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Executive Summary

Belize's HydrometDB is a Climatic Database Management System (CDMS) that allows
easy integration of multiple sources of automatic and manual stations, data quality
control procedures, and provides powerful visualisation and report tools.

The system with the requirements of the Scope of Reference (SoR) in terms of
platforms, the use of open-source software and standards, can be easily extended by
users through the development of plug-ins since it has Application Program Interface
(API) that allows access to the data for 3 rd party or further developments.

The system provide an easy way to capture dataq, it provides a powerful generator of
capture and visualization forms that gives the user unlimited possibilities fo capture
data and provides an easy to use tool to set the order of the capture based on the
source paper forms. The mapping features of HydrometDB not only let the user locate
the stations but can also show and map different elements from the database on
comprehensive maps with a few clicks. There is also a charting and reporting tool to
present and extract data from the system for easy analysis.
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Project Background

Project Information: Natfional Meteorological Service of Belize, Climate Data
Management System.

Over the past 20 years the National Meteorological Service of Belize has been using the
World Climate Data and Monitoring Program (WCDMP) Climate Computing data
management software, CLICOM as its main tool for storing and analyzing climate data.

Since the implementation of this software there have been great improvements in
database technologies such as relational databases, query languages and web
applications, links with Geographical Information Systems (GIS) and more efficient data
capture methods through the increased use of automatic weather station and internet
services.

With these and other advancements in fechnology the National Meteorological Service
of Belize desires to upgrade its current database software with a web based
application, whose role will be to interact with an open source database, to input and
output data with the help of an open source web server so that the National
Meteorological Service can more effectively collect, analyze and output data to its staff
and clients.

The reasons for the NMS choosing web application software are many. This type of
software is advantageous because of the ubiquity of web browsers, and the
convenience of using a web browser as a end user client. They have the ability to be
updated and maintained without distributing and installing software on multiple client
computers and supports cross-platform compatibility. There are also a number of open
source solutions for DBMS and vast resources of online support when troubleshooting
becomes necessary or when the need arises to improve/expand the system.

The need to improve the current database management system in Belize was further
magnified in October of 2011 when the export functionality of CLICOM ceased
operating and online support for the software was virtually non existent.

This document seeks to outline the development of HydrometDB exposing the
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implementation of this new system in The National Meteorological Service of Belize.

Methodology

Based on the Scope of Reference, and the requirements exposed, we proposed an
Incremental methodology, where the project execution is approached via incremental
functional prototypes (versions of functional software pieces based on requirements),
after an Initial Requirements Meeting to define the baseline.

Based on this development methodology we presented during the development
process incremental prototypes of the features and tasks been developed and
milestones being achieved.

Modules Developed

The Scope of reference (SoR) exposed the need for a new CDMS and explain the
observations network layout, the different source of data, and the different frequency
of data capture. | shows examples of data records for Daily, and Hourly data entered
manually. And Hourly and less that hour data from AWS (Automatic Weather Stations),

The SoR also propose a checklist of features the system should have about specific
topics regarding data interfaces, technology stack, security, disaster recovery, data
types and data management.

Based on this requirements we proposed a systems that comply with that criteria in
terms of management of data and in terms of technology architecture. Also identified 5
main modules for the system, that we are presenting as part of the modules developed.

Technology Architecture

Open Source Platform
LAPP technology stack
Linux with Apache as Application server
PostgreSQL as database management system
PHP as server side scripting.
Client-side (web browser) scripting will be Javascript, HTML, CSS.
All end user access to data will be via a web browser.
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e The system is opfimized to be used with Firefox and Chrome web browsers.

Station Metadata Management Module

This module provides all the functionality required to effectively manage the station
network metadata following the best practices recommended by WMO.

Besides the usual metadata such as identification codes and geographical location
and characteristics, data acquisition and transmission, provides features to enable the
management of all information about the station and its instfruments and elements
history.

The Station Metadata Management Module also cover the storage of reports,
documents, technical documentation, users manuals, maps and other digital media
that can be related to the station like a station’s File System.

Settings

Wiew detalls 3]

The Station Metadata Management Module is accessible from the Settings Screen, it
shows the number of stations in the System and give you access to the management
of stafions to add a new station, set variables or elements to an station, define ranges
of climatic values accepted by the stations, instrumentation associated to the station
and media files, like map, charts, photos, or other documents relevant to each station,
having an Electronic File System for the station.
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Stations

The table bellow lists all stations currently available in the systemn, active or not.

