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Abstract

This paper discusses the challenges that were encountered when collecting, compiling and analyzing statistics on the water resource in Botswana.  The statistics is produced independently in various institutions as a by-product of their daily activities.  Some of the lessons we have learned so far are discussed, the main ones being the need to hold consultation workshops with stakeholders, establish data standards and use computers optimally.  The issues that have to be considered in order to enhance the timely collection and analysis of good quality data and enhance the setting up of an efficient wetland database are listed in the conclusion.

INTRODUCTION

The challenges of collecting, integrating and analyzing data on wetlands in Botswana are similar to those encountered when undertaking the same task for other water resources.   The reason for this is that statistics on a particular water resource is a subset of the wetland information system.  In addition, both sets of information are from sources located in a variety of institutions.  The institutions have different reasons for collecting data and therefore employ diverse methods of data collection, analysis and storage.  Since the wetland database would comprise statistics on water resources and more, the challenges of collecting, integrating, and analyzing data on wetlands in Botswana would in addition to being similar also be distinctive in comparison to collecting data on other water resources.

For example, statistics on water resources collected by the Botswana Central Statistics Office (CSO) are dictated by the needs and requirements of the users of the data.  Users are many:

· Central and Local Government departments (e.g. used by economic planners, policy makers, and those responsible for formulation of programs/projects whose success depends on the availability of the water resource)

· Researchers in academic and other institutions

· Regional and international organizations and donors

· NGOs that are concerned with the sustainable use of natural resources.

Based on the needs of the Users, the statistics the CSO aims to collect, analyse, and publish cover the following:

· Renewable fresh water resources – covers precipitation, evapotranspiration, and inflow into and outflow from Botswana of surface and ground water.

· Water use by source - shows the interaction of humans with, and influence on, the hydrologic cycle and includes variables like abstraction of surface and ground water, imports/exports and return flows.

· Water supplied – summarized according to supply categories (public, self and other), economic activities (classified according to ISIC
/Rev3) and households.  The data enables the identification of the main water-using sectors.

· Water losses at both production and distribution levels

· Waste water - quantity of waste water generated by type of treatment (none, mechanical, biological, advanced))

· Quantity of pollutant discharges - that are discharged to inland water bodies, e.g. rivers.

· Water quality of selected rivers, dams and underground water - by selected water quality variables.

The CSO collects statistics on the above variables from public water supply entities, other government agencies, and private sector firms, which are the main generators of information on the water resources of Botswana.  Examples include:

· Department of Water Affairs (DWA) which supplies water to 17 major villages;

· Water Utilities Corporation (WUC) which supplies water to six urban areas (towns, cities and mining settlements);

· The 19 Local Authorities (LAs) which supply water to localities that are not under the jurisdiction of DWA and WUC;

· Department of Meteorological Services

· Selected Mines.

A wetland information system should contain data on a wide range of wetland characteristics such as:

· location, type, size, and age

· catchment area

· habitat diversity

· species diversity

· hydrology

· land cover

· land use and tenure

· occurrence of minerals and other non-biota natural resources

· value/services of the wetland to local, national and international communities

· threats (over-exploitation of fauna and flora, water deviation, exotic species introduction, water and land pollution, rate of change of population density, etc.)

In Botswana, collection of information on the above wetland characteristics is the responsibility of several government and non-government institution.  In other words statistical input into water and wetland databases comes from a variety of data producers.  Consequently, in collecting and compiling the relevant data for each database, the greatest challenge is to overcome the heterogeneity in data sets that are sourced from various non-collaborating sources to integrate and link the data in a format that gives coherent information on the subject of interest.

OBJECTIVE

The objective of this paper is to highlight the challenges CSO meets in the collection of statistics on the variables given above and  to suggest the strategies that will facilitate the collection and analysis of good quality data, and the setting up of a useful database on Botswana’s wetlands; and enhance the optimum use of information technology in the capturing, managing, and exchanging data on wetlands.

CHALLENGES

The collection and analysis of statistics on water resources has been an unnecessarily time-consuming challenge with disappointing results. The reasons for this comprise the major challenges that a statistical office such as Botswana’s CSO faces.  These are presented in more detail below.

Ineffective or lack of central depository stations 

The CSO collects statistics on abstraction, supply, and consumption of water from each one of the three public water supply institutions (DWA, WUC, LAs) of Botswana.  The institutions in turn collect and provide the required statistics through several divisions.
  As a result, the reference period for the most recent or latest data supplied to the CSO varies between sources within the same institution.  Secondly, the data received by the CSO often has gaps and is supplied in both digital and non-digital forms, depending on what is available.  Thirdly, simple requests for data take months or even a year or more to be fully granted because different sources within the same institution compile the data and avail it to the CSO at different times.  

