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Note: This report documents the findings of WMO consultant Ms Nancy Westcott 

during a WMO data rescue and climate data management assessment mission to 

Maputo, Mozambique from 10 to 21 October 2016. 

 

 

1. Introduction 

 

a. Mission: 

 

Assess the current status of data rescue activities and climate data 

management capabilities in Mozambique and develop an implementation 

plan for advancing data rescue. 

 

 

 

b. Terms of Reference 

 

Develop an inventory of climate data that need to be rescued and 

digitized.  

 

Propose an end-to-end solution for preserving, rescuing and digitizing 

data.  

 

Propose technical specifications for facilities, equipment, and software to 

ensure appropriate preservation, rescue and digitization of data. 

 

Develop an implementation plan including resource considerations (who 

should do the data rescue work, budget estimates, related training needs). 

 

Assess the performance, stability and appropriateness of climate data 

management and its CDMS, and recommend priority actions, including 

hardware, software, and training needs. 

 

Provide a mission report 
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c. Overview 

 

 The National Institute of Meteorology (INAM) in Maputo, Mozambique oversees 

the collection, keying and quality control of climate data in Mozambique. There are 

253 stations that have been active in 10 provinces in Mozambique since 1908.  

There are 86 current stations.   About 12% or 30 of these stations are Class-1/Class-

2 stations with 8x  or 24x per/day hourly data, and the remaining stations mainly 

daily climate stations.  Much of the daily data have been keyed, but none of the 

hourly data are keyed.   About 40% of the pre-1951 data remain to be keyed.  None 

of the data have been imaged. Keying of the remaining pre-1951 data is hampered 

by the state of the archive, disorganized and dust/dirt covered.  The paper archives 

are in need of being cleaned, sorted, organized, packaged or repackaged, and 

inventoried.  A location has been identified for the archive, but it needs to be 

refurbished, and it is unclear if it has sufficient room for all the archive.  Additionally, 

the climate documents within the proposed archive need to be separated from the 

non-climate documents, before they are sorted, organized, packaged and 

inventoried. 

 

 The daily digital data are stored in a CLICOM CDMS. Their CLICOM software 

dates from 1989 and updated in 1994.  CLICOM is in grave need of replacement, 

both the software and hardware.  The 25-year old architecture limits its functionality 

for inputting data (via internet keying of data from remote station locations, and easy 

ingest of excel files), for quality assurance (years behind in quality assurance, and a 

limited number of tests) and for data retrieval (one station at a time).   

During the 2-week visit, I interacted in large part with Dr. Aderito Celso, 

Meteorologist (National Director of Observations and Network at INAM) and Jose 

Sequeria (Head of the Climate Data Section).  In addition, I met at various times with 

the following staff: 

1. From Climate Data Section: 

a. Evenide Mate, Digitizer  (University student, Accounting, worked on 

previous digitization project) 

b. Marta Mbeve, Digitizer (University student, Geography; worked on 

previous digitization project). 

c. About 13  climate analysts who QC climate station data (one 

person per (10) providence – so get to know the observers, their 

idiosyncrasies, and when they need more training) 

d. 2  climate analysts who QC Class-1,-2 station data 

2. Maintenance Department (IT, Met Equipment, Electricity) 

a. Bento Cambula, Meteorologist, Head of Maintenance Department 
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b. Elias Vasco (CLICOM expert) was head of IT (IT now under 

Maintenance) 

3. Department of Planning and Research 

a. Jonus Zucule, Meteorologist, MSc, Head of Planning and Research 

b. Berino Silinto, Meteorologist, MSc, research climatologist, interested in 

air pollution data; managed 1 of the 2 earlier digitization projects. 

Involved in 2 current projects (IN-DARE, PPCR (pilot program for 

climate resilience) 

 

d. Proposed Steps for Climate Data Rescue in Mozambique: 

 

1) Add shelving to temporary storage areas to organize, package, inventory 

paper data. 

2) Develop electronic paper inventory of paper data 

a. MZ_id, WMO_id, MZ_station_name(s), year, month, form type(s), 

elements, box number, location 

b. Many stations have multiple names. The MZ_id number should be 

included in addition to all associated station name in all inventories. 

