody plants generally below 5m of height. 
Sparsely occurring trees should not cover more than 
5% of the area. 

F – Permanent 
Grassland 
 

F01 

Permanent 
grassland with 
sparse tree/shrub 
cover 

Land predominantly covered by communities of 
grassland, grass like plants and forbs including 
sparsely occurring trees within a limit between 5 - 
10% of the area and/or shrubland covering less than 
20% of the area. 

F02 
Permanent 
grassland without 
tree/shrub cover 

Land predominantly covered by communities of 
grassland, grass like plants and forbs without trees 
and shrubland. 

G – Bare Land G00 Bare land 

Areas with no dominant vegetation cover on at least 
50% of the area. Areas covered by mosses and 
lichens, inland rock cliffs, areas of rock outcrop, 
gravel, areas of sand, shingle and mud, Land that has 
been scraped bare or is excavated. This category does 
not include: Fallow arable land (B70) or Permanent 
Grassland (F0).  

H1 – Water 
and Wetland 
 

H01 Inland water bodies Inland areas of still open water. Examples: lakes, 
ponds, meres, reservoirs. 

H02 Inland running 
water 

Rivers , streams, springs, temporary streams, 
channels 

H03 Wetland 

Seasonally or permanent flooded areas and bearing a 
vegetation cover of the low shrub, semi-woody or 
herbaceous type. This category does NOT include: 
Rice fields (B15). 

H04 Glaciers, permanent 
snow Areas covered by glaciers or permanent snow 
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Example of “Land Cover” Percentage (LC%)  
10 % 25 % 50% 75% 90% 
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Annex 3   
Point survey form 
 

NEPAL – 2016 – POINT - Field Form  

 

        _    /        /  : 

1 District  2/2a Point Code  3 Surveyor ID  4 Date dd/mm/yy  5 Start Time 
hh:mm 

 

less than 2m  more than 2m                                 m   

6 Distance to the point  7 Distance to point by 
GPS 

 10 GPS Waypoint number 

In case of distance less than 2m skip the following questions and go directly to 12 

P T   

8 Type of impediment  9 Description Code of the impediment or Other reason 

 

Yes No 
 14 If YES indicate if the point is located on a 
limit/border NO  North 

 
East 

12 - Is the point 
observed? 

 

13 If NO, 
why is the 
point not 
observed? 

 
Other 
reason 

 

In case the point is not observed skip the following questions and go directly to 
'Remarks'' 

             %   

15 LC1 
Code  LC1 Description  16 LC1 %  17 LC1 

Season 

 



 

104 
 

In case of mixed cropping indicate LC2 (and LC3) 

             %   

18 LC2 
Code  LC2 Description  19 LC2 %  20 LC2 

Season 
 

            %   

21 LC3 
Code 

 LC3 Description  22 LC3 %  
23 LC3 
Season 

In case the LC is not a crop go directly to '28 Remarks'' 

24 - Is the main crop in the 
field already harvested? 

 YES  NO  
25 - Approximate date 
of harvesting dd/mm/yy /        / 

 

26 - Is the field irrigated?  Not irrigated (   ) Irrigated (   ) Not sure if irrigated (   ) 

 

28 - Remarks  ............................................................................................................................... 

 

............................................................................................................................... 

 

31 - End time of the point survey hh:mm :  

 

Field form entered in tablet YES  Date: /        /  
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8 - Type of impediment  9 - Describe the impediment 

1 permanent 

11 No road 
12 Steep slope/Escarpment/Cliff 
13 Gully/Ravine 
14 River – no bridge 
15 Waterlogged – wet area 
16 Thick vegetation 
17 Linear building – wall, fence 
18 Restricted area 
19 Low GPS signal 
10 Other permanent impediment 

2 temporary 

21 Flooded areas 
22 Blocked road/path 
23 Broken bridge 
24 Authority needed 
25 Wrong route side approach 
26 Standing crops at the point 
20 Other temporary impediment 

 

13 – Why is the point not observed? 
1 Too far to see land cover 
2 Too difficult identifying point position 
3 View to the point blocked by vegetation, wall, landscape, etc... 
9 Other – specify 

 

17 –  LC growing season 
1 Spring 
2 Summer 
3 Winter 
9 Others – specify 
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Annex 4 
Farm survey form 

 
NEPAL – 2016 – HOLDING - Field Form 

 

        _    /        /  : 

1 District    2/2a Point Code  3 Surveyor ID  4 Date dd/mm/yy  5 Start Time 
hh:mm 

 

6 Is the 
interview 
conducted? 

Yes No  
7 If NO, why is the 
interview not conducted? 