Table 1.  Water abstraction, imports and consumption

	Category
	Unit*
	 
	1995
	 
	1996
	 
	1997
	 
	1998
	 
	1999
	 
	2000

	Water abstractionc
	mio m3/y
	 
	235,000 
	 
	242,000 
	 
	229,000 
	 
	215,000 
	 
	185,000 
	 
	349,000 

	Imports of water (as a commodity)
	mio m3/y
	 
	7,300 
	 
	3,900 
	 
	7,300 
	 
	7,300 
	 
	7,300 
	 
	7,300 

	Water available for distribution
	mio m3/y
	 
	242,300 
	 
	245,900 
	 
	236,300 
	 
	222,300 
	 
	192,300 
	 
	356300- 

	TOTAL return flowsi
	mio m3/y
	 
	- 
	 
	- 
	 
	- 
	 
	- 
	 
	- 
	 
	- 

	TOTAL water consumptionj
	mio m3/y
	 
	266,724 
	 
	272,512 
	 
	258,990 
	 
	2,247,141 
	 
	222,429 
	 
	390,331 


*: million cubic metres per year

However, the major drawback resulting from the lack of coordination is not the delay in acquiring the needed data.  Rather, it is the inconsistencies in the data received from the same institution; of which Table 1 is an example.  The data in Table 1 are authentic as received from one of the above three institutions.  Observe that water consumption is higher than water available for water works and distribution in each year.  Since there was no use of reserves reported, this is a significant error.

As a result of the inconsistencies that result from integrating data from uncoordinated sources both within and between institutions, it would be advantageous to establish a clearinghouse in the form of central data depository stations (CDDSs).  Guided by established standards, the mandate of CDDSs would be to assess at regular intervals the quality (inconsistencies, standards, timeliness, etc.) of the data received from the producers and recommend timely corrections when necessary and therefore ensure that reliable data is given to users.

For wetland database work, several CDDSs could be established to receive data on different wetland characteristics.  Those characteristics whose data collection and provision is the responsibility of the same institution could be placed in the same CDDS.  For example, we could have a different CDDS for fauna and flora, hydrology, land tenure and use, wetland diversity, etc.  The decentralization of CDDSs is necessary because wetland characteristics comprise a broad range of variables the responsibility for which data collection is shared among many institutions.  Cooperation in data collection would enhance the efficiency with which the work is done and therefore improve the availability and quality of wetland-related data.

Lack of data standards

Even within the same institution, integration of data from different sources often poses a challenge due to lack of standards for data storage and classification/coding of certain variables. Examples will illustrate this concern.  Formats for storage of data vary in some variables, even within the same database. For example, various date formats are used even on the same file of data.  A file of data on borehole meter readings received at the CSO had the following date formats in the same field:

12/8/98

8/12/98

98/12/8

98/8/12

Our task at the CSO was to calculate total water abstraction in 1998 per borehole in the country, and, by summing abstractions from individual boreholes, to calculate groundwater abstractions per well field and for the country as a whole.  The file had data covering many years.  By creating a new field, extracting the year component from the data field and relating the information to the two fields on meter readings, we could be able to estimate groundwater abstraction per well field and for the country as a whole for any year covered by the database.

The dates as given above may appear simple to deal with but that is not the case in practice. To start with, the data user has no idea whether the month in question is August or December. The year can only be identified because there are 12 months and therefore the year must be 1998. Imagine the confusion that would arise if the data is on a different year (that cannot be easily recognized as a year when written in short form) and so the date information is as follows:

12/8/01

8/12/01

01/12/8

01/8/12

Here there is no circumstantial evidence concerning the year in question since all entries in the three fields qualify to be days/months/years. Electronic summarization of such data is only possible after the manual revision of the dates has been carried out - an unnecessary and mammoth task given that each file has more than 10,000 records, and an impossible task too because the user has no idea which part of the date refers to the day of the month, the month, and the year.  In this electronic age, a user should not have to manually process such massive data anyway, especially if it is available in an electronic format.  The good news is that the database manager has made the necessary correction and now all the dates are stored in a consistent format and data on water abstraction can be conveniently summarised.  As this is just one example, the need for standard data storage formats still remains whether variables under discussion are in one or more databases.  