3) Prepare permanent archive location: 

a. Separate non-meteorological from meteorological data in archives 

b. Remove non-meteorological data to alternate area; 

c. Clean, organize, package, inventory meteorological data and move 

to temporary storage; 

d. Assess available space;  

e. Prepare room for permanent storage 

4) Clean, organize, box, inventory all paper archives 

a. Determine scope of paper data and possible need for additional 

storage 

b. MZ_id, WMO_id, MZ_station_name(s), year, month, element.   

5) Acquire new CDMS (CLIDATA proposed), as soon as possible 

a. Train staff in CLIDATA 

6) Ingest all keyed and validated data  

a. Develop electronic inventory of keyed and validated digital data 

available on CLICOM  

b. Setup process to key data directly into CDMS from the 86 active 

stations (both hourly, daily, monthly data) via web interface 

c. Validate all non-validated data. 

d. Determine gaps in keyed and validated data 

7) Compare paper and keyed data inventories 

a. Prioritize order of data to be imaged. 
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b. Prioritize order of data to be keyed. 

8) Determine room for imaging and keying, and acquire needed supplies and 

train both permanent and temporary staff. Begin imaging and keying. 

 

 

2. Data: Station list, electronic inventories, paper documents 

There are data for 253 stations in Mozambique.  The electronic station list 

from 2014 is appended, but there is likely more missing data than is indicated by the 

table (Appx 1, Table 1).  Other station lists show alternate station names without the 

Mozambique Station Number (MZ_id).  The MZ_id should be included in all station 

lists. There are approximately 203 climate stations (1x daily data),  20 agroclimate 

stations (3x daily data), and 12 class-1 stations and 18 class 2 stations (SYNOP 

stations).  Some of the stations have changed character type over time.  While there 

are many more climate stations, there are more paper forms associated with the 

SYNOP stations (see table 1 below).  

Table 1. Forms associated with each station type: 

a. Climatologica – the majority of stations 1x daily ~203 stations 

a. Station readings are taken once per day (9 am). 

b. Two single page forms 

1. (~7.5 x 11 in) – daily data (1 page/mth) 

2. (~5.5 x 8 in) – 10-day summary (1 page/mth) 

b. Agra-climatolgica – 3x-daily - 19 stations (plus Maputo station, so 20). 

a. One single page form (yellow) 

1. (12 x 15.5 in) – 3x-daily data (1 page/day) 

c. Classe 1 and Classe 2 – (SYNOP station) – Classe_ 1: 24x daily data (12 

stations); Classe_2: 8x daily data (18 stations) forms starred * stored 

together; data forms stored in 4 packages: 

a. 6 single page forms 

1. (15.5 x 16 in) – 24x or 8x-daily data (1 page/day) 

2. (13 x 20 in) – 24x or 8x-daily data (1 page/day) 

3. (12 x 15.5 in) – 3x-daily data (1 page/mth)* 

4. (8 x 5 “) – precipitation summary (1 page/mth)* 

5. (8 x 11 in) – daily (max,min,mean) summary (1 page/mth)* 

6. (8 x 11 in) – monthly summary (1 page/mth) 

b. 4 autograph charts (all stations do not have all charts) 

1. Temperature and humidity 

2. Precipitation 

3. Wind  

4. Sunshine 



6 
 

The original paper forms are loose pages, not bound.  There is no inventory of 

the paper forms, but the station list could be used as a basis to begin the paper 

inventory. A suggested template for a paper inventory was created (Appx 1, table 2).  

The example form has been filled out as if all data were available, as if the same 

forms used currently were used throughout the archive time period, and as if the 

station did not change character type (climate, agroclimate, class-1/class-2). 

Based on the station list and the number of forms per station there could be a 

total of approximately 136,388 station months or 8,676,000 pages to be imaged 

(Appx 1): Agroclimate Stations, 360,840 forms; classe-1/-2 Stations, 8,108,100 

forms; and Climate Stations, 207,140 forms.  An electronic inventory of the paper 

archives will doubtlessly find a much reduced total number of forms to be imaged 

because of missing data and changes in numbers of forms over time.  In addition to 

the paper forms, there is an unknown number of charts from the class-1/-2 stations, 

maps and other data. 