 

 In case the interview is not conducted skip the following questions and go directly to 
'Remarks'' 

 

9 Take a GPS 
waypoint and 
record the 
number 

 
 

    10 Where was the GPS waypoint    
        taken? 
       1 - at the farm, 
       2 - at the sample point/field,  
      9 - other place - specify  

 

 

11 Holder’s Name  

12 Holder’s address  
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YES  NO   If NO, relation to holder  

13 Respondent is 
holder? 

 14 Respondent’s name   

 
15 Other sample fields 
belonging to the holder? YES  NO  

If YES, enter 
Point Code 

 

 

16 Total area of arable Bxx 
and permanent cropland 
Cxx? 

   
Bigha   (       )  
Ropani (       ) 

 

Target crop area and production 18-31 – continue on extra sheet! 

Fertilizer 

 

32 N fertilizer applied? YES  NO  

 
33a-c If YES total area 
fertilized  

Bigha (    )  Ropani (    ) 

35 Total 
quantity kg 

36 
Concentration 
of N in the 
fertilizer 

37 Name / brand of 
the applied chemical 
fertilizer 

Summer       

       

Winter       

 

Irrigation – total land in current and previous season 

 

38 Is there irrigated land in the holding? YES  NO  

 
39a-c If YES total area 
irrigated 

Bigha (    )     Ropani (    ) 

41 Payment terms:  

1-Fee per area,  
2-Fee per time, 
3-Other term,  
4-Didn't pay 

42 Total amount in 
Nepalese rupees 
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Summer      

       

Winter      

 

Transportation costs to the market for the entire year 

 

44 Transportation costs for rice 
products   45 Transportation costs for bananas   

 

Livestock – Total number at time of survey 

 

47 Cattle  50 Goats  53 Horses/Mules/Asses  

48 Buffalos  51 Sheep  54 Rabbits  

49 Yak/Nak/Chauris  52 Pigs  55 Other ...  
 

Poultry– Total number at time of survey 

57 Chicken  58 Ducks   59 Pigeon  60 ...  

 

61 Remarks   

............................................................................................................................... 

 

............................................................................................................................... 

 

 

............................................................................................................................... 

 

 

............................................................................................................................... 

 

 

............................................................................................................................... 
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   _    /        / 

1 District    2/2a Point Code  3 Surveyor ID  4 Date dd/mm/yy 

Target crop area and production – ask for any type of in kind payments or 
exchange!  

Summer season 18-25 

Crop type (Code)  Total area           Bigha (    )      Ropani (    ) 
Total Production 
(kg) 

Paddy rice - ...     

Paddy rice - ...     

Paddy rice -...     

B106 Maize      

B107 Millet     

B302 Potato     

Oil seeds - ...     

Oil seeds - ...     

Oil seeds - ...     

Vegetables - ...     

Vegetables - ...     

Vegetables - ...     

     

     

     

     

     

 

62 End time of the interview hh:mm :  

 
 

Field form entered in tablet YES  Date: /        /  
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Previous winter season 26-31 

C202 Banana (entire year)     

B104 Wheat     

B105 Maize     

B301 Potato     

Oil seeds - ...     

Oil seeds - ...     

Oil seeds - ...     

Vegetables - ...     

Vegetables - ...     

Vegetables - ...     

     

     

     

 

    _    /        / 

1 District    2/2a Point Code  3 Surveyor ID  4 Date dd/mm/yy 
 

Summer season 18-25 

Crop type (code)  Total area           Bigha (    )      Ropani (    ) 
Total Production 
(kg) 
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Previous winter season 26-31 
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Annex 5 
Recommended list of material 

 
Luca Kleinewillinghöffer 

 

The table below is a recommended list of material and equipment that should be 
provided for the survey campaign, bearing in mind that the budget available for 
each surveyor is limited. 

It is assumed that the surveyors will move in teams (for example, two surveyors 
in one car or on two motorbikes). The items are indicated per surveyor (SU) or 
per car/team.   

It is assumed that the surveyors are able to recharge the tablet and batteries in 
their nightly lodgings.   

Equipment Number Remarks 

Tablet    

Samsung Galaxy  
Tab E 9.6  
 

1 per SU Including SIM cards 

Protection Cover  
 

1 per SU To protect the tablet in the field 

Screen protector 1 per SU Foil to protect the glass of the tablet from scratches 
and reduce sunlight reflection e.g. 
https://www.amazon.com/Protector-
Supershieldz%C2%AE-Anti-Glare-Anti-Fingerprint-
Replacements/dp/B016VJ9AMC/ref=sr_1_2?ie=UT
F8&qid=1471870372&sr=8-
2&keywords=galaxy+tab+9.6+screen+anti+glare 

MicroSD 16GB or more 1 per SU MicroSD for the tablet to backup up the survey data 