In addition to inhibiting data summarisation, even when standard data storage formats are adhered to within databases, the lack of mutually agreed standards between database managers inhibits the electronic integration of data from different files/databases, particularly when the format of the variable of interest (e.g., date, water quantity, meter readings etc) is not the same across the files being integrated. For example: if a given variable is entered in text format in one file and as a numeric variable in another, or when the fields in which the variable is stored are not of the same length (or width).

Wetland databases will be receiving data from many sources, thus making the need of data storage standards an even more pertinent issue.

Lack of standard coding systems and classifications of relevant variables

As we all know, computers are automated machines.  If a district in one database is recorded as Gantsi and in another database as Ghanzi and it became necessary to combine the data from the two databases, the computer would not recognize the two names as defining the same district.  Both names, although spelt differently, are commonly used in Botswana to refer to the same administrative district.  This is where codes prove useful. Codes are short names (numerical or in text format) that are chosen for use in place of the full names of variables. Codes can also be shades of colours or patterns that are chosen to represent certain properties or characteristics of a variable, particularly in figures (e.g. maps and graphs). Codes serve several significant purposes, including:

· Allowing for faster collection and/or digitizing of raw data,

· Minimising errors that can result from misspelling,

· Enabling text information to be used in computer software that can only analyse numerical variables,

· Facilitating integration of data from different databases, and;

· Ensuring a uniform range of sub-divisions or classifications of a coded variable and hence, both easy adoption of uniform codes and integration of data from different databases/departments.

Recently, the CSO received a copy of a database in MS Excell format from which an interesting Pivot Table report (Table 2) was produced.   By visual inspection of the Pivot Table, we were able to recognize that although the names of the districts whose data is in the first three rows are spelled differently, they all refer to the same district, which is the Central District.  However, because of  the spelling differences, the computer was ‘smart enough’ to distinguish between them and therefore treated them as three separate districts.  The errors most likely resulted from spelling or typing mistakes, chances of which could have been minimized through the use of codes.  Such errors can be many, and correcting them is extremely time consuming, especially when dealing with a large database as is the situation when handling water abstraction, quality or consumption statistics.

Table 2.  Pivot table on average levels of HCO3 and derived from a water quality database 

	District
	1900
	1909
	1920
	1933
	1979
	1980
	1990
	1991
	1992
	1993
	1994
	1995
	1996

	Cenntral
	 
	 
	 
	 
	 
	 
	185
	 
	 
	 
	 
	 
	 

	Cen
Ral
	 
	
	
	
	
	
	
	449
	
	
	
	
	

	Central
	132
	629
	219
	347
	
	265
	281
	246
	258
	384
	406
	303
	310

	Chobe
	 
	
	22
	
	
	
	203
	260
	285
	423
	550
	338
	401

	Gaborone
	 
	
	
	
	
	
	
	
	
	
	
	-9
	

	Ghanzi
	312
	
	406
	
	
	
	406
	299
	334
	399
	346
	320
	313

	Kang
	 
	
	
	
	
	
	
	
	
	
	
	
	

	Kgalagadi
	-9
	
	159
	
	244
	
	199
	295
	359
	346
	71
	241
	302

	Kgatleng
	 
	
	
	
	
	
	190
	231
	126
	344
	169
	
	421

	Grand Total
	159
	629
	230
	347
	244
	265
	278
	261
	290
	380
	395
	299
	314


For the water resource information system, the variables that must be given consideration as far as coding systems and classifications of variables are concerned include: geographical subdivisions in the country and classification of economic activities and industries, into which the users of the resource are classified.  

Two broad categories of geographical area classifications are in use in different institutions in the country.  These are administrative areas (often called administrative districts) and functional areas. The latter go by different titles, as for example, Veterinary Zones (Department of Animal Production and Health), Controlled Hunting Areas (Department of Wildlife), and Agricultural Districts (Ministry of Agriculture). Geographical areas, if uniform across databases, can be used to integrate information from different databases. This is particularly important in the compilation of water abstraction, supply, quality and consumption statistics because policy makers are not only interested in the total quantity of a resource that is available in the country but also in its distribution and use among households and economic sectors within different geographical locations in the country.  For example, statistics on the consumption of water by livestock and wildlife have to be estimated from their populations, which are sourced from databases belonging to different government departments with different geographical area classifications. As a result, in assessing the utilization of water resources among competing uses such as wildlife and livestock, numerous time-consuming adjustments will need to be effected before any comparison can be made. 

