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Chapter 1
INTRODUCTION

1  Introduction

The Royal Netherlands Government has been executing a project, Char Development and Settlement Project (CDSP), in the newly accreted matured coastal chars along the coast of Noakhali and Lakshmipur districts since early nineties. The aims of this project are to secure safety of life and properties and create environment for better living of the char dwellers through land settlement and improvement of social and economic life. In its third phase the project has moved to a new island char called Boyer char located south of Noakhali and Lakshmipur mainland, between 22.5 to 22.7 oN latitude and 91.0 to 91.96 oE longitude. It covers one union of Hatiya upazila under Noakhali district and one union of Ramgat upazila of Lakshmipur district (Map 1).

The direct improvement in the economic life of the char people are expected to achieve through productive development, particularly agricultural development. The potential production of any agricultural technology cannot be exploited unless it is used in an appropriate growing environment. The environment is dictated by the parameters of the agro-ecosystem of the area. Therefore, characterization of the ecosystems is a pre-requisite for preparation of agricultural production plan in an area. This is especially true in case of a virgin area such as newly accreted chars along the coast and big rivers. Based on the physical characteristics, the area can be delineated into different zones having more or less homogeneous ecosystems. These zones are regarded as agricultural productivity zone (PDZ). This PDZ will guide the extension workers to target certain agricultural technology in its appropriate extrapolation domain.

Conditions in the coastal char in general are far from uniform, particularly in respect of soil salinity, soil texture and flooding depth. Such variations exist even over fairly short distances. Soil fertility conditions of the coastal chars are not an exception from rest of the country. Analysis of thousands of soil samples from the areas of CDSP-II indicated that the coastal char lands are mostly deficient in phosphorus while deficiency of zinc was found in only small patches scattered over the area. Deficiency of nitrogen is almost a worldwide problem and is a major concern of farming community. All other elements are present in excess quantity. Therefore, combining all the physical factors mentioned above PDZ map of Boyer char was developed with the following objectives. 

1.1  Objectives
Long term objectives:  

The long term objective of the study is to help DAE with an effective tool for providing improved agricultural extension services.

Specific objectives:

 1.  To prepare map showing agricultural productivity zones.

 2.  To prepare a report describing characteristics of each of the PDZs and the modalities of its use by the field extension workers of the DAE.

1.2   Scope of work

A base map of the Boyer char has been developed by CDSP showing general physical features and infrastructures prevalent in the area. The char is inhabited by more than 10,000 households. The CDSP-III project area under Boyer char covers about 6,000 ha. The Department of Agricultural Extension (DAE) is going to start its extension activities in the area and has already been manned accordingly. 
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Chapter 2
METHODOLOGY AND APPROACH

2.  Methodology and approach

PDZ mapping involves three major activities such as (1) survey of land type and flooding characteristics, (2) collection and analysis of soil samples for soil salinity and soil texture, and (3) Mapping. Activity flows and processes involved in mapping work are shown in Figure 1. The parameters of the agro-ecosystems of Boyer char, such as land type and maximum flooding depth during monsoon were surveyed during March 2006. Soil samples were collected and analyzed for soil texture and soil salinity. These data were analyzed to characterize the agro-ecosystems of the area. The details of these activities are described below.

             Activity                  Processes          Layers used in mapping             Output


                                                                                        Flooding regime

                                                                                        Soil salinity

                                                                                        Optional variables

                                                                                        Nutrients

                                                                                        Soil texture

   Fig. 1. Activity flow, variables used and final outputs of the PDZ mapping.

2.1 Period of survey

Survey was done in March 2006 when fields became completely dry and soil salinity reached at its peak before start of first monsoon shower.

2.2 Survey of land types and flooding characteristics

Land type classification was done combining the following features:

-  land elevation

-  depth and duration of flooding

-  time when field starts drying.

Since all these features are directly related to depth of flooding, and soil type and soil fertility do not vary so much within a particular char (Sattar, 2002), it is more convenient to use flooding depth coupled with the level of soil salinity as criteria to describe agricultural productivity zones. 

However, considering the tremendous variations in the land type of Boyer char and in absence of mouza maps showing boundaries of each field plots the whole area was divided into 100x100m (one ha) grid. During the survey contours were drawn by labeling each grid following codes and criteria shown below. This helped in delineating a homogeneous block representing certain land type and flooding depth. The survey team hired a local farmer to help them confirming the information on flooding depth given by the local farmers interviewed. The preliminary base map of Boyer char was available from the CDSP-III office.

Code
Maximum monsoon
Description


Looding depth, cm

A
0-20
Locally called high land. Rain water may not accumulate. If it does, it is for only for few hours to 3 days. Soils dry up by early November.

B
>20-45
Locally called medium land. Accumulated rain water may exist until fields dry up in Late November.

C
>45-100
Locally called medium lowland. Accumulated rain water remains in the field until it dries up in early December. 

D
>100
Locally called lowland. Fields dry up in late December or early January.

2.3 Soil characteristics

Experiences gained during CDSP-II indicate that the soils of Noakhali coastal areas are highly deficient in nitrogen and phosphorus in general and Zinc in some pockets. Information on nutrient status of soil may be useful in planning fertilizer management but cannot be used in PDZ mapping because the latter requires plot based information on nutrient status which is impractical. 

Soil salinity is the major soil related determinant of selecting crops and cropping patterns in the coastal chars and has to be used in PDZ mapping. Representative soil samples from 0-10 cm layer were collected during March 2006 when soil salinity reached at its annual peak. Four soil samples from each intersection of 250m x 200m grid (one sample per five ha) were collected and bulked to form one working sample. Excluding the sample points that were either in the homestead or in the ponds and canals a total of 1132 working samples collected from the whole project area out of a total grid points of 1156. Samples were air dried, ground and the electrical conductivity in the 1:1 soil:water suspension was measured with the EC meter (Hanna, model 8733) in the analytical lab of BARI following the standard laboratory procedures given by Black. Finally the values of EC(1:1) were converted to ECe by an appropriate conversion factor developed by Sattar & Mutsaers (2004). Soil salinity map was prepared by linear interpolation of the grid based soil salinity data.

Unlike chars of CDSP-II, texture of the top soils of Boyer char shows some variations. Soil texture was examined in-situ manually during collection of soil samples. Soil samples collected for measuring soil salinity were grouped according to the preliminary textural classes. Then 33 soil samples representing all the textural classes were separated and analyzed in the BARI soils laboratory.

Soil horizons were examined in the ponds being excavated by the farmers in the area. The results of textural analyses were verified manually once again in the field before mapping. 

2.4  Mapping

Separate maps showing land type (flooding depth), soil salinity and texture of the top soil were prepared. Finally, PDZ map was prepared by superimposition of the land type maps on that of soil salinity. Such superimposition was made by preparing map based on the flooding depth and soil salinity matrices shown in Table 1 and Figure 2. 

Four Zones with some sub-zones having potential for different crops were distinguished, by combining maximum depth of flooding during peak monsoon and 

Table 1.  Matrix showing combination of soil parameters used in zonation.

	PDZ
	Soil texture 
	ECe, dS/m
	Flooding depth, cm
	Implication to crop production

	1a
	Sandy loam to Loam
	0-8
	0 – 20
	Fields drain out within October, soils are non-saline to moderately saline. All types of crops can be grown

	1b
	
	0-4
	20-45
	Fields drain out around mid-November. All types of crops can be grown except rabi crops that are less thermosensitive.

	2a
	Loam to Silt loam
	8-16
	0-20
	Fields drain out within October, soil is saline, some leafy vegetables can be grown successfully, HYV rice & rabi crops having tolerance to salt can be grown.

	2b
	
	4-8
	20-45
	Fields drain out by mid-November, soil is slightly to moderately saline, late rabi and early kharif-I crops & HYV rice can be grown.

	2c
	
	0-8
	45-100
	Fields drain by early December, soil is non-saline to moderately saline, late rabi, HYV aus and aman rice can be grown.

	3a
	Silty clay loam to Silty clay
	>16
	0-20
	Fields drain out within October, soil is extremely saline, highly tolerant pit crops during rabi and kharif-I with limited irrigation and salt tolerant HYV aman rice cab be grown

	3b
	
	>8
	20-45
	Fields drain out by mid-November, soils are saline to strongly saline, only salt tolerant rabi and kharif-I crops and HYV aman rice can be grown

	3c
	
	>8
	45-100
	Fields drain out by late November, soil is saline to strongly saline, salt toelrant HYV aus and HYV aman rice can be grown.