If you need to create a new station, click here:

@ Help v
Results Table

Show 10 + | entries Search:

" ABBREVIATED UPDATED
CODE NAME NAME TYPE PROFILE LONGITUDE LATITUDE ELEVATION AT ACTIONS
BBOO101  Aguacate Toledo AGUACATE Manual -B5.0500 16.3400 40 2015-04-16 | |
02:26:50 n
BB00201 San Pedro Ambergris AMBERGRI Manual -B7.5800 17.5500 0 2015-03-10 | |
Caye 01:57:00 n

BEDOD30 Voice of America AMERICA1 Manual -B2.4000 16.0500 0 2015-01-21 | |

17:01:20 n

After accessing the module, the system shows the list of stations, where user can
search, list, select or delete an station.

S\ Belmopan

Show station details

IMetadata Elements
Name

Belmopan

Code
8801001

WMo ID
Optional: WMO identifiar
Type
Manual v

Profile

Optional: select one option

Abbreviated Name
BELMOPAN

Start of operation date
m | 1973-07-01 ®

End of operation date

m Optional: End of operation date. ®

Stations Metadata Sample
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Longitude
+
I -BB.7848
= Latitude
17.2518
Elevation
a0
3 gqm Country
B an Belize v
* Administrative Region
Santa Eiva Cayo -
Municipality
o s a0 + . Belize City v
Basin
Opticnal: select one option v
Leafiat | © OpenStreatMep contributors
Stations Metadataq, related to location.
Settings / Stations / Show Details
[ ] ‘ p
Show station details
Metadata Elements
Show 10 4 entries Search:
symeBoL * MAME TYPE INTERVAL BEGIN DATE EMD DATE MIM RANGE MAX RANGE
EVAPPAN Evaporaticn NUMERIC 1d 1979-11-01 2014-12-29 0.0000 35,1000
EVARPNI Evapaoration MUMERIC id 1975-09-01 1880-03-31 0.0000 0.5600
GRASSMIN Grass Minimum Temperaturs NUMERIC 1d -10.0000 50,0000
MMTRAN Temperature, Evaporation Pan [MIN] NUMERIC id 1979-11-04 1993-06-30 11.1100 30,0000
NXTPAN Temperature, Evaporation Pan [MaX] NUMERIC id 1879-11-01 1993-06-30 19.4400 37.2200
FREC10M Pracipitation 10 minutas NUMERIC 1d 19095-01-01 2001-12-31 0.0000 23.8000
PREC12H Precipitation 12 hours NUMERIC id 1905-04-01 2001-12-31 0.0000 91.9000
PREC15M Pracipitation 15 minutas NUMERIC 1d 19095-01-01 2001-12-31 0.0000 27.9000
PRECZH Precipitation 2 hours NUMERIC id 1995-01-04 2001-12-31 0.0:000 91.0000
FREC30M Precipitation 30 minutes NUMERIC id 1995-01-01 2001-12-31 0.0000 47.9000
Showing 1 to 10 of 26 entries Previous 1 2 3 Next

From the Station’s metadata, users can manage and associate related elements,
climatic variables, frequency of capture, range of dates, and range of values to do
proper quality control upon data entry.
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Data Assimilation Module

The data assimilation module processes different sources of data from different
collecting equipments and transmission technologies, this data is then transferred into
the database to be queried and sent to reports.

The system provides a section for all parametrization of values fo be able to ingest the
data from different sources

Admin Metadata  Parameters Codes  NOAA

MOA Transmission Types
MOAA Transmission Rates

MOMA DCPs

Assigned DCPs

Admin | Metadata Parameters Codes  NOAA

NOAA DCPs Mew NOAA DCP
orev | next | 1 n 20 « |items per page
DCP Address Prime Channel Prime Channel Type Second Channel Second Channel Transmission Type Transmission Rate First Transmission Time Transmission Window

SO2083CA 17 Self-timed Ll Random 300 00:24:20 00:10:00
5020734E nr Self-timed 31 Random 300 002400 oo
50206038 nr Self-timed 31 Random 300 002400 ooacon
50205542 143 Self-timed 3 Random 300 00:32:00 0000
50204604 143 Self-timed = Random 300 DO3LE0 ooacon
50203044 143 Self-timed = Random 300 00:31:40 00:10:00
50202332 143 Self-timed 13 Randarm 300 00:3130 00:10:00
50201688 nr Self-timed ] Unused 300 001100 00:10:00
5020050E 143 Self-timed o Unused 300 004950 ooacon
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NOAA DCP’s
Admin |[E] Q BacktoSite  Logout
Assigned DCPs New Assigned DCP
prev | mext || 1 f1 20 » |itemns per page
DCP Address Station
ROOBICA Bengue BWS
006038 Kendal Bridge