Car charger  1 per car To recharge the tablet in the car 

Power bank 1 per SU To recharge the tablet in the field 

  

https://www.amazon.com/Protector-Supershieldz%C2%AE-Anti-Glare-Anti-Fingerprint-Replacements/dp/B016VJ9AMC/ref=sr_1_2?ie=UTF8&qid=1471870372&sr=8-2&keywords=galaxy+tab+9.6+screen+anti+glare
https://www.amazon.com/Protector-Supershieldz%C2%AE-Anti-Glare-Anti-Fingerprint-Replacements/dp/B016VJ9AMC/ref=sr_1_2?ie=UTF8&qid=1471870372&sr=8-2&keywords=galaxy+tab+9.6+screen+anti+glare
https://www.amazon.com/Protector-Supershieldz%C2%AE-Anti-Glare-Anti-Fingerprint-Replacements/dp/B016VJ9AMC/ref=sr_1_2?ie=UTF8&qid=1471870372&sr=8-2&keywords=galaxy+tab+9.6+screen+anti+glare
https://www.amazon.com/Protector-Supershieldz%C2%AE-Anti-Glare-Anti-Fingerprint-Replacements/dp/B016VJ9AMC/ref=sr_1_2?ie=UTF8&qid=1471870372&sr=8-2&keywords=galaxy+tab+9.6+screen+anti+glare
https://www.amazon.com/Protector-Supershieldz%C2%AE-Anti-Glare-Anti-Fingerprint-Replacements/dp/B016VJ9AMC/ref=sr_1_2?ie=UTF8&qid=1471870372&sr=8-2&keywords=galaxy+tab+9.6+screen+anti+glare
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GPS    

GPS Gramin etrex 20 1 per SU It should come along with a cord to fix it around the 
neck and a USB connection cable 

Micro SD card e.g. 4GB 
or more 

1 per SU To be put in the GPS for track recording and map 
data.  

AA rechargeable batteries 4 per SU 2 in the GPS device and 2 as spare.  

Battery charger for AA  1 per team To recharge 4 batteries during the night  

Small plastic bag 3 per SU To keep the spare batteries from getting wet 

Surveyor equipment   

Backpack/rucksack 
 

1 per SU To carry the equipment during the field survey 

Protection cloth  
(e.g. hat, rain cover,  
rubber boots) 

To be 
decided 

Cloth to protect the surveyor against rain and sun 
during field survey. This depends on the season and 
on the available budget/costs for the items.   

Umbrella  
 

1 per SU Very useful to provide shade to read the tablet in 
bright sunlight and to protect it during rains 

Pen/pencil 1-2 per 
SU 

Note that pencils can write on wet paper, pens not 

Copybook  
 

1 per SU to make notes e.g. farmer’s address or phone number 
etc.. 

File folder + plastic  
sheet protector 

1 per SU To keep and organize the field maps and other 
documents 

Plastic bags  1-3 per 
SU 

To keep equipment dry, e.g. plastic garbage bags  

Plastic box 
 

1 per 
team/car  

To store the equipment in the car while travelling 
from 1 cluster to the next 

Extension cable  
with 3 ports 

1 per 
team/car 

To plug in charger, tablet and power bank during 
night/when electricity is available 

Point marker 1 per SU Small flag to temporary mark the survey point. It can 
be a self made bamboo stick with a red plastic 
attached or  the Nepalese flag, ...  
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Documents   

Accreditation letter 1 per SU Letter on official letterhead to be presented to local 
farmers or other authorities (village chief, police, ...). 
It should explain the purpose of the survey in easy 
words. 

Surveyor ID 1 per SU A surveyor ID with photo of the surveyor, so that he 
can identify himself and proof that he is on an official 
duty mission.  

Office equipment   

Colour printer   To print field maps in A4 and A3, survey instructions, 
field forms, ...  

Printing paper   A4 ~1500 pages 
A3 ~60 pages 

Puncher, scissors    

 

  



 

115 
 

 

Bolliger Flavio (ESS) 
 

Consorzio ITA, via Farnesi 26, Lucca (Italy) 
David Remotti 

 

 

Annex 6 
STAT_AGRI USER Manual 
 

STAT_AGRI 

A comprehensive system to manage agricultural statistics 

1. Introduction 

Stat_Agri is a complex system that, using different tools and methods, helps the 
user in the management of many different aspects involved by the production of 
agricultural surface estimates through a georeferenced survey. 

At the basis of the Stat_Agri system there is the database: it is implemented in a 
MySQL environment, a well-known and widely used open source RDBMS. All 
data are structured and organized in this database, and all results are also 
registered in there. 

The installation guide illustrates how to install the RDBMS and how to create 
and populate the database for the first time. 

Then the day-by-day management of the database must be ensured by competent 
personnel. 

The other important component of Stat_Agri is the user interface; it has been 
developed using Visual Basic 10 and has been delivered as an executable 
application (under Win-7 or Win-10). This interface guide the user in the 
application of all the steps for the elaboration of surface estimates: from the 
import of survey data to the final estimates. All the steps are exhaustively 

 

STAT_AGRI 

 

STAT_AGRI 
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explained in this manual. The data input has been developed for the set of csv 
files exported by the OpenForis application. All the data cleaning activities must 
be completed before importing data in the Stat_Agri database. 

2. Main screen 

When you run the application, the main screen is presented; the user has to 
qualify himself through a username and password (provided by the database 
administrator) and to define two folders: the “workspace” is any folder in the PC 
where you want to store all the output from the system; the “installation dir” is 
the path where the R folder has been copied during the installation process.  