	4a
	Silty clay to Clay
	>16
	45-100
	Fields drain out by late November, soil is extremely saline, salt tolerant taller HYV aman can be grown. 

	4b
	
	>0
	>100
	Fields drain out by December or early January, soil can be non-saline to extremely saline; suitable for local aman rice only.


peak top-soil salinity measured in March. For convenience in mapping soil texture has been coded as follows:

Code
Texture
Code
Texture

1 Loam
4
Clay loam

2 Silt loam
5
Silty clay

3 Silty clay loam
6
Clay

Mapping was done using the GIS software, Arc View.

Chapter 3
SURVEY FINDINGS

3  Survey findings 

3.1 Extent of area

Boyer char has a gross area of 6,600 ha of which 4070ha (61.7%) is available for crop production. Average area covered by each household was calculated from survey of 33 households selected at random in the Boyer char. There is a pond attached to almost all household and is a part of the homestead area. The size of these ponds varies from 80 to 200 m2.

There are conflicting statistics on the number of households in Boyer char is available (Table 2). Statistics (about 10,959 hh) given by NRP (2004) and Abedin (2004) seems more closer to our observation. The number of household reported by the Land Section of CDSP-II is 9,644.The variation is due to exclusion of those households on the ancestral land by the Land Section. BRAC did another household survey in Boyer char during 2006 and they reported only 8,291 households. Observation of the present survey team on the number of households in Boyer chars goes in favor of the records given by the SPC members (Abedin, 2004). The survey team also observed during the land type survey in March 2006 that there are at least 10% new settlements after 2004. Assuming this extra growth the total number of households has been estimated to be about 12, 055. The total area covered by homestead has also been adjusted accordingly and has been estimated to be about 1170 ha. Water bodies and infrastructures together cover about 1360ha (DDC/BETS, 2001).  

Table 2. Number of households in Boyer char

	Sources of data
	Number HH
	Remarks

	Abedin (2004): Survey of HH by SPC of Boyer char
	10,959
	

	HH survey in Boyer char by the Natural Resource Planners (NRP), 2004
	10,958
	

	HH survey by Land Section of CDSP-II, 2004
	9,644
	Excluding HH on ancestral land

	HH survey by BRAC, 2006
	8,291
	


3.2 Land type

Land type of Boyer char is predominantly medium land when considered on a regional scale. Considering the micro-environment the land type of Boyer char can further be divided into high, medium and low land within the local ecological niche. This classification was based on flooding depth rather than land elevation. Such sub-divisions have already been adopted by the local farmers based on the suitability of land for crop production, the only land use pattern of the area. The extent of area under each category of land calculated from GIS map is in Table 3. The maximum area (66.4%) of Boyer char is medium land and only 22.6 and 10.9% areas are high and medium lowland, respectively. Lowland is almost absent in Boyer char and covers only 0.1% area located along the southeastern waterlines along the Hatiya river. However, for mapping purpose, medium lowlands are also regarded as lowland which helped us to delineate areas for a cluster of crops which can perform well in a wider ecological conditions. Distribution of land types in Boyer char is shown in Map 2.

3.3 Flooding characteristics

Boyer char is an inverted saucer shaped island char with ramified rivers and creeks which allows rapid drainage. Tidal flooding seldom spills over the canals and creeks except during spring tide when lowlands and a significant area of medium land get flooded. 

Table 3. Extent of area under each land type in Boyer char.

	Land type
	Flooding depth, cm
	Area, ha
	%

	High
	0-20
	1281
	22.6

	Medium 
	20-45
	3758
	66.4

	Medium Low
	45-100
	617
	10.9

	Low
	>100
	3
	0.1

	     Total
	
	5659
	100


Seasonal flash flood occurs after heavy downpour during the monsoon. The depth of flooding varies with location; it is high in pockets scattered all over the project area (Map 2). The maximum monsoon flooding depth reported by the farmers is 100 cm.  Floodwater from the upper crest disappears faster and soils dry up very quickly. The sloping area along the south and southeastern boundaries remains wet for long time due to its lower elevation and proximity to surrounding large water bodies. Flooding depth varies from 0 cm on the crest to about 100 cm at the tail end of the slope. There are many locally depressed areas where rainwater accumulates up to a depth of 100 cm. In the highland flooding depth does not exceed 15 cm. Area under each land type is in Table 3.

3.4  Soil salinity

Soil salinity measured in topsoil samples collected from Boyer char has been summarized in Table 4. Large spatial variation exists in the level of soil salinity. The level of soil salinity is dynamic and changes with the seasonal wetting and drying process of the soil; the maximum soil salinity is when the soil becomes dry in the month of March/April. The salt comes up along with the rising capillary water that is evaporated leaving behind the salt on the soil surface. This continuous pulling up of water increases the salinity in the topsoil and this process continues until monsoon rain starts. 

Soils are generally classified according to the level of soil salinity, mainly for crop production purpose, into several classes. Classification given by Ritzema (1994) of the Netherlands is used to characterize soils of Boyer char. The extent of area under each salinity class is in Table 4.

Table 4   Soil salinity and the extent of area under each salinity regime in Boyer char 1/.

	ECe
	Salinity class
	Area (ha)
	% area

	0-2
	Non-saline
	29.3
	0.5

	2-4
	Slightly saline
	127.8
	2.3

	4-8
	Saline
	475.4
	8.5

	8-16
	Strongly saline
	1318.0
	23.6

	>16
	Extremely saline
	3644.2
	65.1

	                               Total
	5594.6
	100


1/  Salinity classes are given by Ritzema, 1994.
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Soils of Boyer char are predominantly strongly saline. Only about 12% area is non-saline or slightly saline and is suitable for growing almost all kinds of crops; rest of the area shows varying degrees of soil salinity. Saline soils cover about 10% of the total area while strongly saline and extremely saline soils together covers about 78% area. The salt concentration in soil varies considerably in the soils of a char. Because of high degree of spatial variation in the level of soil salinity, averaging soil salinity data will give only a preliminary idea about the range of soil salinity of an area. Detailed information can conveniently be presented graphically. Therefore, mapping has been done after proper interpolation of the data to cover the whole area using GIS software (Map 3).

3.5  Soil texture

Unlike other chars attached to the main land, texture of Boyer char soils shows some variations. Soil texture in the chars attached to the main land is mostly silt loam to silty clay loam while that in Boyer char ranges from loam to clay. Clay soil exists only in small pockets in the eastern part along the river Hatiya while loam soil is mostly distributed on the western part along the river Meghna (Map 4).

Coastal chars in general have heavy textured soils containing more of silt and clay and less of sand. Soils of chars attached to the main land are almost devoid of sand (ranges from 1.0 to 4.0%) while that of Boyer char contains at least 19% sand which reached to a maximum of about 35% (Table 5). Since coastal chars are formed of the deposition of soils carried by river water, the proportion of soil fractions depends on two factors; the origin of soils in the Himalayan region and the velocity of water current, particularly at the estuary. Distribution of soil textural classes in Boyer char is shown in Map-4.

Newly accreted coastal chars have no soil horizon developed. Examination of the ponds being excavated in the Boyer char up to a depth of about 3.5 m revealed that the soils have undifferentiated horizons that are less compacted. However, layers of successive stages of soil deposition annually can easily be identified which shows a uniform texture throughout the depth of excavation.

Table 5. Results of the fractional analysis of soils of Boyer char

	Percent of
	Texture
	Area, ha
	% Area

	Sand
	Silt
	Clay
	
	
	

	27.04-35.04
	40.00-48.00
	20.96-26.36
	Loam
	1384.6
	24.8

	21.04-27.04
	50.60-52.60
	22.36-26.96
	Silt loam
	757.1
	13.5

	19.04
	46.00-50.60
	30.36-34.96
	Silty clay loam
	397.2
	7.1

	19.04-27.04
	42.00-48.60
	28.96-36.96
	Clay loam
	2644.4
	47.3

	19.04
	40.60
	40.36
	Silty clay
	266.4
	4.8

	19.04
	42.60
	38.26
	Clay
	143.8
	2.6

	                                                                              Total
	5593.6
	100
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Chapter 4
AGRICULTURAL PRODUCTIVITY ZONE

4. Agricultural Productivity zone (PDZ)

4.1 The PDZ concept

Agro-ecological conditions, particularly of soil and water, in the coastal char areas are not uniform. There are considerable differences, even over fairly short distances, in soil salinity during the rabi season and depth of flooding during the monsoon. DAE must formulate suitable packages of crop production technologies taking those differences into account. They determine the options farmers have for land use and the kind of technology they need. 