 

3. Paper Archives 

The original paper forms of the text data are located in 3 different archive rooms 

(two areas in stand-alone out-buildings, and one room across from the 

Climate/Agroclimate QC staff), plus the work area of the Climate/Agroclimate QC 

staff, the work area of the class-1/-2 station QC staff, and some in hallways. 

Chart data for the Maputo Observation site is stored at the INAM, but for the 

other stations, the charts are stored at the individual station locations.  The amount 

of chart data available is unknown. Copies of the daily data from the “climate 

stations” also are kept at the individual station locations. 

Many of the paper forms have been packaged with brown paper and string or 

just tied with string (e.g. Appendix 2). However, when data have been obtained from 

these packages (e.g. for keying or validation), the paper forms were not always 

repackaged, or the wrapped bundle was left open.  Some of the oldest data is 

unbundled (some in folders) and some beginning to deteriorate in the smaller 

exterior storage room.  These older data were not bundled (Appendix 3), as some of 

the pages were stuck together and it was felt that it was better to leave them 

untouched.  Because of this issue of pages sticking together, it is advisable that the 

National Archives be involved in providing guidance for cleaning and storing of data.   

Aside from the bundling (with and without brown paper), there is no further 

organization to the paper data. Stations and years are not grouped together.  The 
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loose paper and packages in the two out-building are dust/dirt covered, but the data 

in the interior room are relatively clean.  

 

It is suggested that the process used in the organization of paper forms for the 

2005-2007 and the 2009-2010 keying projects of wrapping the paper data (by data 

type, station and year), tying with string, and labeling,  be reinstituted for this 

organization process, until boxes are acquired to store these data.  These packages 

could be added to boxes by station for extra protection from dirt and dust.  When 

these data are accessed for imaging or keying, they should be re-packaged with 

fresh paper.  As string could cut into the paper forms, packing with paper is preferred 

to string-alone. The following is suggested packaging and organization for the 

various paper documents: 

a. Original paper forms (Table 1) – bundle and box 

b. Chart data – bundle and box 

c. Annual Reports (pre-1974) - box 

d. Maps  - rolls wrapped in brown paper 

e. Pollution data  - box other found data sets  

The bundles and boxes should be labeled with form or chart type, MZ-station 

number, station name, and year. This information along with location should be 

entered into the electronic paper inventory. 

 

4. Storage Areas 

 

There are 3 primary storage areas. 

 

1) The small interior storage area (~3.8 x 3.8 m), is located across 

from the Climate QC office (Appx 2), holds class_1/2 data forms (probably recent 

data), as well as climate station forms and older data that were brought in to be 

keyed.  There data are clean, but not well organized; the room is cluttered and 

cramped. The room is relatively clean, lit, has some shelves, and locked, however.  

Additional shelving would be helpful in organizing the data.  Figure 1 show possible 

shelving design for this room that could hold about 210 boxes.  As this is temporary 

storage, probably wooden shelves similar to those currently used would be 

adequate. 
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INTERIOR ROOM (3.8 x 3.8 M, 12 x 12 feet)   

Figure 1.  Box and shelf estimates assuming 3 feet between 1 foot wide shelves of varying length, 5 

shelves, with the bottom shelf raised about floor level.  Each square indicates a 12” by 15” by 10” box, 

with boxes sitting widthwise on the shelf. 

Holds  2(12 x 5), 2(9X5) = 120 + 90 = 210 BOXES (12 x 15 x 10”); 6.5 M = 21.3 FEET; 6 M = 19.7 Feet; 3.8 

M = 12.5 Feet; 

 

The two out-buildings are of cement/plaster construction, with concrete floors, 

wood doors, sturdy wooden shelving, windows, and metal roofing. They are not air 

conditioned, and light is provided by windows. There is no scent of mold or animal, 

nor at first glance evidence of insects (termites). Both rooms are locked.  In both 

rooms there is some airflow between roof and front wall, necessary with metal roofs, 

but allowing in dirt and dust.  Any refurbishment will require a sealed room with air 

conditioning.   