There are similar concerns related to the use of different economic sectors or industrial classifications to categorize water consumers.  An environmentally sensitive economic planner or policy maker would like to estimate for each economic sector the ratio of the consumption of a scarce natural resource like water by the sector, to its contribution to Gross Domestic Product (GDP) and/or employment in the country.  Comparison of the ratios thus derived is necessary if we are to allocate the use of Botswana’s natural resources optimally among competing sectoral demands and formulate policies in an environmentally sustainable manner.

For the allocation of water use rights/allowances, the data required for such comparison includes water consumption statistics and the contribution of different economic sectors to the GDP and employment.  The statistics on the last two variables are compiled by the same institution (CSO) and therefore are presented in the same classifications of economic sectors. The situation is different for the classification of water consumers under different sectors because at least three public institutions are responsible for the data collection and they do not group their consumers in compatible economic-sector classifications.  Thus the estimation of these simple ratios that should be very easy to calculate has become a challenge because the necessary data is collected and stored in different classifications, thus making it difficult to integrate the information that is received from different sources.  The adoption of standard codes/classification for economic sectors across all relevant databases would eliminate this problem and the relevant discussions could best be discussed under the umbrella of the proposed theme-based CDDSs.
Nor have institutions generating water-related statistics arrived at a consensus on the compatible set of software and hardware for their databases.  This can pose a challenge when it is necessary to integrate data stored in incompatible software or hardware.  When such a situation arises the user usually has no alternative other than requesting hard copies of the data and from this digitising data that has already been digitized. This highlights the need for collaboration among relevant database managers with the aim of ensuring that compatible software and hardware are used for data storage.

Inefficient use of information technology

It appears that in many databases, computers are used as “waste paper baskets” and not as data storage/processing equipment. The information is sometimes simply dumped in the computer without giving any consideration to the use to which it will be put.  In some instances the digitizing of data is so poorly managed that the data cannot be electronically utilized until it is reformatted for some variables, or entered anew for other variables. In one extreme case that the CSO has come across, the data is so badly “stored” that it cannot be utilized electronically.  It is as good as data kept on paper.  Consequently, we have suggested that the whole database be discarded and a completely new database set up in a manner that will facilitate the electronic processing of its contents.  An extract from one database is given in Table 3 (page 11) to illustrate this concern.  The data is presented as was received at the CSO with only minor adjustments aimed at improving clarity.  Problems associated with the database include:

· Data gaps in the “maximum abstraction quantity allowed” and “date” fields;

· Inconsistent date formats which make it impossible to electronically extract the year and month of grant (see the last three columns of Table 3) for some of the records;

· No information on actual quantity abstracted by a licensee;

· No information on the status of the grant, e.g., when the use of the grant started nor when it ended; or if it is still on-going, and;

· Information on the quantity of abstraction allowed was entered as text in the database.
Table 3 is extracted from a database that should enable the estimation of the total quantity of water from the self-supply source.  However, no such information can be derived from the database because it contains no information on when the use of the grant started nor when it ended.  For example, abstraction of water for road construction should end soon after the job is completed.  Additionally, the information in the “quantity” field that was entered as text can only be used (converted to numeric format and summarized) after the units are manually removed from each entry.  If we must manually process electronic data, then we obviously are not using the computers optimally. Instead, the process of data retrieval bears similarity to the process of retrieving a discarded piece of paper from a waste paper basket, hence the dumping mentioned earlier.

Table 3.  An Extract from a Database on Grants for Self Water Supply

	Identity
	Location
	Qua-ntity
	Intended_Use
	Date Granted
	Year
	Month

	590
	Ramatlabama river
	3 m3
	Domestic
	28/01/94
	1994
	1

	14
	 
	 
	Domestic Use
	 
	1900
	1

	23
	 
	 
	Domestic Use
	 
	1900
	1

	34
	5 km South Of Tonota
	9.1 m3
	Domestic & Road Construction
	04/11/77
	1977
	11

	39
	Above tonota township
	67.5 m3
	Irrigation Of Vegetables
	10/09/77
	1977
	9

	54
	Below shashe dam
	 
	Road Construction
	 
	1900
	1

	55
	Bobonong
	82 m3
	Irrigation
	17/10/89
	1989
	10

	56
	Bobonong
	45.5 m3
	Irrigation Purposes
	13/05/81
	1981
	5

	57
	Bobonong
	150 m3
	Irrigation
	10/07/92
	1992
	7

	58
	Bobonong
	650 m3
	Irrigation
	 
	1900
	1

	59
	Bobonong
	20 m3
	Construction
	 
	1900
	1

	60
	Bonwapitse river
	30 m3
	Road Construction
	 
	1900
	1

	
	
	
	
	
	
	

	Identity
	Name of Dam
	Qua-ntity
	Intended_Use
	Date Granted
	Year
	Month

	506
	 
	0 m3
	 
	 
	1900
	1

	220
	 
	3 m3
	Domestic
	 
	1900
	1

	309
	Phihetswane
	3 m3
	Domestic
	01/28/1994
	#Value!
	#Value!

	444
	 
	0 m3
	Domestic Use
	01/28/1994
	#Value!
	#Value!