4.2 Factor combinations

Flooding depth plays a dominant role in kharif-II cropping as it determines which type of paddy has to be selected. It also indirectly affects timely establishment of rabi crops. Most of the rabi crops perform better when established during September and October and crop yield decreases as planting is delayed. Speed of drying up of field after the harvest of aman paddy is directly related to the depth of monsoon flooding.

Soil salinity has its greatest effect on the establishment and growth of rabi and kharif-I crops. Soil salinity has only a minor effect on aman paddy because of dilution during monsoon followed by its downward movement below the rooting zone. For kharif-I the major factor is salinity at crop establishment, i.e. in April, when salinity is most severe. For rabi cropping the important factors are both salinity and water logging in early and late rabi season. Delayed drainage of deeply flooded fields delays rabi planting, while in the next pre-monsoon water from early rains may accumulate in low lying fields, damaging standing rabi crops.

Soil texture is another determinant for choice of crops. Almost all types of crops perform better in loam soil. Relative fractions of sand and silt affect soil aeration, water holding capacity and easy proliferation of plant roots. Some crops have special physiological mechanisms to adjust to the condition where clay fraction becomes dominant.

    Depth   Texture

     (cm)     code                     ECe, dS/m

                              0          4          8          16       50       Legend

        0

                     1                                                                       PDZ-1

       20

                  2-3                                                                      PDZ-2

       45

                  3-5                                                                      PDZ-3

      100

                     6                                                                       PDZ-4

       200

Fig. 2. Matrices showing factor combination in mapping

Soil texture is another determinant of suitability of certain special crops. But the extreme situation of soil texture in coastal region is almost absent. This parameter has to be looked into for fitting certain special crops into the cropping pattern. Therefore, to make the PDZ mapping more generalized and the task of preparing PDZ map convenient and free from error, this criteria has been ignored

4.3 Productivity zone

Four PDZs have been delineated for Boyer char with different combinations of flooding depth and soil salinity which determine the land's suitability for cropping. Each PDZ is not a homogeneous block of land. It rather encompasses features of ecology that support normal growth and development of a number of crops, particularly levels of soil salinity and moisture during the dry season, and flooding depth during monsoon. A zone is not necessarily a contiguous block and may be distributed at random over the whole area. While assessing the zonation, consideration was given to the suitability of a crop as well as its expected level of yield. Characteristics of each of the PDZ are described below.

	Productivity Zone (PDZ)
	Characteristics

	PDZ 1
	Shallow or no flooding, soils are slightly saline to saline. Favorable for cultivation of all crops.

· Relatively high land that may get temporarily inundated to a maximum depth of 45 cm; after rain the fields drain out fast, within a few hours to 3 days. The land starts drying during mid-October, sometimes later. The Zone is relatively risk-free where all types of crops can be grown. Soil is light textured, ranging from sandy loam to loam.

· Direct-seeded dibbled aus rice HYV aman rice varieties can be grown successfully.

· Late transplanted Aman may suffer from drought during the reproductive stage in the high land, unless there is late rain.

· Different Aman varieties may be needed for high and medium land

In shallow flooded or non-flooded areas rabi crops can be planted early, which allows them to escape raising soil salinity in April which may go up to 8 dS/m. They may suffer from water scarcity during establishment, particularly in years with a minimum of late rain.

	PDZ 2
	Shallow flooding, soil are slightly saline to strongly saline. More favorable for transplanted aman rice, limitations for aus and rabi due to high salinity. Rabi crops can be grown in shallow flooded area with low salinity.
· Relatively highlands that are flooded up to 20 cm depth with high soil salinity and medium land flooded between 20 to 100 cm with low to medium salinity. Shallow flooded areas drain fast, usually within a few hours to 3 days after each rain and the medium flooded areas become dry in mid-November.

· Transplanted aus rice can be grown in the medium land in this zone.

· HYV Aman varieties have potential, but late transplanted Aman may suffer from drought during the reproductive stage in the high land, unless there is late rain.

· Different Aman varieties may be needed for high and medium land

Rabi crops tolerant to moderate soil salinity can be grown early in the high lands and less tolerant ones adapted to late planting in the medium lands.


	PDZ 3
	Shallow to deep flooding, soils are saline to strongly saline. Flooding depth limits options for cropping. 
· Medium-low to low areas with low salinity. Fields do not drain out until late November or early December. In the lowest fields water logging may extend to late December when there is late rain, which is a common in the southeastern coastal belt 

· Transplanted aus rice is suitable if monsoon flooding is not too deep, otherwise Aman transplanting will be hampered.

· Currently available Aman HYV are not suitable

· Late planted Rabi crops can be grown but there is risk of water congestion at maturation

· High and low beds ('Sarjan') can be tried with crops like summer and winter vegetables. Areas with limited irrigation facility can be planted with pit crops.

	PDZ 4
	Medium to very deep flooding. Only suitable for taller varieties of aman rice, boro rice can be grown where surface water is available for irrigation.
· Low to very low lying areas; similar hydrological conditions as PDZ 3, but longer period of water logging after the monsoon  

· Tall statured varieties of transplanted aman rice is the only crop suited for this zone. In very deeply flooded areas even that may not be possible. Boro can be grown if surface water is available


4.4  Area under each zone

Zoning has been dome for the entire area ignoring homesteads and infrastructures. The total area under four zones is about 5591 ha (Table 6) of which PDZ-1 covers only about 257 ha or 4.6% of the total area. Area under PDZ-2 and PD-3 are the maximum and covers about 1701 and 3241 ha or 30 and 58% of the total area, respectively. PDZ-4 covers only about 392 ha or 7% of the total area.

Table 6. Extent of area under each productivity zone

	PDZ
	Area, ha
	% area

	PDZ-1
	 257.3
	  4.6

	PDZ-2
	1700.9
	30.4

	PDZ-3
	3240.5
	58.0

	PDZ-4
	 392.2
	  7.0

	 Total
	5590.8
	100


Each of the PDZ is scattered all over Boyer char and not in a contiguous block (Map-5). PDZ-1 and PDZ-2 are distributed mostly in the northwest to southwest regions of the char (mostly Ramgati area). Most part of the PDZ-3 and PDZ-4 are in the Hatiya area.
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                                                                                   Appendices