2)     The smaller outbuilding room (~6 x 3 m) has largely only climate 

data.  It is the center room in a west facing building with 2 well-sealed windows and 

a door and is set above the road bed.  Shelving is set back in the room to minimize 

damage from the sun.  Additional wood shelving could be added to the north end of 

the room for temporary storage.  For permanent storage, the room would require 

refurbishment, including window shutters/curtains, painting, lightning, a sealed roof, 

a better sealed door, and air conditioning. For permanent storage metal shelves are 

preferred. 
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Figure 2. Small Storage Room in Outbuilding 

 

3) The larger storage room (~ 6 x 6.5 m) in a second outbuilding has 

other stored paper material, such as administrative documents that need to be 

separated out from the climate data and moved to alternate storage.  At first look, 

rolls of maps, and typed annual reports of daily observations, as well as some 

climate analyses (eg climatology of winds) also are found in this room (Appx 3). 

 

This building faces south (note the weathered western door and weathered 

caulking around the windows), and is set flush with the roadbed.  The drop ceiling 

shows damage (Appx 4). The room again is the center-room of the building.  

Besides a coating of dirt/dust and discolored map rolls, there still appears to be little 

damage to the documents.  However a closer look might find other damage. The 

room extends east-west about a foot beyond the doors.  INAM has planned that this 

larger room be refurbished as the permanent archive storage area (next section). 

 

 
Figure 3.  Larger storage room in a second outbuilding. 
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Figure 4.  Ceiling of Large External Storage Room 

 

In the QC rooms and hallways, as well as the three storage areas, there may be 

other important documents with climate data, metadata information, or climatologies. 

During this sorting, it is advisable to look for information on instruments, stations, 

and observational practices. 

 

5. Plan for Permanent storage and archiving: 

At this time, Director Celso is planning that the larger room in the exterior out-

building be refurbished for use as the archive storage area in the next fiscal-year 

(FY17 begins January 2017). The refurbishment has been budgeted and will be 

done by INAM maintenance staff. Funds for the refurbishment will likely not be 

available until May or June 2017. It is planned that as part of the refurbishment that: 

1. fumigation of building to kill insects that may be present  

2. non-climate materials will be separated and moved to another 

storage area (~3m x 3m) near the forecast center; 

3. climate materials will temporarily be moved to temporary storage in 

an as yet to be decided location; 

4. building interior will be cleaned; 

5. floors will be tiled;  

6. added wood shelving was budgeted*;  

7. the two large doors reduced to one small door, and replaced with 

block/mortar); 

8. the door / windows / roof sealed to avoid dust and rain; 

9. the drop ceiling replaced; 

10. Air conditioning. 
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11. Shutters/curtains should be added to the windows to reduce sun 

damage. 

While Director Celso’s hopes to use this larger storage area for all climate data 

storage, it is not clear that all data will fit in this room, especially the more 

voluminous classe-1,-2 data.  This out-building has an adjacent room that is being 

rented for use as a training school. Director Celso is investigating the possibility of 

acquiring this room.  The room is already clean, painted, air conditioned, and 

importantly would double the size of the available space for storage.  Thus, the 

future location of the entire paper storage archive is unclear. 

Metal shelving often found in permanent archives were not budgeted.  Additional 

funding will have to be sought to acquire standard metal archive shelving. There is 

a possibility that INAM maintenance staff could build metal shelving, but it would be 

advisable to obtain specifications for materials and style of shelving if this were to 

occur.  For a 6 x 6.5 meter room (approximately 19 x 21 feet), approximately 525 

boxes could be stored (12” x 15” x 10” (width, length, depth)) (Figure 5).   With the 

acquisition of the addition neighboring room, this number would double.  

Dr. Celso is in possession of regulations regarding health and safety of data 

preservation.  He also has contacted the National Archives regarding advice on 

data rescue and storage (Archive preservation trainers had been trained under a 

UNDP project in 2015).  The time required to obtain an appointment with the 

National Archives prohibited a visit during my stay, but a meeting is scheduled on 

November 10th, 2016.  
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Exterior Storage Room to be Refurbished (6.5 x 6.5 M, 21 x 19 feet). 

Figure 5.  Box and shelf estimates assuming 3 feet between 1 foot wide shelves of varying length, 5 

shelves, with the bottom shelf raised about floor level.  Each square indicates a 12” by 15” by 10” box, 

with boxes sitting widthwise on the shelf. 

Holds: 15 X 5,  2(19 X 5), 4( 13 X 5) = 75 + 190 + 260 = 525 BOXES (12 x 15 x 10”) 

a. Tasks to be accomplished for store areas 

 

1. Remove non-meteorological contents from proposed permanent 

archive. 