Assignment of DCP’s to Stations in order to download data from Satellite AWS's

Hourly Data Capture

Station 9920701 - Benque BWS | » | Date | 2015-02-16
TIME  PRESSUR NETSOLA RELHUMS RELHUMR RELHUMMN RELHUM WNDSPD, WNDSPDI WNDSPDI WNDSPD TEMPDES TEMPDEN TEMPDEN TEMP

00:00 1006.8 1210 100.0 100.0 100.0 100.0 0.2 0.0 16 0.0 15.4 15.2 15.7
01:00 1006.1 1211 100.0 100.0 100.0 100.0 0.0 0.0 0.0 0.0 149 146 15.2
02:00 1005.4 1213 100.0 100.0 100.0 100.0 0.0 0.0 0.0 0.0 143 138 146
03:00 1005.1 1215 100.0 100.0 100.0 100.0 0.0 0.0 0.0 0.0 13.8 135 14.0
04:00 1004.8 1216 100.0 100.0 100.0 100.0 0.0 0.0 0.0 0.0 13.3 131 1348
05:00 1004.7 1217 100.0 100.0 100.0 100.0 0.0 0.0 0.0 0.0 13.0 128 13.2
06:00 1005.1 1215 100.0 100.0 100.0 100.0 0.3 0.0 25 1.4 147 13.0 143
0700 1005.5 1214 100.0 100.0 100.0 100.0 0.6 0.0 20 0.0 143 142 1448
0B:00 1006.1 1207 7.0 93.0 100.0 45.0 15 0.0 57 1.1 16.2 146 17.4
09:00 1006.4 1197 B6.0 78.0 95.0 Tro 0.7 0.0 25 0.0 18.5 17.4 225
10:00 1006.2 1183 72.0 68.0 78.0 72.0 24 0.0 5.1 a1 245 226 25.6
11:00 1005.7 1178 68.0 62.0 74.0 73.0 34 0.0 8.0 1.8 26.2 24.7 27.4
12:00 1004.6 1175 63.0 58.0 2.0 60.0 a1 0.0 T 43 27.4 26.4 28.7
13:00 1003.3 1173 57.0 53.0 62.0 57.0 42 11 8.1 4.0 28.4 276 29.2
14:00

NESA Station. Transmission done via Satellite ingested to the system.

Data Entry Module

This module process Data entry (manual and batch mode) to be able to add, select,
update or delete daily and hourly climatic data.
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For the Data Entry the initial approach and design based on current data entry form as
WMO Guidelines where modified and enhanced. A custom form generator was build
that enable the user to define its own capture forms in terms of layout, stations that will
be used in the form, elements to be captured, frequency and range of dates and
custom order of fields and stations.

This new approach enables the user to have unlimited combinations of capture forms,
so the system can adapt to new forms, or emulate current paper forms.

This module integrates the quality control validation in real time when capturing datq, it
enforces validation of data based on range, step, and persistence validation

To create and configure the data captures forms the system provides a module name
Forms, that is accessible by administrator of the system in the Settings.

Settings

View details 4]

Once entfering the module, it enables the user to define the forms, if any forms are
already created it presents the current forms enabled in the system.
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Sattings / Capture Forms

Capture Forms

Capture forms are used to provide key entry capabilities to the system.

The table bellow lists all capture forms currently available in the system, being in use or not.

If you need a new capture form, click here: [« 2 EE eS0T 500

© Help v

Here's what you can do in the results table:

« Change the number of results presented on a single each page using the 'Show” box;

= Type anything in the 'Search” box to filter the results. This string will be used to filter the rows whose columns match it partially on completelly;
+ Click over the action buttons to either VIEW C} detalled information, EDIT & or DELETE T the row item;

= LUse the pagination helper in the table footer to go over the results.