The button "Connect" establish the connection to the database, so that it will be 
available for any subsequent operation. The buttons on the right introduce to the 
different available functions. 

 

3. The sampling frame 

This function simply show the sampling frame: it is not built to produce it, but 
only to see how it is done. The construction of the sampling frame is a very 
important step, and it need a specific software to do the photointerpretation of 
landuse. The result of this work is a list of points each one characterized by a 
landuse. Then a stratification is obtained grouping the landuse classe in the way 
that is useful for the estimation process. 
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For the Nepal survey the stratification has been the following 

- stratum 1 made of landuse 1 (AGRI1) 

- stratum 2 made of landuse 2 (AGRI2) 

- stratum 3 made of landuse 3 (AGRI3-4) 

- stratum 4 made of landuse 5,7,9,0 (bareland, urban, other, doubt) 

- stratum 0 (that is NO sample) made of landuse 6, 8 (forest and water) 

Modifications to the stratification can be done directly in the database using sql 
command like this 

update CLUSTER set id_str = 0 where landuse in (5,7,9,0) 

to eliminate stratum 4 and consider that clusters out of the sampling frame. 

This function simply shows a the sampling frame: the user may select a specific 
district and see the stratification in it.  

At the bottom of the page the allocation of sample is shown 

The button "Export XLS" allows to export the displayed data in an XLS file. 
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4. Survey data import 

This function is designed to provide a simple way for the loading of all survey 
data into the DB structure. Data comes from the OpenForis application as a set 
of text files in csv format. The whole set of files must be stored in a folder whose 
name can be written by the user in the upper-right corner of the screen. 

The names of the files must be exactly those indicated here, and the structure 
must be that provided by the export procedure of OpenForis. Before running the 
procedures chech the following to items 

- remove all double quotes character (“) 

- verify that the character used as separator is the comma (,) and check 
that this character is never used inside the text data 

 

The information given in the central table concern all data that has been loaded: 
for each district and stratum the number of visited cluster (ncluvis) and points 
(nptsvis) is given, along with the number of farm interviews conducted 
(n_interv); the total number of points expected in the sample (npts) is used to 
calculate the ratio of completeness. 

At the beginning the table should be empty, and it is populated through the 
loading process. 

It is important to notice anyway, that the reliability of the estimates is highly 
dependent on the completeness of the survey. For this reason a thorough 
analysis of missing data in the survey, and a deep activity of data cleaning 
is needed before proceeding on with the estimates.  
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The loading process has been divided in 4 steps, each starting with one of the 
button on the right, but it is NOT important to execute them in any specific order: 

1. LOAD farm interview crop data, provide the loading of all data 
contained in the file holding, su_rice, su_maize, su_millet, su_potato, 
su_banana, su_oilseeds, su_vegetables, wi_maize, wi_wheat, 
wi_oilseeds, wi_vegetables,  wi_potato. A message is given saying how 
many farm has been found, and a confirmation is asked before executing 
each of the csv files. 

2. LOAD farm interview livestock data, provide the loading of all data 
contained in the file livestock and poultry 

3. LOAD farm interview fertilizer data, provide the loading of all data 
contained in the file su_fertilizer and wi_fertilizer 

4. LOAD point survey data, deals with the points data 

5. Estimates from the point survey 

Using this form the user can calculate the surface estimates based on the survey 
data.  

All calculations are performed using an R script who apply the algorithms 
included in the SURVEY package: see the package manual for details at 
https://cran.r-project.org/web/packages/survey/index.html 

 

https://cran.r-project.org/web/packages/survey/index.html
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On the left of the screen there are some choices the user must define for the 
estimates to be calculated; the main choice is the selection of one or more crops 
from the list that contains all the crop observed during the survey: the user can 
select one or more (using keyboard shift and ctrl as usual) to calculate the 
estimates.  

The two options on bottom left are designed to evaluate the effect of the 
sampling design. 

Although the survey was conducted with a cluster schema, it is possible to select 
the option “random”: this way the estimates are calculated “as if” the sample 
were random, in order to calculate the relative efficiency of the cluster schema 
and the intra-cluster correlation coefficient 

The option “stratification” allows the use of different stratification schema, 
based on land cover (LC) only, or administrative division (ADD) only as in the 
case of the cluster / random option, this is done to provide data for the analysis 
of the effect of the stratification.  

Both this functions simply provide results using alternative schemas: the actual 
calculation of the relative efficiency is up to the user. 

When the button Estimate is clicked calculations are performed for all the 
selected crops and the results are presented in the tables at the center of the form; 
the first one shows the estimation of the total area for each crop at the aggregated 
level of all the districts investigated. The second table instead, present the same 
results but at district level. 