	445
	 
	0 m3
	Domestic Use
	01/28/1994
	#Value!
	#Value!

	464
	 
	3 m3
	Domestic Use
	04/14/1994
	#Value!
	#Value!

	467
	 
	3 m3
	Domestic Use
	07/02/1998
	1998
	2


Furthermore, while it is impossible to completely eliminate human errors in databases, it is possible to minimize them if appropriate automatic edit checks are programmed into the database during set up.  For example, data on water abstraction, supply, and consumption is often derived from “start” and “stop” meter readings. The quantity abstracted, supplied or consumed is calculated by subtracting the “start” from the “stop” meter reading.  A negative difference automatically implies either a reading or a recording error – or both. An appropriate edit-check would cause the program to automatically reject such errors at data entry point; which is very useful since the data can most efficiently be edited at that point. 

The CSO has received data from various sources that indicate the lack of such edit checks in a number of water-related databases.  The Pivot Table in Table 4 derived from the daily water abstraction data of several boreholes belonging to the same wellfield. The cells containing data with errors that could have been easily eliminated by an edit-check are shaded gray.   Since annual totals are derived from over 350 daily readings, it is a time-consuming task to trace the records responsible for the errors observed in the totals during data analysis. 

Table 4.  Pivot table on water abstraction by borehole number and year

	Bh_No*
	      1990 
	      1991 
	      1992 
	      1993 
	    1994 
	      1995 
	      1996 
	     1997 
	    1998 
	    2000 

	
	
	
	
	
	
	
	
	
	
	

	4345
	    19,512 
	 
	         737 
	 
	 
	 
	      5,123 
	   19,504 
	 
	 

	4448
	      9,587 
	      4,208 
	    28,705 
	      6,008 
	-87,716 
	    14,244 
	
	
	
	 

	5118
	 
	    13,929 
	  142,551 
	    33,209 
	  57,796 
	    47,421 
	    22,302 
	   59,364 
	
	 

	5187
	    42,810 
	    40,064 
	    81,266 
	    37,098 
	  37,928 
	    24,738 
	    20,651 
	     8,546 
	
	 

	5188
	    12,660 
	    10,807 
	    16,978 
	
	  10,667 
	-   12,450 
	
	     1,206 
	    1,110 
	 

	5733
	      2,795 
	
	
	
	
	
	
	
	
	 

	5734
	 
	
	
	      1,054 
	  11,789 
	
	
	     8,858 
	    6,265 
	 

	5735
	    37,791 
	      1,931 
	
	         773 
	  16,892 
	    16,191 
	-320,905 
	   13,856 
	       516 
	 

	5813
	-187,894 
	- 223,295 
	    17,235 
	      1,314 
	       602 
	
	      5,914 
	     6,999 
	
	    2,469 

	5814
	          
	              
	
	
	
	
	
	
	
	 

	5827
	    19,234 
	      8,932 
	  640,378 
	      7,618 
	-  1,426 
	- 103,434 
	      3,418 
	     6,298 
	    4,166 
	 

	5828
	      5,245 
	
	
	
	
	
	
	
	
	 

	6871
	 
	
	         723 
	    16,806 
	  19,892 
	      7,234 
	      2,930 
	   13,598 
	
	-47,719 

	6908
	 
	
	
	    21,205 
	  30,768 
	    25,957 
	    11,271 
	   12,475 
	
	 

	
	 
	
	
	
	
	
	
	
	
	 

	Grand Total
	-  38,260 
	- 143,424 
	  928,573 
	  125,085 
	  97,192 
	    19,901 
	-249,296 
	 150,704 
	  12,057 
	-45,250 


*  Borehole Number

Looking at Table 2 again, it is obvious to anybody who is familiar with Botswana that there was no data collected on water quality in the early 1900s.  The years that fall in that period in Table 2 (1900, 1909, 1920, and 1933) obviously arise from human errors at the data capture stage.  An edit-check that rejects years not covered by the database would automatically eliminate these errors.  The task is best done at the point of data capture.