2. Assess available space to combine all archives. 

3. Determine location to organize, sort, box, inventory and temporarily 

and permanently store data. 

4. Add wood shelving to temporary storage to house cleaned, 

organized documents. 

5. Clean, organize, box, inventory, and move meteorological contents 

to temporary storage. 

6. Assess amount of paper data to be stored. 

7. Refurbish permanent storage. 

8. Combine all paper data and relocate to permanent archive and 

organize by station-type / station and year. 

9. Maintain paper inventory, copy to multiple computers. 
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b. Personnel 

It is planning that INAM staff be used to refurbish the storage areas 

(maintenance), to clean, organize, box and create an electronic inventory of the 

paper archives.  There appear to be sufficient staff for this process.  

c. Supplies for Archiving Paper 

 

1. Face Masks (prevent ingest of dust/dirt); 6 USD for a package of 

50. 

2. Gloves for protecting hands from paper cuts and infection when 

sorting.   

A. Industrial powder-free Nitrile Gloves (12 USD/ 100 pairs; 

amazon.com) 

B. See: 

https://www.nps.gov/museum/publications/conserveogram/01-

12.pdf 

3. Shelves - Locally made  

4. 800 boxes   

A. buffered  

B. 10 x 15 x 12 inches 

C. Vary in price from 4 to 14 USD / b-flute more expense to buy but 

less expensive to ship than c-flue)  

5. Possibly a hand held vacuum (better than broom/dust pan) to keep 

shelves and area clean 

6. Brown paper, string, markers to re-inventory  

7. Table and light for sorting 

 

d. Timeline – Paper Archive and Inventory 

 

1-3 months  

a. Add wood shelves to interior storage area. 

b. Sort, package, inventory data located in interior storage area.  

c. If necessary find additional clean temporary storage area. 

d. Sort, package, inventory data located in hallways, Climate QC 

room, Classe 1,2 QC room, elsewhere. 

e. Sort, package, and inventory chart data for Maputo Province. 

f. Estimate space required to be permanently stored paper data, 

including the small exterior.  
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4-6 months  

g. Clean, sort, package, inventory data from small exterior storage 

area 

 

7-10 months  

 

h. Fumigate, remove non-meteorological data from exterior large store 

area 

i. Remove meteorological data from exterior large storage area, 

clean, sort, package, and inventory paper data. 

 

 

6. Imaging 

a. Plan for Imaging 

 

A room for imaging and digitizing has yet to be identified, but as this will be a 

small and temporary location, it is likely to be a simpler matter than establishing a 

location for permanent storage.   

 

As most of the textual data are loose paper, it is strongly suggested that the 

images be created by photography rather than by copier.  A digital SLR camera is a 

good choice for camera, along with requirement as suggested in Appx. 5.  A primary 

and backup camera is desirable. Additionally a wide-based copy stand capable of 

holding the large hourly data sheets, and including 2-4 lights will be necessary. 

 

The imaging process should begin with developing and documenting the process 

for  

1. photographing images,  

2. verifying the quality of images,  

3. naming and storing the images, and  

4. inventorying the images.  

 

As no data have been imaged, a suggested priority list would be: 

1. Older pre-1951 data 

2. Missing periods where paper copies in storage might be used to fill 

missing keyed daily data 

3. Annual summaries of daily data to fill in gaps of daily data 

4. Any metadata found (pages with network, station, instrumentation 

information) 
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5. Hourly climate data for select stations based on needs of INAM 

6. Pollution data 

7. Maps 

8. Charts  

 

b. Personnel 

 

For imaging (as well as digitizing), it is preferred by INAM that local students or 

other interested parties be hired, but managed by INAM staff.  This is because the 

current staff is occupied with quality control, and it is only acceptable for local 

climatologist staff be used for additional short-term processes such as creating the 

archive, but would be difficult to justify such prolonged activities such as imaging and 

digitizing as part of ones duties.   

 

However, this situation will change with the acquisition of CLIDATA and the 

ability of the weather observers at stations to key data remotely directly into the 

CDMS and to perform the initial quality control.  This could reduce the workload of 

both of the staff members quality controlling the forms, and those digitizing the forms 

as they are sent to INAM.  Time from some of these staff could be freed to perform 

imaging and digitizing tasks. 