All calculations are performed by a script in R: PointSurvey.R. It apply the 
algorithms and methods provided by the package SURVEY (https://cran.r-
project.org/web/packages/survey/index.html). Results are written in two files: 
STIMETOT.CSV and STIMEDEP.CSV for global and district level 
respectively. Stat_agri reads these files and present the result in this table. 

You can then save all data in XLS file using the button “Export XLS”  

 

 

 

https://cran.r-project.org/web/packages/survey/index.html
https://cran.r-project.org/web/packages/survey/index.html
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6. Estimates from the farm survey 

The form (and the concept behind) for the estimations from the farm survey is 
similar to the one for the point survey, but with important differences. 

 

 

First of all in the farm survey many variables are investigated, so that the first 
choice is for which one you want to calculate estimations. In the list on top left 
of the form all variables are shown, and you can select only 1 at a time. 

Variable 1, 4 and 6 are different from the other: they provide the estimation of 
the overall number of farm (1), farm with livestock (4) and farm using fertilizers 
(6). 

Variable 2 and 3 provide the estimation of crop area and crop production; if you 
select one of them Stat agri ask you which season you want to consider: press 
YES to elaborate summer crop, and NO for winter crop. Once the season is 
selected, a list is shown with all crops found in the farm interviews, with at least 
10 observations; as in the point survey, you can select one or more to elaborate 
the relevant estimations. 

A special case is given by Oilseeds and Vegetables: due to the fact that there are 
many species so that most of them are present in few farms, also the general 
terms “Oilseeds” and “Vegetables” are available on the list. If you select a 
specific crop, such as “pumpkin”, the estimates provided are specific. But if you 
select the general terms, estimates are given for the whole category. 
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Variable 5 provide the estimation of number of livestock: when you select it, a 
list is shown with all the species that have been found in the survey. As in the 
other cases you can select one or more to elaborate the relevant estimations. 

Also for fertilizers and irrigation are concerned (variable 6 to 10), data are 
distinguished between summer and winter: so the same question as for the crop 
area and production is given (“Summer ?”)  

The results are presented in the same way we have discussed under the point 
survey form. All calculations are performed by a script in R: FarmSurvey.R. It 
apply the algorithms and methods provided by the package SURVEY 
(https://cran.r-project.org/web/packages/survey/index.html). Results are written 
in two files: STIMETOT.CSV and STIMEDEP.CSV for global and district level 
respectively.  

For each crop (or livestock) selected two estimates are calculated: total in the 
first line and average by farm in the second. 

Stat_agri reads these files and present the result in the two tables in this form. 

7. Crop Association Analysis 

This function is a tool for the study of the crop association: the following screen 
is presented. 

 

 

https://cran.r-project.org/web/packages/survey/index.html
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The table shows for each crop, the number of points pure, or associated with 
others in first, second or third position. Then the total number of points is shown 
and the ratio between the previous numbers and this total are calculated. 

At first data are aggregated at National level (or the level of all departments 
involved in the survey); it is possible to obtain the same information 
disaggregated by department or by stratum, checking off the two option on the 
top of the screen, and indicating one department or one stratum for which to be 
analyzed. Clicking on the “Refresh” button update the table showing all data at 
the new level of aggregation. 

If you select a crop, you can ask for details for that crop clicking on the “Details” 
button: on the right of the screen other two table appear: 

 

The first one presents the list of crop associated with the selected one, and the 
number of points where this association occur. 

The second table instead, present the list of crops that are the main one, where 
the selected crop is the second in an association, and the number of points where 
this association occur. 

All tables enable the selection of any group of rows, that could be copied (ctrl+c) 
and pasted (ctrl+v) in other software (Excel, Word ecc.) 
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8. Appendix 1: Database 

The structure of the database is illustrated in the following schema 

 

 

On the basis of that tables, a number of queries has been developed. 

All names of queries start with V_ and they are divided in some logical groups: 

1. those related to the point survey  

2. those related to the farm survey  

3. those needed by the analysis of crop association: they are named with 
the prefix VASS 

4. those needed to present the sampling frame data in StatAgri 

 

 

 

 

ADD                  
(they are the 
districts) 

NOMENCLATURE 
(the list of crops in 
the point survey) 

Group Nomenclature 

LANDUSE 

STRATA 

CLUSTER 

SURVEY 

FARM_OBSER
 

FARM_CROP 

FARM_variables 
CROP 

LIVESTOCK 

SAMPLING 
FRAME 
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Group 1 

- VCLU_E_STRXADD shows the number of cluster and points that have 
been observed by stratum and district 

- V_VISITED add to the previous the number of cluster and points in the 
population, and present the percentage of completion of the survey by 
stratum and district  

Group 2 

- V_CROPxSTRxADD shows the number of farm interviewed by district, 
stratum and crop 

- V_CROP_PRESENT shows all crop found in the interviews with the 
number of farms where they are present 

- V_LS_PRESENT shows all livestock species found in the interviews 
with the number of farms where they are present 

- V_INTERVIEWS shows the total area of each farm 

- V_INTERVxSTRxADD shows the number of interviews by district and 
stratum 

- V_FARM_PROB calculates the probability of each farm to be included 
in the sample (proportional to size) 