Results Table
TITLE DATA INTERVAL  FORM LAYOUT STARTDATE ENDDATE LAST MODIFICATION  ACTIONS
Agro Stations 1d Dateftime x Element  1080-01-04 2015-03-18 21:12:40 n ﬂ
Teste 1d Datestime x Station 2015-03-25 19:55:07 n ﬂ
Testa2 1d Dateftime x Element 2015-03-39 22:38:30 n ﬂ
Towerhill & Augustine, PRECIP & RHMAX 1d Station x Element 2015-04-07 01:58:23 n ﬂ
List of capture forms

Title
Agro Stations

Data Interval
One day 5

Data Grid Layout (rows x columns)

Date/time x Elemeant v

Date/Time Format

Optional: type a date/time formatting string. For dally data the default is 'DD' and for timestamp data it is 'hih:mm ®

Validity start date (Optional)

m | 1960-01-01 @

Validity end date (Optional)

i | Optional: end date for which this capture form s valid. @
Elements Stations
Select element = Select station =
1. TEMPMIN @ 1. RICBRAVD ®
2 TEMPMAX @ 2 AGUACATE @
KX TEMP @ KX BELMOPAN @

4, BARCREEK
Add Al Remove All

Add Al Remove All

The Data forms module defines the way the user can capture, edit, update or delete
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data. It can also let the user view data from certain stations selection the elements, and
the stations.

Agro Stations

Valid from: 1960-01-01 to: ---

Select Station

8801001-Belmopan

Select Date

2010-03

Loaded data for station '‘Belmopan’ at 05:54:16 pm

DATE TEMPMIN TEMPMAX TEMP

") 14.2 30.4
02 20.0 28.7
03 18.0 24.4
04 16.5 27.5
05 19.1 27.6
06 15.6 28.5

Sample layout capture by month, daily data.
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Data Capture Form Daily Capture by Day
[ =] .
= Dal IXlEapture by Day

Select Date

2010-03-04

STATION PRECIP TEMP TEMPWB TEMPMAX TEMPMIN WNDMILE EVAPPAN TSOIL1F TSOIL4AF REMARKS OBSERVER

LIBERTAD 0.0 -98899.0 -99999.0
TOWERHIL 0.0 27.5 13.5 4.70
BZEZOO01 0.0 27.5 16.4
BELMOPAN 0.0 27.5 16.5 90.00 3.90 |
BARCREEK 0.0 -99999.00
CENTFARM 0.0 28.0 15.9 44.00 3.10

Sample layout of same data from above viewed by day (March 3, 2010)

The Capture module also validates and does quaility control check directly on data

input for verification purposes, advicing the user about possible error on capture,
minimizing data capture errors.

Even the inconsistency is detected the systems can accept the error flagging the
inconsistent data for post-verification purposes.

Date: 2010-03-04, Station: Belmopan, Element: Precipitation- Enter a value between 0.0 and 334.0

STATION PRECIP TEMP TEMPWB TEMPMAX TEMPMIN WHNDMILE EVAPPAN
LIBERTAD 0.0 -99099.0| -99999.0
TOWERHIL 0.0 27.5 13.5 4.70
BZEZO0O01 0.0 27.5 16.4
BELMOPAN 0.0 27.5 16.5 80.00 3.90
[ool

Sample: System informs user about the acceptable value for the station.
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Date: 2010-03-04, Station: Melinda Forest Station, Element: Air Temperature - Dry Bulb [MAX]- Enter a value between 18.9 and 38.5

Errors:

+ Range: value 17.0 is below 18.9

STATION
LIBERTAD
TOWERHIL
BZEZOO01
BELMOPAN
BARCREEK
CENTFARM
CHACREEK
BALDYBCN
HERSHEY1
POMONAO1
MIDDLESE
MELINDA1

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.9

<

PRECIP TEMP TEMPWB TEMPMAX TEMPMIN WNDMILE EVAPPAN TSOIL1F TSOIL4F REM{

-89899.0
27.5
27.5
27.5

28.0
27.7
19.0
26.5
27.5

-989899.0
13.5
16.4
16.5

15.9

16.7

18.8

17.0

16.4

4.70

90.00 3.90
-99899.00

44.00 3.10
12.00

3.00 3.50

Sample: The system detects and value out of range and inform the user about the error.

Date: 2010-03-04, Station: Gentral Farm, Element: Air Temperature - Dry Bulb [MIN]- Enter a value between 7.8 and 27.1

STATION
LIBERTAD
TOWERHIL
BZEZOO01
BELMOPAN
BARCREEK
CENTFARM

inform the user accordingly

PRECIP TEMP TEMPWB

0.0
0.0
0.0
0.0
0.0
0.0

27.5
27.5
27.5

TEMPMAX TEMPMIN WNDMILE EVAPPAN TSOIL1F TS(
-99899.0

-999899.0
13.5 4.70
16.4
16.5 90.00 3.80

-99389.00

n

Sample: The data entry module can detect inconsistencies between variables and

This module calculate automatically based in data insertion the different aggregated
and derived variables applicable for daily, monthly, yearly and decadal data calculation.