 

As imaging can be done more rapidly than digitizing, it is suggested that two 

persons be involved in imaging. 

 

c. Supplies (see appx 5) 

 

a. 2 Cameras and accessories (2@800 USD)  1600 USD 

b. 1 Copy stand (500x500mm) Kaiser RS 2 (16x20) 500 USD 

c. 1 Copy lights (RSP studio RS-C150)        75 USD 

d. 1 PC 

e. 1 2-terabyte External hard drive (disk) 

f. 1 Table 

 

d. Timeline 

 

0-6 months  

i. Determine location of Imaging Process 

ii. Develop Paper Archive Inventory 
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iii. Develop and document the process for photographing, verifying 

the quality of images, naming and storing the images, and 

inventorying the images. 

iv. Train imagers 

 

6-12 months 

v. Prioritize data to be images and begin imaging 

 

 

7. Digitization 

A considerable amount of daily data has been digitized (max, min, average, 3-

times daily, all available parameters). Beginning in 1989, new daily data have been 

keyed into the CLICOM CDMS as they arrive at INAM.  Over a 2 to 3 year period in 

the mid 2000s, daily data from 1951-1988 were keyed by staff.  As part of two 6-

month digitization projects (CC_DARE project; 2009-2010) about 60 percent of the 

pre-1951 daily data were keyed by 8 hired keyers onto memory sticks and 

transferred into the CDMS, working 8-hour days and managed by INAM.  1187 

station years of 1914 station years of pre-1951 daily data were keyed.  

The CDMS produces inventories only on validated data. It is believed that data 

were validated through 2014, but currently only data through 2005 appear in recent 

inventories, and not from all stations. Thus, there is some uncertainty in what is 

keyed and what is validated.  The magnitude of this issue is unclear. The inventory 

of incomplete version of the validated data, however, may also help determine gaps 

in the paper inventory.   

a. Plan for Digitization 

No hourly data from the 30 Class-1/-2 stations have been keyed.  The effort to 

key hourly data would be substantial.  A suggested approach to digitization would be 

to 

1. Determined what daily data have been keyed and validated; 

2. Determined what daily data are available in the paper archives to fill in 

gaps. 

3. Key to fill in gaps in the daily data 

4. Key hourly data based on the priorities of INAM, such as: 

A. Data from the longest and most complete stations. 

B. Data from particular extreme weather events as identified from 

the daily data. 
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C. Data from an extremely wet, extremely dry, extremely hot, and 

extremely cold year. 

D. Data that might provide information to: 

a. investigating air pollution events,  

b. examine the potential for wind or solar energy,  

c. determine characteristics of precipitation distribution 

during flooding and drought situations;  

d. evaluate airport locations (wind data), etc. 

Some hourly data (SYNOP data) are available from international databases that 

could be used as an initial hourly data set (after validating the data) or as a 

comparison data set for newly keyed data.  SYNOP data available from the 

International Pressure Database through August 2016 were provided to Dr. Celso, 

plus sub-daily data keyed by Antonia Valente’s group at the University of Lisbon.   

Note: it would take a great effort to add this to the current CDMS but could be 

more easily added to CLIDATA.   

b. Personnel 

 

Again with the acquisition of CLIDATA, weather observers at stations can key 

data remotely directly into the CDMS and preform an initial quality control of the 

data.  This would reduce the workload of both of staff members quality controlling 

and digitizing the forms as they are sent to INAM.  Thus some of these staff could be 

used to both image and digitize data. 

 

INAM has experience in hiring and supervising personnel for digitation of data.   

As imaging can be done more rapidly than digitizing, it is suggested that at least four 

persons be involved in digitizing.  More staff will be required to digitize than to 

image. 

 

c. Supplies  

 

4 Additional PCs for keying hourly data 

 

d. Timeline 

    After acquisition of new CDMS 

  



18 
 

 

8. CDMS 

 The daily digital data are stored in a CLICOM CDMS. Their CLICOM software 

dates from 1989 and updated in 1994.  CLICOM, both hardware (Figure 6) and 

software is in grave need of replacement.  The 25-year old architecture limits its 

functionality for inputting data (not possible to key data from remote station 

locations, and difficult to ingest of excel files), for quality assurance (years behind in 

quality assurance) and for data retrieval (one station at a time).  This older DOS 

based software also does not function well with the newer Windows operating 

systems found on most Personnel Computers. 