- V_FARM_LIVESTOCK shows the number of livestock species for each 
farm 

- V_CROP_AREA shows the cultivated area in each farm for each crop 

- V_CROP_PROD shows the production in each farm for each crop 

- V_CROP_YIELD calculates the yield in each farm for each crop as the 
ratio of prod and area 

Group 3 

- VASS_pur count the number of pure points, for each crop, district and 
stratum 

- VASS_A1 count the number of points for each crop who is the first in 
an association, district and stratum 

- VASS_A2 count the number of points for each crop who is the second 
in an association, district and stratum 
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- VASS_A1 count the number of points for each crop who is the third in 
an association, district and stratum 

- VASS_J1 join VASS_pur and VASS_A1 by district and stratum 

- VASS_J2 join VASS_J1 and VASS_A2 by district and stratum 

- VASS_J3 join VASS_J2 and VASS_A3 by district and stratum 

- VASS_J4 calculates totals and ratios on VASS_J3 

Group 4 

- V_LANDUSE aggregate points by landuse classes 

- V_LANDUSExADD aggregate points by landuse classes and district 

- VCLU_ADD aggregate points by district 

- VCLU_STR aggregate points by strata 

- VCLU_STRxADD aggregate points by strata and district 

  

  



 

127 
 

9. APPENDIX 2: R script 

PointSurvey.R 

usage: PointSurvey.R [--user <user> --password <pwd> --db <database> --host 
<host> --folder <folder> --sam <sampling design> --str <stratification>] 

options: 

--user username 

--password password 

--db database 

--host host 

--folder folder 

--sam sampling design 

--str stratification 

' -> doc 

 

library(docopt) 

library(survey) 

library(RMySQL) 

 

opts <- docopt(doc) 

 

options(echo=TRUE) # if you want see commands in output file 

args <- commandArgs(trailingOnly = TRUE) 

samType <- opts$sam 
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stratif <- opts$str 

mysqlconnection <- dbConnect(RMySQL::MySQL(), 

                             username = opts$user, 

                             password = opts$password, 

                             dbname  = opts$db, 

                             host  = opts$host) 

setwd(opts$folder) 

 

# HT estimator 

# sampling probability 

if (stratif == "YES") { 

  sqlstr <- "select b.numclu from survey a, vclu_strxadd b where a.id_add = 
b.id_add and a.strata = b.id_str and a.point_ob =1 order by 
a.id_add,strata,id_cluster,point_code" 

} 

if (stratif == "LC") { 

  sqlstr <- "select b.numclu from survey a, vclu_add b where a.id_add = 
b.id_add and a.point_ob =1 order by a.id_add,strata,id_cluster,point_code" 

} 

if (stratif == "ADD") { 

  sqlstr <- "select b.numclu from survey a, vclu_str b where a.strata = b.id_str 
and a.point_ob =1 order by a.id_add,strata,id_cluster,point_code" 

} 

result = dbSendQuery(mysqlconnection, sqlstr) 

fpc=fetch(result, n = -1) 
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sqlstr <- "select code as id_crop, description as CropName from nomenclature 
where MAIN = 1" 

result = dbSendQuery(mysqlconnection, sqlstr) 

crop=fetch(result, n = -1) 

idc <- crop[,"id_crop"] 

cropname <- crop[,"CropName"] 

i=0 

nc = length(idc) 

while (i < nc) { 

  i=i+1 

  print(cropname[i]) 

  write.table(cropname[i],file="stimeTOT.csv",append=TRUE, sep = ",", 
col.names = FALSE, row.names = FALSE, quote = FALSE) 

  write.table(cropname[i],file="stimeDEP.csv", append=TRUE, sep = ",", 
col.names = FALSE, row.names = FALSE, quote = FALSE) 

  s1 = "SELECT concat(id_add,strata) as 
id_str,id_add,strata,id_cluster,point_id," 

  s2 = paste("(If(LC_code1='",idc[i],"',LC_pct1,0) +",sep = "", collapse = "") 

  s3 = paste(" If(LC_code2='",idc[i],"',LC_pct2,0) +",sep = "", collapse = "") 

  s4 = paste(" If(LC_code3='",idc[i],"',LC_pct3,0))/100 AS crop ",sep = "", 
collapse = "") 

  s5 = "FROM survey WHERE point_ob = 1 order by 
id_add,id_str,id_cluster,point_id " 

  sqlstr = paste(s1,s2,s3,s4,s5) 

#  print(sqlstr) 

  result = dbSendQuery(mysqlconnection, sqlstr) 

  data = fetch(result, n = -1) 

  if (samType == "CLU" & stratif == "YES") { 
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    dCROP <- svydesign(id = ~id_cluster, data = data, strata = ~id_str, fpc=fpc) 

    } 

  if (samType == "CLU" & stratif == "LC") { 

    dCROP <- svydesign(id = ~id_cluster, data = data, strata = ~strata, fpc=fpc) 