Appendix –1. Soil salinity of Boyer char measured in March 2006

	GRID
	EC(1:1)
	ECe  
	REMARKS
	GRID
	EC(1:1)
	ECe  
	REMARKS

	1
	9.46
	20.34
	
	50
	13.48
	27.74
	

	2
	5.48
	12.29
	
	51
	12.80
	26.54
	

	3
	5.43
	12.18
	
	52
	14.80
	30.01
	

	4
	19.50
	37.43
	
	53
	22.75
	41.97
	

	5
	28.40
	48.70
	
	54
	29.20
	49.53
	

	6
	15.10
	30.51
	
	55
	13.70
	28.12
	

	7
	15.50
	31.18
	
	56
	8.67
	18.80
	

	8
	15.48
	31.14
	
	57
	7.39
	16.24
	

	9
	23.10
	42.43
	
	58
	16.45
	32.73
	

	10
	3.60
	8.23
	
	59
	2.68
	6.18
	

	11
	9.19
	19.82
	
	60
	10.90
	23.08
	

	12
	12.07
	25.23
	
	61
	6.79
	15.02
	

	13
	22.90
	42.16
	
	62
	10.46
	22.25
	

	14
	4.28
	9.71
	
	63
	7.95
	17.37
	

	15
	9.25
	19.94
	
	64
	5.10
	11.48
	

	16
	16.98
	33.58
	
	65
	1.37
	3.20
	

	17
	4.79
	10.81
	
	66
	6.87
	15.18
	

	18
	16.12
	32.19
	
	67
	7.37
	16.20
	

	19
	20.70
	39.16
	
	68
	6.28
	13.96
	

	20
	18.02
	35.20
	
	69
	3.16
	7.25
	

	21
	15.65
	31.42
	
	70
	1.62
	3.78
	

	22
	29.45
	49.79
	
	71
	1.90
	4.42
	

	23
	15.20
	30.68
	
	72
	2.19
	5.08
	

	24
	2.98
	6.85
	
	73
	9.60
	20.61
	

	25
	3.78
	8.62
	
	74
	7.29
	16.04
	

	26
	0.80
	1.88
	
	75
	8.73
	18.92
	

	27
	0.55
	1.30
	
	76
	4.80
	10.84
	

	28
	8.65
	18.76
	
	77
	17.93
	35.06
	

	29
	26.85
	47.00
	
	78
	5.61
	12.56
	

	30
	5.43
	12.18
	
	79
	2.75
	6.34
	

	31
	6.96
	15.37
	
	80
	11.33
	23.88
	

	32
	16.10
	32.16
	
	81
	7.85
	17.17
	

	33
	13.42
	27.64
	
	82
	3.68
	8.40
	

	34
	13.42
	27.64
	
	83
	3.73
	8.51
	

	35
	7.94
	17.35
	
	84
	3.60
	8.23
	

	36
	20.70
	39.16
	
	85
	14.34
	29.23
	

	37
	18.97
	36.64
	
	86
	17.68
	34.68
	

	38
	8.54
	18.54
	
	87
	3.97
	9.04
	

	39
	11.30
	23.82
	
	88
	5.07
	11.41
	

	40
	13.82
	28.33
	
	89
	4.04
	9.19
	

	41
	4.30
	9.76
	
	90
	3.30
	7.56
	

	42
	4.51
	10.21
	
	91
	1.20
	2.81
	

	43
	0.48
	1.13
	
	92
	3.22
	7.39
	

	44
	0.32
	0.76
	
	93
	2.74
	6.32
	

	45
	4.10
	9.32
	
	94
	4.81
	10.86
	

	46
	1.15
	2.69
	
	95
	1.14
	2.67
	

	47
	0.48
	1.13
	
	96
	0.40
	0.94
	

	48
	6.72
	14.87
	
	97
	8.90
	19.25
	

	49
	2.80
	6.45
	
	98
	0.28
	0.66
	


Appendix-1 continued

	GRID
	EC(1:1)
	ECe  
	REMARKS
	GRID
	EC(1:1)
	ECe  
	REMARKS

	99
	0.60
	1.41
	
	151
	7.34
	16.14
	

	100
	4.39
	9.95
	
	152
	3.61
	8.25
	

	101
	6.77
	14.98
	
	153
	4.42
	10.02
	

	102
	1.81
	4.21
	
	154
	7.05
	15.55
	

	103
	9.44
	20.30
	
	155
	6.32
	14.05
	

	104
	3.35
	7.67
	
	156
	43.40
	59.44
	

	105
	18.20
	35.48
	
	157
	6.67
	14.77
	

	106
	7.68
	16.83
	
	158
	5.50
	12.33
	

	107
	1.05
	2.46
	
	159
	4.68
	10.58
	

	108
	5.44
	12.20
	
	160
	0.75
	1.76
	

	109
	6.07
	13.53
	
	161
	0.25
	0.59
	

	110
	12.80
	26.54
	
	162
	28.60
	48.91
	

	111
	8.94
	19.33
	
	163
	3.77
	8.60
	

	112
	12.75
	26.45
	
	164
	10.50
	22.33
	

	113
	10.08
	21.53
	
	165
	5.10
	11.48
	

	114
	10.80
	22.89
	
	166
	11.82
	24.78
	

	115
	5.85
	13.07
	
	167
	0.35
	0.83
	

	116
	2.11
	4.89
	
	168
	2.80
	6.45
	

	117
	13.27
	27.37
	
	169
	17.05
	33.69
	

	118
	31.40
	51.67
	
	170
	4.93
	11.11
	

	119
	4.15
	9.43
	
	171
	11.25
	23.73
	

	120
	3.25
	7.45
	
	172
	4.87
	10.99
	

	121
	11.70
	24.56
	
	173
	27.00
	47.17
	

	122
	13.04
	26.97
	
	174
	14.57
	29.62
	

	123
	0.52
	1.23
	
	175
	7.40
	16.26
	

	124
	13.30
	27.42
	
	176
	39.70
	57.76
	

	125
	7.35
	16.16
	
	177
	7.84
	17.15
	

	126
	1.56
	3.64
	
	178
	3.86
	8.80
	

	127
	3.22
	7.39
	
	179
	13.00
	26.90
	

	128
	6.31
	14.03
	
	180
	21.50
	40.28
	

	129
	5.20
	11.69
	
	181
	12.38
	25.79
	

	130
	1.90
	4.42
	
	182
	30.10
	50.44
	

	131
	10.22
	21.80
	
	183
	12.61
	26.20
	

	132
	0.65
	1.53
	
	184
	12.83
	26.59
	

	133
	1.80
	4.19
	
	185
	3.04
	6.99
	

	134
	1.92
	4.46
	
	186
	3.35
	7.67
	

	135
	4.63
	10.47
	
	187
	1.17
	2.74
	

	136
	9.07
	19.58
	
	188
	1.71
	3.98
	

	137
	1.25
	2.92
	
	189
	1.80
	4.19
	

	138
	3.47
	7.94
	
	190
	2.10
	4.87
	

	139
	3.18
	7.30
	
	191
	3.69
	8.42
	

	140
	5.10
	11.48
	
	192
	1.70
	3.96
	

	141
	10.62
	22.55
	
	193
	0.70
	1.65
	

	142
	0.56
	1.32
	
	194
	1.78
	4.14
	

	143
	1.26
	2.95
	
	195
	1.76
	4.10
	

	144
	0.98
	2.30
	
	196
	1.85
	4.30
	

	145
	0.90
	2.11
	
	197
	11.40
	24.00
	

	146
	3.28
	7.52
	
	198
	0.58
	1.37
	

	147
	4.70
	10.62
	
	199
	2.64
	6.09
	

	148
	3.05
	7.01
	
	200
	3.72
	8.49
	

	149
	13.03
	26.95
	
	201
	10.55
	22.42
	

	150
	10.40
	22.14
	
	202
	13.13
	27.13
	


Appendix 1 continued

	GRID
	EC(1:1)
	ECe  
	REMARKS
	GRID
	EC(1:1)
	ECe  
	REMARKS

	203
	5.32
	11.95
	
	255
	11.09
	23.43
	

	204
	0.60
	1.41
	
	256
	3.26
	7.47
	

	205
	10.26
	21.87
	
	257
	42.50
	59.09
	

	206
	1.00
	2.34
	
	258
	5.56
	12.45
	

	207
	4.92
	11.09
	
	259
	18.91
	36.55
	

	208
	4.20
	9.54
	
	260
	8.03
	17.53
	

	209
	1.25
	2.92
	
	261
	0.97
	2.28
	

	210
	1.88
	4.37
	
	262
	7.90
	17.27
	

	211
	3.36
	7.70
	
	263
	2.35
	5.44
	

	212
	25.50
	45.43
	
	264
	1.22
	2.85
	

	213
	11.82
	24.78
	
	265
	2.80
	6.45
	

	214
	8.65
	18.76
	
	266
	5.20
	11.69
	

	215
	1.95
	4.53
	
	267
	7.13
	15.71
	

	216
	4.45
	10.08
	
	268
	0.90
	2.11
	

	217
	2.21
	5.12
	
	269
	1.03
	2.41
	

	218
	3.14
	7.21
	
	270
	4.98
	11.22
	

	219
	7.43
	16.32
	
	271
	3.52
	8.05
	

	220
	19.78
	37.84
	
	272
	2.75
	6.34
	

	221
	45.90
	60.23
	
	273
	1.02
	2.39
	

	222
	1.01
	2.37
	
	274
	0.50
	1.18
	

	223
	18.60
	36.09
	
	275
	4.07
	9.26
	

	224
	5.40
	12.12
	
	276