 

Figure 6. CLICOM at INAM 

CLICOM 

 

Ingest of data from the web that is available with CLIDATA is highly desirable, as 

exchange of data via mail is slow and unreliable.  Further, it would allow observers 

at the individual stations to digitize hourly data, in addition to the daily and monthly 

data in near real-time, and to do the initial quality control of the data, allowing those 
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who currently digitize daily data and QC the paper forms to concentrate on imaging 

of paper forms, the validation of older daily data, keying in of older data, in keying of 

older hourly data. 

Currently paper forms are mailed to INAM (and the mail is unreliable) and 

laboriously quality controlled by hand comparing values found on the various sheets.  

This means many months of delay until the data are in the database.  Further, 

monthly data are keyed into various Excel worksheets found on different computers.  

The new CDMS (CLIDATA) would allow these data to be added into the CDMS.  

Additionally, metadata, site picture could also be added to a new CDMS. Further all 

analyses is done on data exported (one station at a time from CLICOM).  A new 

CDMS would have greater functionality in terms of quality control and data analysis, 

and mapping.   

CLICOM has provided adequate storage, but is becoming more unreliable, as 

evidenced by difficulty in obtaining full inventories of keyed and validated data, and 

issues with the validation process.  This in part may be due to various changes in 

new Windows operating systems reducing the capability of working with DOS 

architecture.  

a. Plan for new CDMS 

 

1. Develop inventory of paper data housed at INAM and store in boxes on 

wood or metal shelves 

2. As soon as possible, acquire new CDMS – CLIDATA preferred 

(http://www.clidata.cz/en/introduction/ 

3. Train at least 2 administrators on CLIDATA 

4. Train analysists to use CLIDATA  

5. Train observers to input hourly, daily, monthly data into CLIDATA;  

6. Import all daily data from CLICOM to CLIDATA;  

7. Import monthly data to CLIDATA 

8. Develop an electronic inventory of both keyed and validated data from 

CLIDATA:  Including: MZ-ID, WMO-ID, Station Name(s), Year, Month, 

Day, Variable_Elements 

 

b. Personnel: 

At this point in time there is only one person (Elias Vasco) able to trouble-shoot 

issues with CLICOM, as other programmers have left for more lucrative positions.  

This has been problematic in that problems with the system have made it difficult to 

validate the data in a timely manner. It is imperative that multiple persons be trained 

on technical issues related to the performance and management of the new CDMS. 

http://www.clidata.cz/en/introduction/
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c. Supplies:  

 

In January of 2016 INAM received a cost estimate for CLIDATA, 100,000 euros.  

This appears to include the SW (software only) 

1 Licenses 

1.1 CLIDATA     1  € 17 800  € 17 800  

1.2 Clidata spatial analyst option   1 € 7 500  € 7 500 Optional 

 

2 Services  

2.1 Clidata instillation, set up (1 week) 1  € 16 070  € 16 070  

2.2 Clidata basic training  

for administrators on site (2 weeks)1  € 32 140  € 32 140  

2.3 Clidata advanced training on site  

- GIS (one week)  1  € 16 070  € 16 070 Optional 

 

3 Other SW  

3.1 Oracle *  

Oracle database server 12,  

standard edition    10  € 380   € 3 800  

WebLogic Server Standard Edition  20  € 230   € 4 600  

Support 1th year    1  € 1 848  € 1 848 

 

Sumary:  

Licenses and services from ATACO     € 89 580  

Other Software        € 10 248  

Total price of the project**       € 99 828 

All Prices are in EURO, VAT excluded. The prices were calculated on 11th January 

2016 and it is expected that they are valid up to 31st March 2016. 