    } 

  if (samType == "CLU" & stratif == "ADD") { 

    dCROP <- svydesign(id = ~id_cluster, data = data, strata = ~id_add, 
fpc=fpc) 

  } 

  if (samType == "RAN" & stratif == "YES") { 

    dCROP <- svydesign(id = ~1, data = data, strata=~id_str, fpc=fpc) 

  } 

  if (samType == "RAN" & stratif == "LC") { 

    dCROP <- svydesign(id = ~1, data = data, strata = ~strata, fpc=fpc) 

  } 

  if (samType == "RAN" & stratif == "ADD") { 

    dCROP <- svydesign(id = ~1, data = data, strata = ~id_add, fpc=fpc) 

  } 

  print(summary(dCROP) )write.table(svymean(~crop, dCROP, deff=TRUE), 
file = "stimeTOT.csv", append=TRUE, sep = ",", col.names = FALSE, 
row.names = FALSE) 

  write.table(svyby(~crop, ~id_add, dCROP, svymean, vartype = "se", 
deff=TRUE), file = "stimeDEP.csv", append=TRUE, sep = ",", col.names = 
FALSE, row.names = FALSE) 

#  print(svymean(~crop, dCROP)) 

#  print(svyby(~crop, ~id_add, dCROP, svymean, vartype = "se"))  # oppure 
svymean, vartype = "cv" 

} 
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dbDisconnect(mysqlconnection) 

rm(args) 

rm(data) 

 

FarmSurvey.R 

 

'usage: FarmSurvey.R [--user <user> --password <pwd> --db <database> --
host <host> --folder <folder> --sam <sampling design> --str <stratification> --
var <id_variable> --cr <crop> --ls <livestock>] 

 

options: 

  --user username 

  --password password 

  --db database 

  --host host 

  --folder folder 

  --sam sampling design 

  --str stratification 

  --var variable 

  --cr crop 

  --ls livestock 

' -> doc 

 

library(docopt) 

library(survey) 

library(RMySQL) 
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opts <- docopt(doc) 

 

#HT estimator 

options(echo=TRUE) # if you want see commands in output file 

args <- commandArgs(trailingOnly = TRUE) 

samType <- opts$sam 

stratif <- opts$str 

idv <- opts$var 

idc <- opts$cr 

idl <- opts$ls 

 

mysqlconnection <- dbConnect(RMySQL::MySQL(), 

                             username = opts$user, 

                             password = opts$password, 

                             dbname  = opts$db, 

                             host  = opts$host) 

setwd(opts$folder) 

 

#title 

sqlstr = paste("select * from farm_variables where id_var = ",idv, sep = "", 
collapse = "") 

print(sqlstr) 

result = dbSendQuery(mysqlconnection, sqlstr) 

variab=fetch(result, n = -1) 

varname <- variab[,"var_name"] 

if (idv == 1) { 
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  tit = "number of farms" 

} 

if (idv == 4) { 

  tit = "number of farms with livestock" 

} 

if (idv == 6) { 

  tit = "number of farms with fertilizers - summer" 

} 

if (idv == 7) { 

  tit = "area of fertilizers application  - summer" 

} 

if (idv == 8) { 

  tit = "quantity of fertilizers application - summer" 

} 

if (idv == 16) { 

  tit = "number of farms with fertilizers - winter" 

} 

if (idv == 17) { 

  tit = "area of fertilizers application  - winter" 

} 

if (idv == 18) { 

  tit = "quantity of fertilizers application - winter" 

} 

if (idc > 0) { 

  sqlstr = paste("select * from farm_crop where code = '",idc,"'", sep = "", 
collapse = "") 
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  print(sqlstr) 

  result = dbSendQuery(mysqlconnection, sqlstr) 

  variab=fetch(result, n = -1) 

  cropname <- variab[,"Description"] 

  tit = paste(varname, " ", cropname) 

} 

if (idl > 0) { 

  sqlstr = paste("select * from livestock where id_livestock = ",idl, sep = "", 
collapse = "") 

  result = dbSendQuery(mysqlconnection, sqlstr) 

  variab=fetch(result, n = -1) 

  LSname <- variab[,"name_livestock"] 

  tit = paste(varname, " ", LSname) 

} 

print(tit) 

write.table(tit,file="stimeTOT.csv",append=TRUE, sep = ",", col.names = 
FALSE, row.names = FALSE, quote = FALSE) 

write.table(tit,file="stimeDEP.csv", append=TRUE, sep = ",", col.names = 
FALSE, row.names = FALSE, quote = FALSE) 

 

#sampling probability 

s1 = "select v.strata,v.id_add, v.id_str, f.id_cluster,f.id_farm,f.observ as 
variable, v.prob" 

s2 = "from farm_observ f, v_farm_prob v" 

if (idv == 1) { 

  s1 = "select v.strata,v.id_add, v.id_str, f.id_cluster,f.id_farm,1 as variable, 
v.prob" 

  s2 = "from farm_observ f, v_farm_prob v" 
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  s3 = paste(" where f.id_variable = 1 and f.id_farm = v.id_farm " ,sep = "", 
collapse = "") 