	0.45
	1.06
	

	225
	0.45
	1.06
	
	277
	0.48
	1.13
	

	226
	5.76
	12.88
	
	278
	0.96
	2.25
	

	227
	23.00
	42.29
	
	279
	0.78
	1.83
	

	228
	31.70
	51.95
	
	280
	1.95
	4.53
	

	229
	2.34
	5.41
	
	281
	3.55
	8.12
	

	230
	11.25
	23.73
	
	282
	2.18
	5.05
	

	231
	8.60
	18.66
	
	283
	4.24
	9.63
	

	232
	1.42
	3.32
	
	284
	2.84
	6.54
	

	233
	10.61
	22.53
	
	285
	2.38
	5.51
	

	234
	11.43
	24.06
	
	286
	3.70
	8.45
	

	235
	32.00
	52.22
	
	287
	14.30
	29.16
	

	236
	3.67
	8.38
	
	288
	15.55
	31.26
	

	237
	6.40
	14.21
	
	289
	22.70
	41.90
	

	238
	3.60
	8.23
	
	290
	11.30
	23.82
	

	239
	0.65
	1.53
	
	291
	12.28
	25.61
	

	240
	4.92
	11.09
	
	292
	9.26
	19.95
	

	241
	15.76
	31.61
	
	293
	1.20
	2.81
	

	242
	9.85
	21.09
	
	294
	11.75
	24.65
	

	243
	8.09
	17.65
	
	295
	16.82
	33.32
	

	244
	44.00
	59.66
	
	296
	3.88
	8.84
	

	245
	5.28
	11.86
	
	297
	13.33
	27.48
	

	246
	18.56
	36.03
	
	298
	12.01
	25.12
	

	247
	0.30
	0.71
	
	299
	9.88
	21.15
	

	248
	1.88
	4.37
	
	300
	12.45
	25.92
	

	249
	13.92
	28.50
	
	301
	37.90
	56.71
	

	250
	7.44
	16.34
	
	302
	19.75
	37.79
	

	251
	11.80
	24.74
	
	303
	18.17
	35.43
	

	252
	16.24
	32.39
	
	304
	13.50
	27.77
	

	253
	1.20
	2.81
	
	305
	7.25
	15.96
	

	254
	1.66
	3.87
	
	306
	5.30
	11.90
	


Appendix-1 continued

	GRID
	EC(1:1)
	ECe  
	REMARKS
	GRID
	EC(1:1)
	ECe  
	REMARKS

	307
	1.10
	2.58
	
	359
	16.30
	32.49
	

	308
	16.22
	32.36
	
	360
	24.10
	43.71
	

	309
	12.47
	25.95
	
	361
	9.85
	21.09
	

	310
	24.00
	43.58
	
	362
	0.30
	0.71
	

	311
	25.10
	44.94
	
	363
	1.95
	4.53
	

	312
	2.01
	4.67
	
	364
	11.80
	24.74
	

	313
	12.54
	26.08
	
	365
	1.92
	4.46
	

	314
	25.00
	44.82
	
	366
	29.50
	49.84
	

	315
	23.50
	42.94
	
	367
	44.85
	59.94
	

	316
	7.35
	16.16
	
	368
	12.85
	26.63
	

	317
	25.50
	45.43
	
	369
	12.25
	25.56
	

	318
	15.26
	30.78
	
	370
	15.40
	31.01
	

	319
	3.72
	8.49
	
	371
	19.53
	37.47
	

	320
	19.95
	38.09
	
	372
	5.50
	12.33
	

	321
	0.48
	1.13
	
	373
	17.15
	33.84
	

	322
	7.60
	16.67
	
	374
	17.90
	35.02
	

	323
	5.08
	11.44
	
	375
	13.32
	27.46
	

	324
	6.15
	13.69
	
	376
	9.86
	21.11
	

	325
	12.95
	26.81
	
	377
	1.75
	4.07
	

	326
	24.50
	44.21
	
	378
	21.35
	40.07
	

	327
	10.30
	21.95
	
	379
	9.72
	20.84
	

	328
	19.95
	38.09
	
	380
	13.51
	27.79
	

	329
	14.95
	30.26
	
	381
	2.25
	5.21
	

	330
	31.70
	51.95
	
	382
	9.85
	21.09
	

	331
	13.03
	26.95
	
	383
	18.23
	35.52
	

	332
	6.60
	14.63
	
	384
	5.20
	11.69
	

	333
	6.80
	15.04
	
	385
	4.44
	10.06
	

	334
	14.25
	29.07
	
	386
	1.80
	4.19
	

	335
	4.14
	9.41
	
	387
	0.60
	1.41
	

	336
	5.50
	12.33
	
	388
	40.60
	58.22
	

	337
	30.60
	50.92
	
	389
	7.21
	15.88
	

	338
	1.61
	3.75
	
	390
	2.30
	5.32
	

	339
	10.34
	22.03
	
	391
	18.46
	35.87
	

	340
	7.75
	16.97
	
	392
	0.40
	0.94
	

	341
	1.40
	3.27
	
	393
	34.50
	54.32
	

	342
	2.12
	4.92
	
	394
	2.70
	6.23
	

	343
	1.98
	4.60
	
	395
	1.10
	2.58
	

	344
	2.96
	6.81
	
	396
	5.66
	12.67
	

	345
	5.13
	11.54
	
	397
	16.80
	33.29
	

	346
	5.92
	13.21
	
	398
	19.80
	37.87
	

	347
	0.20
	0.47
	
	399
	34.50
	54.32
	

	348
	1.27
	2.97
	
	400
	13.10
	27.07
	

	349
	1.48
	3.45
	
	401
	20.60
	39.02
	

	350
	
	
	Not sampled
	402
	4.72
	10.66
	

	351
	0.68
	1.60
	
	403
	1.00
	2.34
	

	352
	2.00
	4.64
	
	404
	11.76
	24.67
	

	353
	1.10
	2.58
	
	405
	2.38
	5.51
	

	354
	19.45
	37.35
	
	406
	17.60
	34.55
	

	355
	1.55
	3.61
	
	407
	12.70
	26.36
	

	356
	0.99
	2.32
	
	408
	8.48
	18.43
	

	357
	0.38
	0.90
	
	409
	1.00
	2.34
	

	358
	0.42
	0.99
	
	410
	22.20
	41.23
	


Appendix 1 continued

	GRID
	EC(1:1)
	ECe  
	REMARKS
	GRID
	EC(1:1)
	ECe  
	REMARKS

	411
	14.55
	29.58
	
	463
	25.70
	45.66
	

	412
	5.75
	12.85
	
	464
	40.60
	58.22
	

	413
	13.31
	27.44
	
	465
	34.00
	53.92
	

	414
	9.42
	20.26
	
	466
	0.70
	1.65
	

	415
	13.03
	26.95
	
	467
	4.60
	10.41
	

	416
	15.40
	31.01
	
	468
	8.55
	18.56
	

	417
	30.80
	51.11
	
	469
	36.60
	55.86
	

	418
	9.03
	19.51
	
	470
	21.10
	39.72
	

	419
	20.70
	39.16
	
	471
	3.84
	8.75
	

	420
	18.63
	36.13
	
	472
	3.44
	7.87
	

	421
	34.70
	54.47
	
	473
	37.50
	56.45
	

	422
	18.55
	36.01
	
	474
	4.85
	10.94
	

	423
	33.80
	53.76
	
	475
	14.08
	28.78
	

	424
	5.84
	13.04
	
	476
	73.58
	49.71
	

	425
	0.75
	1.76
	
	477
	5.46
	12.24
	

	426
	12.05
	25.19
	
	478
	4.42
	10.02
	

	427
	4.96
	11.18
	
	479
	14.00
	28.64
	

	428
	9.35
	20.13
	
	480
	14.03
	28.69
	

	429
	15.80
	31.67
	
	481
	11.85
	24.83
	

	430
	2.77
	6.38
	
	482
	6.04
	13.46
	

	431
	0.70
	1.65
	
	483
	16.17
	32.28
	

	432
	5.46
	12.24
	
	484
	48.90
	60.79
	

	433
	13.15
	27.16
	
	485
	3.46
	7.92
	

	434
	2.50
	5.78
	
	486
	7.92
	17.31
	

	435
	0.44
	1.04
	
	487
	8.78
	19.02
	

	436
	0.75
	1.76
	
	488
	18.63
	36.13
	

	437
	8.38
	18.23
	
	489
	0.85
	2.00
	

	438
	0.82
	1.93
	
	490
	1.31
	3.06
	

	439
	1.50
	3.50
	
	491
	0.92
	2.16
	

	440
	
	
	Not sampled
	492
	16.53
	32.86
	

	441
	
	
	Not sampled
	493
	9.52
	20.46
	

	442
	6.60
	14.63
	
	494
	8.68
	18.82
	

	443
	9.11
	19.66
	
	495
	7.24
	15.94
	

	444
	7.50
	16.47
	
	496
	12.20
	25.47
	

	445
	6.37
	14.15
	
	497
	2.93
	6.74
	

	446
	7.89
	17.25
	
	498
	26.20
	46.25
	

	447
	14.64
	29.74
	
	499
	30.80
	51.11
	

	448
	2.68
	6.18
	
	500
	22.10
	41.10
	

	449
	4.90
	11.05
	
	501
	11.38
	23.97
	

	450