* Price for ORACLE licenses is estimated only, the exact price for the ORACLE SW can 

be calculated after the HW specification  

** Cost of bank guaranty is not included 

  Hardware Required: 

1 PC 

1 external 2-tera byte hard drive (disk) 
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d. Priorities and Timeline:  

High Priority, as soon as possible.  
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Appx 2: Interior Storage Area
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Appx 3. Small Exterior Storage Room 

\
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Appx 4. Large Exterior Storage Room 
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Appx 5. Camera Features 

 

Equipment needed to set up a photographic imaging workstation is summarized in Table 

A1. First, it is necessary to provide a table with a computer and the camera setup (including a 

tripod or camera stand which allows the camera to be held stationary so that multiple pictures 

can be snapped in a rapid manner). An adequate number of grounded electrical sockets is 

crucial. Although natural lighting or sunlight are ideal for imaging, taking care that the light is 

diffused and shadows are avoided, a room with natural lighting is not always available. Thus, a 

camera setup (copy stand) often includes 2 or 4 lights (Figure A1).  A tripod or camera stand 

placed in conjunction with the lights allows the camera to be held stationary so that multiple 

pictures can be taken in a rapid manner. It is important to test the lighting frequently since some 

paper media is glossy paper which reflects light back into the camera lens, obliterating some of 

the imaged data. A remote control feature allows a picture to be taken without the 

photographer to be positioned alongside the camera and it also reduces the chance of 

jarring the camera body.  A computer to hold the digital images is also crucial. 

 

Table A1. Basic camera 
infrastructure requirements 

   Table 

   Electrical sockets 

   Camera stand/tripod 

   Lights 

   Camera and accessories 

   Computer 

 

 

 
 

   

Figure A1. Single Page Camera Stand  
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 Cameras generally drain batteries in a relatively short time.  An AC adapter 

allows an unlimited number of pictures to be taken and saves considerable time and 

expense in purchasing and replacing batteries.  If an AC adapter cannot be used with 

the available camera, then spare rechargeable batteries and a battery charger are 

recommended.  Importantly, if an AC adapter is not available and batteries must be 

used, the camera design should allow the batteries to be replaced without removing the 

camera from the camera stand. Most digital cameras have plastic threads to hold the 

camera onto the camera stand. These threads wear out after a few dozen camera 

removals for battery replacement.       

Software and a USB or HDMI cable, or access to wireless communication (WIFI) is 

needed to automatically transmit the image from the camera to the PC.  If such software allows 

the mouse to engage the camera shutter, a remote control cable may not be necessary.  If a 

USB-port or WIFI is not available, use the largest memory card obtainable.  Often digital 

cameras include software to: 1) generate file names for each image, and 2) transmit 

photographs directly to a computer.  Such software saves the photographer and the archivist a 

considerable amount of time.  If not available on the camera, the software: “FileRenamer” (29 

USD for annual license) can be used. 

 

Depending on the camera available, a zoom lens and the ability to change camera 

settings is useful.  A2 provides a summary of those highly desirable camera accessories that 

allow for an efficient process.  

 

Table A2. Camera Accessories to Facilitate an efficient process 

1. A copy stand that holds a camera and 2 to 4 lights  

2. An AC adapter to power the camera 

3. A remote control for taking pictures or camera software like #4 
below 

4. Camera software to take and transfer photographs directly to a 
computer with a USB-cable or HDMI cable  

5. or alternately the largest memory card available 

6. Ability and software to rename the image files 

7. A zoom lens if readily available and macro lens for close ups 

8. Ability to change camera settings (via camera or computer) 

9. Glare free glass to gently flatten bound records 
 

Consider the size of the image, particularly when using a memory card.  Depending on 

the quality of the image, it is likely that the largest possible image is not required, and that a 

medium-sized image may be satisfactory. It has been found that even a 4 megapixel camera is 

sufficient to produce JPEG files with enough resolution to result in readable alpha-numeric 

parameter values. Currently even the mobile phone cameras are about 12 megapixels. It must 

be remembered that excess fine resolution, while not needed for alpha-numeric data recovery, 

may be needed for use with automatic computer digitizing programs. Typically photographs are 
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taken in color not black and white. Color allows corrections and other notations found in original 

notebooks to be more easily read.. 

  

Other common camera features to consider are the ability to cancel the flash, a macro 

for close-up mode, the ability to adjust the film speed sensitivity, and the ability to adjust the 

white balance.  

 

Table A3. Common Camera Features to Ensure Picture Quality 

1. Ability to select size of image 

2. Ability to cancel flash 

3. A macro close-up mode 

4. Ability to adjust the film speed sensitivity (ISO) 

5. Ability to adjust the white balance 

 