} 

if (idv == 4) { 

  s1 = "select v.strata,v.id_add, v.id_str, f.id_cluster,f.id_farm,1 as variable, 
v.prob" 

  s2 = "from v_farm_livestock f, v_farm_prob v" 

  s3 = paste(" where f.id_farm = v.id_farm " ,sep = "", collapse = "") 

} 

if (idv == 6 | idv == 16) { 

  s1 = "select v.strata,v.id_add, v.id_str, f.id_cluster,f.id_farm,1 as variable, 
v.prob" 

  s2 = "from farm_observ f, v_farm_prob v" 

  s3 = paste(" where f.id_variable = " , idv, " and f.id_farm = v.id_farm " ,sep = 
"", collapse = "") 

} 

if (idv == 7 | idv == 17) { 

  s1 = "select v.strata,v.id_add, v.id_str, f.id_cluster,f.id_farm,f.observ as 
variable, v.prob" 

  s2 = "from farm_observ f, v_farm_prob v" 

  s3 = paste(" where f.id_variable = " , idv, " and f.id_farm = v.id_farm " ,sep = 
"", collapse = "") 

} 

if (idv == 8 | idv == 18) { 

  s1 = "select v.strata,v.id_add, v.id_str, f.id_cluster,f.id_farm,f.observ as 
variable, v.prob" 

  s2 = "from farm_observ f, v_farm_prob v" 

  s3 = paste(" where f.id_variable = " , idv, " and f.id_farm = v.id_farm " ,sep = 
"", collapse = "") 
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} 

 

if (idc > 0) { 

  # gestione speciale di oilseeds e vegetables 

  a <- substring(idc, 1, 2) 

  b <- substring(idc, 1, 3) 

  c <- substring(idc, 1, 4) 

  s <- substring(idc, 5, 5) 

  if (a == "B4" | a == "B7") { 

    idc = paste ( idc , "' or id_crop = '", b ,"0", s,sep = "", collapse = "") 

  } 

if (c == "B400" | c == "B700") { 

  s3 = paste(" where f.id_variable =",idv," and (f.id_crop like '", a, "%",s, "') 
and f.id_farm = v.id_farm " ,sep = "", collapse = "") 

  }  

else { 

  s3 = paste(" where f.id_variable =",idv," and (f.id_crop = '",idc, "') and 
f.id_farm = v.id_farm " ,sep = "", collapse = "") 

  } 

} 

 

if (idl > 0) { 

  s3 = paste(" where f.id_variable =",idv," and f.id_livestock = '",idl, "' and 
f.id_farm = v.id_farm " ,sep = "", collapse = "") 

} 

sqlstr = paste(s1,s2,s3) 

print(sqlstr) 
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result = dbSendQuery(mysqlconnection, sqlstr) 

data = fetch(result, n = -1) 

 

#random 

if (samType == 'RAN' & stratif == "YES") {  

  ddd <- svydesign(id = ~id_farm, data = data, strata = ~strata, prob=~prob) 

} 

if (samType == 'RAN' & stratif == "ADD") {  

  ddd <- svydesign(id = ~id_farm, data = data, strata = ~id_add, prob=~prob) 

} 

if (samType == 'RAN' & stratif == "ADD") {  

  ddd <- svydesign(id = ~id_farm, data = data, strata = ~id_str, prob=~prob) 

} 

 

#cluster 

if (samType == "CLU" & stratif == "YES") { 

  ddd <- svydesign(id = ~id_cluster, data = data, strata = ~strata, prob=~prob) 

} 

if (samType == "CLU" & stratif == "ADD") { 

  ddd <- svydesign(id = ~id_cluster, data = data, strata = ~id_add, prob=~prob) 

} 

if (samType == "CLU" & stratif == "LC") { 

  ddd <- svydesign(id = ~id_cluster, data = data, strata = ~id_str, prob=~prob) 

} 

#(sqlstr,file="stimeTOT.csv",append=TRUE, sep = ",", col.names = FALSE, 
row.names = FALSE, quote = FALSE) 
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#write.table(summary(ddd),file="stimeTOT.csv",append=TRUE, sep = ",", 
col.names = FALSE, row.names = FALSE, quote = FALSE) 

 

summary(ddd) 

 

write.table(svytotal(~variable, ddd, deff = TRUE), file = "stimeTOT.csv", 
append=TRUE, sep = ",", col.names = FALSE, row.names = FALSE) 

write.table(svyby(~variable, ~id_add, ddd, svytotal, vartype = "se", 
deff=TRUE), file = "stimeDEP.csv", append=TRUE, sep = ",", col.names = 
FALSE, row.names = FALSE) 

 

 # rm(args) 

 # rm(data) 

dbDisconnect(mysqlconnection) 
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