	3.60
	8.23
	
	502
	22.00
	40.96
	

	451
	0.42
	0.99
	
	503
	18.05
	35.25
	

	452
	6.30
	14.00
	
	504
	21.10
	39.72
	

	453
	13.55
	27.86
	
	505
	10.97
	23.21
	

	454
	3.86
	8.80
	
	506
	11.68
	24.52
	

	455
	7.05
	15.55
	
	507
	17.94
	35.08
	

	456
	11.20
	23.64
	
	508
	9.18
	19.80
	

	457
	16.50
	32.81
	
	509
	10.67
	22.65
	

	458
	3.67
	8.38
	
	510
	3.82
	8.71
	

	459
	5.11
	11.50
	
	511
	10.22
	21.80
	

	460
	9.35
	20.13
	
	512
	10.89
	23.06
	

	461
	4.75
	10.73
	
	513
	5.77
	12.90
	

	462
	6.91
	15.26
	
	514
	21.30
	40.00
	


Appendix 1 continued

	GRID
	EC(1:1)
	ECe  
	REMARKS
	GRID
	EC(1:1)
	ECe  
	REMARKS

	515
	23.20
	42.56
	
	567
	19.40
	37.28
	

	516
	10.12
	21.61
	
	568
	40.00
	57.92
	

	517
	24.40
	44.08
	
	569
	9.19
	19.82
	

	518
	17.60
	34.55
	
	570
	9.80
	21.00
	

	519
	9.00
	19.45
	
	571
	27.90
	48.16
	

	520
	13.54
	27.84
	
	572
	7.90
	17.27
	

	521
	22.40
	41.50
	
	573
	1.16
	2.72
	

	522
	12.78
	26.51
	
	574
	19.35
	37.21
	

	523
	10.80
	22.89
	
	575
	9.25
	19.94
	

	524
	24.30
	43.96
	
	576
	17.92
	35.05
	

	525
	27.70
	47.94
	
	577
	25.20
	45.07
	

	526
	0.45
	1.06
	
	578
	5.38
	12.07
	

	527
	9.68
	20.77
	
	579
	23.62
	43.10
	

	528
	32.00
	52.22
	
	580
	8.10
	17.67
	

	529
	10.26
	21.87
	
	581
	17.00
	33.61
	

	530
	17.34
	34.14
	
	582
	4.25
	9.65
	

	531
	0.69
	1.62
	
	583
	36.60
	55.86
	

	532
	11.50
	24.19
	
	584
	10.98
	23.23
	

	533
	9.52
	20.46
	
	585
	17.90
	35.02
	

	534
	9.18
	19.80
	
	586
	15.52
	31.21
	

	535
	13.50
	27.77
	
	587
	2.80
	6.45
	

	536
	11.42
	24.04
	
	588
	11.76
	24.67
	

	537
	2.27
	5.26
	
	589
	0.50
	1.18
	

	538
	6.51
	14.44
	
	590
	2.63
	6.07
	

	539
	
	
	Not sampled
	591
	3.50
	8.01
	

	540
	
	
	Not sampled
	592
	14.00
	28.64
	

	541
	4.89
	11.03
	
	593
	2.96
	6.81
	

	542
	8.10
	17.67
	
	594
	11.72
	24.59
	

	543
	5.84
	13.04
	
	595
	12.06
	25.21
	

	544
	8.00
	17.47
	
	596
	1.40
	3.27
	

	545
	3.29
	7.54
	
	597
	14.75
	29.92
	

	546
	5.46
	12.24
	
	598
	12.96
	26.82
	

	547
	9.83
	21.05
	
	599
	25.40
	45.31
	

	548
	0.49
	1.15
	
	600
	14.83
	30.06
	

	549
	5.31
	11.93
	
	601
	18.95
	36.61
	

	550
	4.00
	9.10
	
	602
	6.15
	13.69
	

	551
	5.68
	12.71
	
	603
	22.00
	40.96
	

	552
	10.52
	22.36
	
	604
	11.75
	24.65
	

	553
	17.00
	33.61
	
	605
	20.10
	38.30
	

	554
	7.15
	15.75
	
	606
	16.16
	32.26
	

	555
	6.52
	14.46
	
	607
	23.50
	42.94
	

	556
	13.80
	28.30
	
	608
	13.03
	26.95
	

	557
	4.20
	9.54
	
	609
	17.05
	33.69
	

	558
	3.60
	8.23
	
	610
	6.70
	14.83
	

	559
	5.83
	13.02
	
	611
	12.30
	25.65
	

	560
	11.00
	23.26
	
	612
	12.20
	25.47
	

	561
	6.63
	14.69
	
	613
	19.95
	38.09
	

	562
	12.58
	26.15
	
	614
	11.50
	24.19
	

	563
	13.75
	28.21
	
	615
	14.30
	29.16
	

	564
	3.70
	8.45
	
	616
	10.28
	21.91
	

	565
	7.29
	16.04
	
	617
	12.35
	25.74
	

	566
	13.35
	27.51
	
	618
	17.11
	33.78
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	GRID
	EC(1:1)
	ECe  
	REMARKS
	GRID
	EC(1:1)
	ECe  
	REMARKS

	619
	19.50
	37.43
	
	671
	13.75
	28.21
	

	620
	7.28
	16.02
	
	672
	6.79
	15.02
	

	621
	10.94
	23.15
	
	673
	18.80
	36.39
	

	622
	3.20
	7.34
	
	674
	3.75
	8.56
	

	623
	2.30
	5.32
	
	675
	6.15
	13.69
	

	624
	20.50
	38.88
	
	676
	7.57
	16.61
	

	625
	4.58
	10.36
	
	677
	19.40
	37.28
	

	626
	0.30
	0.71
	
	678
	14.25
	29.07
	

	627
	14.76
	29.94
	
	679
	21.00
	39.58
	

	628
	18.82
	36.42
	
	680
	0.64
	1.51
	

	629
	18.96
	36.63
	
	681
	16.72
	33.16
	

	630
	9.22
	19.88
	
	682
	9.96
	21.30
	

	631
	26.70
	46.83
	
	683
	2.80
	6.45
	

	632
	11.72
	24.59
	
	684
	1.75
	4.07
	

	633
	4.06
	9.23
	
	685
	9.44
	20.30
	

	634
	6.32
	14.05
	
	686
	7.55
	16.57
	

	635
	0.95
	2.23
	
	687
	17.64
	34.61
	

	636
	16.90
	33.45
	
	688
	4.85
	10.94
	

	637
	5.21
	11.71
	
	689
	2.63
	6.07
	

	638
	13.50
	27.77
	
	690
	12.38
	25.79
	

	639
	1.70
	3.96
	
	691
	15.35
	30.93
	

	640
	10.22
	21.80
	
	692
	9.55
	20.52
	

	641
	0.63
	1.48
	
	693
	0.61
	1.44
	

	642
	5.85
	13.07
	
	694
	17.02
	33.64
	

	643
	
	
	Not sampled
	695
	12.10
	25.28
	

	644
	0.48
	1.13
	
	696
	0.90
	2.11
	

	645
	0.98
	2.30
	
	697
	29.75
	50.09
	

	646
	14.61
	29.69
	
	698
	7.30
	16.06
	

	647
	0.56
	1.32
	
	699
	10.26
	21.87
	

	648
	24.20
	43.83
	
	700
	17.20
	33.92
	

	649
	14.73
	29.89
	
	701
	4.02
	9.15
	

	650
	6.20
	13.80
	
	702
	13.00
	26.90
	

	651
	11.43
	24.06
	
	703
	8.30
	18.07
	

	652
	16.80
	33.29
	
	704
	5.76
	12.88
	

	653
	16.28
	32.45
	
	705
	18.25
	35.55
	

	654
	13.24
	27.32
	
	706
	20.10
	38.30
	

	655
	3.62
	8.27
	
	707
	12.00
	25.10
	

	656
	2.01
	4.67
	
	708
	4.35
	9.87
	

	657
	22.40
	41.50
	
	709
	19.25
	37.06
	

	658
	18.24
	35.54
	
	710
	15.73
	31.56
	

	659
	28.35
	48.64
	
	711
	21.00
	39.58
	

	660
	20.70
	39.16
	
	712
	20.60
	39.02
	

	661
	0.65
	1.53
	
	713
	8.88
	19.21
	

	662
	8.11
	17.69
	
	714
	16.78
	33.26
	

	663
	31.50
	51.77
	
	715
	16.75
	33.21
	

	664
	18.32
	35.66
	
	716
	14.90
	30.18
	

	665
	8.30
	18.07
	
	717
	16.28
	32.45
	

	666
	6.46
	14.34
	
	718
	31.20
	51.49
	

	667
	10.70
	22.70
	
	719
	9.49
	20.40
	

	668
	19.78
	37.84
	
	720
	10.50
	22.33
	

	669
	12.06
	25.21
	
	721
	24.50
	44.21
	

	670
	14.40
	29.33
	
	722
	1.44
	3.36
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	GRID
	EC(1:1)
	ECe  
	REMARKS
	GRID
	EC(1:1)
	ECe  
	REMARKS