With appropriate edit checks, the CSO would have been in a position to derive data as contained in these tables from the files it received from the producers.  

Minimal consideration of user needs during database set-up

The CSO, as the Government institution responsible for the provision of official statistics in the country - including all statistics required for development planning – is a major user of almost all databases in the country.  Nevertheless, the CSO encounters many challenges (some of which are outlined in this paper) when collecting secondary data that is generated in some institutions during their day-to-day activities because it is never consulted about its data needs.  The main reason for this is lack of collaboration between the Producers and the CSO.

We are of the view that Users should be consulted regarding their data needs before making a final decision on the format of a database. The stakeholders’ expressed needs can be used during set-up to program macros into the database that will generate tables of data required by Users instead of giving the users raw data so that they derive the summary statistics of interest from it on their own.  The processed data can be forwarded to the User at agreed time intervals after being scrutinized by the Producer.  This strategy is advantageous to both the institutions whose operations generate the data and the Users because both would save time spent on discussing errors picked up during the data analysis process.  The Producers would additionally save time that is normally spent on tracing and correcting such errors – tasks that in some situations have proved impossible.

The strategy would help to eliminate some of the challenges that are usually encountered when processing secondary data.  The information supplied by the Users will enable the Producers to keep good quality data on their databases and thus avoid the situation of having a User raise questions regarding the reliability of a Producer’s data. The User on the other hand will receive data that is relevant, and of good quality and therefore avoid the time consuming (and often frustrating!) task of tracing errors in the data received and discussing them with the Producer. The strategy therefore improves on data quality and saves the time of both the Producer and the User. 

Sensitising data producers



Over the past few years, we have requested for, and received a lot of data on water resources from different producers that in the end we could not use because either it turned out to be inconsistent (conflicting) after integration, or covered incompatible time periods or because we needed to integrate it with additional data (from other producers) that had not been supplied to us.  This is particularly true because with so many players in the field of public water supply, their timeliness when responding to requests for data is not the same.  It will vary with individual institutions depending on the institutional set-up.  As a result, a lot of time was spent explaining to individual producers why we were requesting for the data and following up on our data requests Not all producers have been able to meet our data requests.

When collecting data from many sources as is the situation with the water resource (there are more than five sources at both the DWA and WUC and 19 sources for LAs), it is useful to sensitize the producers through an introductory seminar on the required data and its usefulness to the sustainable development planning process is conducted for the management of the producers’ institutions.  This is necessary for many reasons that include the need to:

· ensure accessibility to all necessary data

· ensure that where responsibilities overlap, the concerned parties reach an agreement regarding the institution responsible for providing a specific category of data

· avoid provision of inconsistent data (both within and between institutions)

· ensure that the time period covered by data that is on the same resource but from different Producers is uniform for all Producers so as to enable data integration

· ensure adherence to mutually agreed data quality standards

· encourage collaboration among Producers of related data

· encourage institutions to avail the resources (human, time, equipment and money) that are necessary for filling data gaps.

CONCLUSION

On the basis of the challenges we have encountered and the lessons learned, the issues that have to be considered in stetting up a wetland database in order to enhance the timely collection and analysis of good quality data are:

· The establishment of theme based CDDSs to take care of data quality checks and from which the wetland database can receive data on Botswana’s wetlands.

· The establishment of a standard ‘primary key’ field or variable that can be used to merge or link files from different Producers of Wetland-related data.

· The standardization of coding systems, data storage and variable classification formats.

· The standardization of software and hardware used in the capture and storage of data on the water resource.

· The need for more efficient use of information technology, (e.g. automated edit checks in the databases) to ensure that data released to users is consistent.

· Appropriate database set-up that will facilitate the downloading of data from the databases in formats that can be utilized by Users with minimal or no adjustments.

· The need to consult all stakeholders before and during the process of data collection and storage in a database.

Appropriate attention to these issues will contribute to optimizing the usefulness of a database to both the producer and the user.

� Central Statistics Office, Ministry of Finance and Development Planning, Government of Botswana, Gaborone..  � HYPERLINK "mailto:skabaija@gov.bw" ��skabaija@gov.bw�





� International Standard of Industrial Classification, Revision 3


� The DWA and the WUC have several sections/divisions responsible for specialized operations within their institutions and therefore for the collection and provision of data generated by their operations.  The LAs are 19 and each one is responsible for the collection and provision of data on the area of its jurisdiction.  
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