	723
	23.50
	42.94
	
	775
	21.30
	40.00
	

	724
	21.20
	39.86
	
	776
	6.81
	15.06
	

	725
	7.74
	16.95
	
	777
	15.10
	30.51
	

	726
	18.42
	35.81
	
	778
	10.48
	22.29
	

	727
	11.20
	23.64
	
	779
	1.65
	3.84
	

	728
	11.58
	24.34
	
	780
	1.39
	3.25
	

	729
	11.50
	24.19
	
	781
	6.80
	15.04
	

	730
	6.56
	14.54
	
	782
	4.43
	10.04
	

	731
	38.90
	57.31
	
	783
	18.20
	35.48
	

	732
	20.90
	39.44
	
	784
	0.45
	1.06
	

	733
	11.95
	25.01
	
	785
	12.08
	25.25
	

	734
	9.75
	20.90
	
	786
	0.55
	1.30
	

	735
	5.38
	12.07
	
	787
	2.23
	5.17
	

	736
	12.16
	25.39
	
	788
	7.39
	16.24
	

	737
	0.35
	0.83
	
	789
	4.74
	10.71
	

	738
	12.50
	26.01
	
	790
	6.55
	14.52
	

	739
	
	
	Not sampled
	791
	15.68
	31.47
	

	740
	
	
	Not sampled
	792
	10.22
	21.80
	

	741
	3.06
	7.03
	
	793
	19.80
	37.87
	

	742
	15.75
	31.59
	
	794
	1.90
	4.42
	

	743
	0.90
	2.11
	
	795
	1.65
	3.84
	

	744
	3.71
	8.47
	
	796
	22.60
	41.77
	

	745
	17.40
	34.24
	
	797
	12.08
	25.25
	

	746
	14.57
	29.62
	
	798
	2.76
	6.36
	

	747
	1.76
	4.10
	
	799
	9.15
	19.74
	

	748
	4.73
	10.69
	
	799
	13.58
	27.91
	

	749
	7.96
	17.39
	
	800
	9.07
	19.58
	

	750
	23.10
	42.43
	
	801
	24.20
	43.83
	

	751
	9.10
	19.64
	
	802
	13.73
	28.18
	

	752
	8.52
	18.50
	
	803
	3.30
	7.56
	

	753
	22.36
	41.45
	
	804
	11.85
	24.83
	

	754
	25.40
	45.31
	
	805
	7.15
	15.75
	

	755
	15.45
	31.09
	
	806
	7.05
	15.55
	

	756
	2.15
	4.98
	
	807
	0.54
	1.27
	

	757
	30.50
	50.83
	
	808
	11.45
	24.10
	

	758
	12.86
	26.65
	
	809
	13.32
	27.46
	

	759
	1.45
	3.39
	
	810
	18.30
	35.63
	

	760
	7.62
	16.71
	
	811
	9.46
	20.34
	

	761
	8.85
	19.15
	
	812
	6.24
	13.88
	

	762
	20.50
	38.88
	
	813
	8.30
	18.07
	

	763
	11.10
	23.45
	
	814
	23.30
	42.69
	

	764
	7.58
	16.63
	
	815
	28.10
	48.38
	

	765
	9.76
	20.92
	
	816
	8.14
	17.75
	

	766
	10.50
	22.33
	
	817
	5.22
	11.73
	

	767
	13.55
	27.86
	
	818
	9.20
	19.84
	

	768
	17.95
	35.09
	
	819
	12.35
	25.74
	

	769
	9.15
	19.74
	
	820
	2.24
	5.19
	

	770
	11.80
	24.74
	
	821
	9.83
	21.05
	

	771
	24.00
	43.58
	
	822
	6.80
	15.04
	

	772
	22.20
	41.23
	
	823
	2.93
	6.74
	

	773
	29.00
	49.33
	
	824
	3.54
	8.09
	

	774
	5.52
	12.37
	
	825
	6.08
	13.55
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	GRID
	EC(1:1)
	ECe  
	REMARKS
	GRID
	EC(1:1)
	ECe  
	REMARKS

	826
	8.67
	18.80
	
	878
	19.90
	38.01
	

	827
	
	
	Not sampled
	879
	20.30
	38.59
	

	828
	
	
	Not sampled
	880
	10.76
	22.82
	

	829
	8.90
	19.25
	
	881
	23.70
	43.20
	

	830
	12.57
	26.13
	
	882
	12.86
	26.65
	

	831
	6.85
	15.14
	
	883
	16.10
	32.16
	

	832
	14.50
	29.50
	
	884
	10.55
	22.42
	

	833
	9.60
	20.61
	
	885
	20.20
	38.45
	

	834
	4.38
	9.93
	
	886
	4.70
	10.62
	

	835
	5.21
	11.71
	
	887
	11.90
	24.92
	

	836
	17.48
	34.36
	
	888
	8.38
	18.23
	

	837
	9.50
	20.42
	
	889
	16.55
	32.89
	

	838
	24.10
	43.71
	
	890
	11.65
	24.46
	

	839
	25.40
	45.31
	
	891
	13.65
	28.04
	

	840
	6.05
	13.48
	
	892
	2.38
	5.51
	

	841
	1.59
	3.71
	
	893
	0.29
	0.68
	

	842
	1.39
	3.25
	
	894
	9.20
	19.84
	

	843
	7.66
	16.79
	
	895
	13.93
	28.52
	

	844
	6.02
	13.42
	
	896
	17.75
	34.78
	

	845
	6.98
	15.41
	
	897
	9.13
	19.70
	

	846
	8.13
	17.73
	
	898
	5.54
	12.41
	

	847
	7.76
	16.99
	
	899
	0.75
	1.76
	

	848
	22.20
	41.23
	
	900
	
	
	Not sampled

	849
	19.20
	36.98
	
	901
	
	
	Not sampled

	850
	26.90
	47.05
	
	902
	1.13
	2.65
	

	851
	6.15
	13.69
	
	903
	3.52
	8.05
	

	852
	13.49
	27.76
	
	904
	19.20
	36.98
	

	853
	14.82
	30.04
	
	905
	10.40
	22.14
	

	854
	6.50
	14.42
	
	906
	28.70
	49.01
	

	855
	10.03
	21.44
	
	907
	5.40
	12.12
	

	856
	12.69
	26.34
	
	908
	8.50
	18.47
	

	857
	8.75
	18.96
	
	909
	13.76
	28.23
	

	858
	15.45
	31.09
	
	910
	14.27
	29.11
	

	859
	9.45
	20.32
	
	911
	8.35
	18.17
	

	860
	17.40
	34.24
	
	912
	9.67
	20.75
	

	861
	8.51
	18.49
	
	913
	16.20
	32.32
	

	862
	2.75
	6.34
	
	914
	8.26
	17.99
	

	863
	0.60
	1.41
	
	915
	22.50
	41.63
	

	864
	11.64
	24.45
	
	916
	5.98
	13.34
	

	865
	0.95
	2.23
	
	917
	9.71
	20.82
	

	866
	3.83
	8.73
	
	918
	11.65
	24.46
	

	867
	0.62
	1.46
	
	919
	17.12
	33.80
	

	868
	17.13
	33.81
	
	920
	24.00
	43.58
	

	869
	1.03
	2.41
	
	921
	15.03
	30.39
	

	870
	3.84
	8.75
	
	922
	11.40
	24.00
	

	871
	15.40
	31.01
	
	923
	15.60
	31.34
	

	872
	15.27
	30.79
	
	924
	13.10
	27.07
	

	873
	16.74
	33.19
	
	925
	11.12
	23.49
	

	874
	7.21
	15.88
	
	926
	13.18
	27.21
	

	875
	16.53
	32.86
	
	927
	9.94
	21.26
	

	876
	9.92
	21.23
	
	928
	4.67
	10.56
	

	877
	17.25
	34.00
	
	929
	3.22
	7.39
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	ECe  
	REMARKS
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	EC(1:1)
	ECe  
	REMARKS

	930
	10.68
	22.67
	
	982
	12.00
	25.10
	

	931
	1.06
	2.48
	
	983
	8.36
	18.19
	

	932
	1.33
	3.11
	
	984
	2.20
	5.10
	

	933
	14.85
	30.09
	
	985
	10.35
	22.04
	

	934
	2.60
	6.00
	
	986
	7.70
	16.87
	

	935
	17.42
	34.27
	
	987
	5.75
	12.85
	

	936
	15.80
	31.67
	
	988
	1.80
	4.19
	

	937
	13.60
	27.95
	
	989
	5.04
	11.35
	

	938
	24.80
	44.58
	
	990
	7.48
	16.43
	

	939
	13.00
	26.90
	
	991
	5.90
	13.17
	

	940
	0.60
	1.41
	
	992
	9.35
	20.13
	

	941
	20.89
	39.43
	
	993
	3.16
	7.25
	

	942
	10.65
	22.61
	
	994
	12.01
	25.12
	

	943
	11.64
	24.45
	
	995
	6.02
	13.42
	

	944
	2.21
	5.12
	
	996
	19.40
	37.28
	

	945
	15.32
	30.88
	
	997
	6.91
	15.26
	

	946
	15.60
	31.34
	
	998
	10.05
	21.47
	

	947
	9.85
	21.09
	
	999
	13.48
	27.74
	

	948
	10.41
	22.16
	
	1000
	6.33
	14.07
	

	949
	22.20
	41.23
	
	1001
	11.19
	23.62
	

	950
	7.57
	16.61
	
	1002
	19.18
	36.96
	

	951
	10.62
	22.55
	
	1003
	10.75
	22.80
	

	952
	12.04
	25.18
	
	1004
	20.50
	38.88
	

	953
	5.58
	12.50
	
	1005
	7.39
	16.24
	

	954
	4.26
	9.67
	
	1006
	26.20
	46.25
	

	955
	0.52
	1.23
	
	1007
	10.06
	21.49
	

	956
	8.15
	17.77
	
	1008
	2.85
	6.56
	

	957
	5.41
	12.14
	
	1009
	13.96
	28.57
	

	958
	
	
	Not sampled
	1010
	8.30
	18.07
	

	559
	
	
	Not sampled
	1011
	
	
	Not sampled

	960
	6.41
	14.23
	
	1012
	3.63
	8.29
	

	961
	0.65
	1.53
	
	1013
	1.53
	3.57
	

	962
	7.95
	17.37
	
	1014
	18.56
	36.03
	

	963
	7.17
	15.80
	
	1015
	4.58
	10.36
	

	964
	13.82
	28.33
	
	1016
	12.93
	26.77
	

	965
	13.92
	28.50
	
	1017
	24.00
	43.58
	

	966
	7.88
	17.23
	
	1018
	7.12
	15.69
	

	967
	4.23
	9.60
	
	1019
	11.10
	23.45
	

	968
	8.69
	18.84
	
	1020
	7.50
	16.47
	

	969
	14.80
	30.01
	
	1021
	16.55
	32.89
	

	970
	12.22
	25.50
	
	1022
	6.32
	14.05
	

	971
	13.94
	28.54
	
	1023
	5.15
	11.58
	

	972
	7.42
	16.30
	
	1024
	7.84
	17.15
	

	973
	21.30
	40.00
	
	1025
	6.73
	14.89
	

	974
	25.10
	44.94
	
	1026
	11.14
	23.52
	

	975
	9.13
	19.70
	
	1027
	3.54
	8.09
	

	976
	22.30
	41.37
	
	1028
	19.48
	37.40
	

	977
	27.20
	47.39
	
	1029
	17.87
	34.97
	

	978
	12.59
	26.17
	
	1030
	0.80
	1.88
	

	979
	12.48
	25.97
	
	1031
	5.72
	12.79
	

	980
	12.00
	25.10
	
	1032
	0.98
	2.30
	

	981
	9.05
	19.55
	
	1033
	0.75
	1.76
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	ECe  
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	1034
	9.40
	20.23
	
	1086
	8.75
	18.96
	

	1035
	11.80
	24.74
	
	1087
	4.71
	10.64
	

	1036
	9.24
	19.92
	
	1088
	3.75
	8.56
	

	1037
	11.84
	24.81
	
	1089
	4.98
	11.22
	

	1038
	8.92
	19.29
	
	1090
	5.31
	11.93
	

	1039
	22.10
	41.10
	
	1091
	18.00
	35.17
	

	1040
	21.90
	40.83
	
	1092
	11.12
	23.49
	

	1041
	11.35
	23.91
	
	1093
	23.60
	43.07
	

	1042
	0.72
	1.69
	
	1094
	10.06
	21.49
	

	1043
	14.24
	29.06
	
	1095
	6.59
	14.61
	

	1044
	13.68
	28.09
	
	1096
	15.42
	31.04
	

	1045
	24.20
	43.83
	
	1097
	11.23
	23.69
	

	1046
	1.48
	3.45
	
	1098
	
	
	Not sampled

	1047
	3.05
	7.01
	
	1099
	2.10
	4.87
	

	1048
	6.15
	13.69
	
	1100
	2.81
	6.47
	

	1049
	15.39
	30.99
	
	1101
	15.75
	31.59
	

	1050
	19.32
	37.16
	
	1102
	13.89
	28.45
	

	1051
	3.78
	8.62
	
	1103
	12.30
	25.65
	

	1052
	17.32
	34.11
	
	1104
	5.75
	12.85
	

	1053
	
	
	Not sampled
	1105
	3.12
	7.16
	

	1054
	1.78
	4.14
	
	1106
	2.56
	5.91
	

	1055
	5.57
	12.48
	
	1107
	7.21
	15.88
	

	1056
	24.70
	44.46
	
	1108
	14.04
	28.71
	

	1057
	6.23
	13.86
	
	1109
	
	
	Not sampled

	1058
	6.47
	14.36
	
	1110
	5.85
	13.07
	

	1059
	2.18
	5.05
	
	1111
	5.60
	12.54
	

	1060
	10.00
	21.38
	
	1112
	5.20
	11.69
	

	1061
	13.33
	27.48
	
	1113
	
	
	Missing label

	1062
	21.00
	39.58
	
	1114
	11.56
	24.30
	

	1063
	15.35
	30.93
	
	1115
	30.10
	50.44
	

	1064
	20.20
	38.45
	
	1116
	6.63
	14.69
	

	1065
	14.50
	29.50
	
	1117
	1.40
	3.27
	

	1066
	16.21
	32.34
	
	1118
	14.85
	30.09
	

	1067
	12.51
	26.02
	
	1119
	9.20
	19.84
	

	1068
	5.97
	13.32
	
	1120
	7.56
	16.59
	

	1069
	0.82
	1.93
	
	1121
	4.92
	11.09
	

	1070
	37.40
	56.39
	
	1122
	10.37
	22.08
	

	1071
	10.58
	22.48
	
	1123
	5.94
	13.25
	

	1072
	16.85
	33.37
	
	1124
	5.80
	12.96
	

	1073
	9.35
	20.13
	
	1125
	6.90
	15.24
	

	1074
	19.42
	37.31
	
	1126
	5.92
	13.21
	

	1075
	21.40
	40.14
	
	1127
	
	
	Not sampled

	1076
	9.58
	20.57
	
	1128
	3.95
	8.99
	

	1077
	13.45
	27.69
	
	1129
	0.46
	1.08
	

	1078
	1.09
	2.55
	
	1130
	3.10
	7.12
	

	1079
	0.87
	2.04
	
	1131
	2.52
	5.82
	

	1080
	8.95
	19.35
	
	1132
	2.78
	6.41
	

	1081
	5.12
	11.52
	
	1133
	2.00
	4.64
	

	1082
	9.33
	20.09
	
	1134
	7.30
	16.06
	

	1083
	4.10
	9.32
	
	1135
	4.75
	10.73
	

	1084
	
	
	Not sampled
	1136
	3.02
	6.94
	

	1085
	
	
	Not sampled
	1137
	7.51
	16.49
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	ECe  
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	1138
	3.90
	8.88
	

	1139
	8.45
	18.37
	

	1140
	4.52
	10.23
	

	1141
	9.12
	19.68
	

	1142
	5.58
	12.50
	

	1143
	7.69
	16.85
	

	1144
	6.30
	14.00
	

	1145
	3.25
	7.45
	

	1146
	2.75
	6.34
	

	1147
	1.50
	3.50
	

	1148
	3.84
	8.75
	

	1149
	9.73
	20.86
	

	1150
	6.65
	14.73
	

	1151
	3.04
	6.99
	

	1152
	2.15
	4.98
	

	1153
	
	
	Not sampled

	1154
	
	
	Not sampled

	1155
	
	
	Not sampled

	1156
	4.75
	10.73
	


  Notes:   1.   Sample points coincided with the canals or households were not sampled. 
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