The Capture Forms follows a responsive design approach to adapt the content and
data entry optimized for mobile web to encourage the use of mobile technology to
capture data from an smartphone for the daily reports. The Form management allow
creation of single station and basic elements to allow basic data capture.
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PEPIEQCE:) 0T v.da616 PEOEQO&sF D v.d & 615
192.241.189.203/hydrometdb/} A
. Metadata Elements
Name
@ 9 1 Aguacate Toledo
WEATHER ELEMENTS
Code
View details o 8800101
WMO ID
Optional: WMO identifier
Type
Manual v
TODO ]
Profile
Optional: select one option v
8 Abbreviated Name
CAPTURE AGUACATE

FORMS

Start of operation date
View details ©
@  1948-01-01 0]

Quality Control Module

All data ingested by the system, either manually or automatically, is validated by the
system and assigned quality control flags.

Data validation and quality control procedures are fully parameterized (from the
elements associated to the station). The parameters and validation tests are be defined
per element as exposed in the station and data capture module.

TEMPMIN Air Temperature - Dry Bulb [MIN] NUMERIC 1d | 1961-01-01 2014-06-30 10.5600 29.1000

Data Inventory Module

This module allow users to analyze data availability on a station and variable basis.

It is composed of special reports and charts that allow data users to quickly check and
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assess data availability conditions per station or variable by month and year.

E & & W B @

Stations ~ Data Capture Forms~ Inventory Charts ~ Reports Settings

Data Inventory / Daily Elements \

Show 10 + entries Saarcn:l

Station Code 4 Station Name First Year Last Year # of Records
8800101 Aguacate Toledo 1948-01-01 1985-12-31 12266
8800201 San Pedro Ambergris Caye 1971-01-01 1999-08-30 27860
8800301 Voice of America 19885-04-01 1990-07-31 1918
8800401 Agustine Cayo 19860-01-01 1996-04-30 63480
8800501 Baldy Beacon 2005-03-01 2011-08-31 5933
86800601 Banana Bank West 1992-10-01 1993-08-31 153
8800701 Barton Creek 1892-12-01 2014-12-31 34354
8800901 Beaver Dam (Mile 41) Cayo 1968-05-01 1982-09-30 4565
8801001 Belmopan 1974-01-01 2014-12-31 114710
8801101 Benqgue Police 1866-01-01 1971-12-31 1795

Showing 1 to 10 of 69 entries Previous il 2 3 4 5 6 7 Next

After accessing the Inventory module, by default shows the amount of data available
per station, first and last date of data.

Data Inventory / Daily Elements / 8800301 - Voice of America

Show 10 + entries Search:
YEAR “  PRECIP
1985 4%
1986 91%
1987 100%
1988 100%
1989 100%
1990 58%
Showing 1 to 6 of 6 entries Previous 1 Next

The system allows to drill down inside the inventory to determine in more detail the
completeness of the data.
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Data Inventory / Daily Elements / 8800301 - Voice of America / 1985

Show 10 + entries Search:
MONTH “ PRECIP
4 100%
5 100%
6 100%
7 93%
8 100%
9 100%
10 100%
11 100%
12 100%
Showing 1 to 9 of 9 entries Previous 1 Next

Up to the level to determine exactly where data is missing in this case 1985 for this
station for precipitation is missing on July, and from January to March. That is why the
completeness is 74%.

Reporting Module

The reporting module have the options to generate tabular report-style data, some
reports includes, Variable per station, daily, monthly and yearly, most reports are
based on a range of date and a station, and have CSV (Excel Compatible), HTML and
PDF outputs.
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Reports / Yearly Report

Station 8801501 - Big Falls South T... |+ Element PRECIP - Precip, daily + Year| 2007 (365) |+ m

Summary for year 2007
Big Falls South Toledo - Precip, daily
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 8.9 0.0 0.0 2.3 0.0 0.0 36.5 45 8.9 7.1 0.0 256
2 2.0 0.0 0.0 0.2 0.0 0.0 1.4 4.8 61.3 0.0 0.0 0.3
3 0.0 0.0 0.0 0.0 0.0 0.0 4.2 0.4 18 0.0 0.0 9.8
4 0.0 4.0 0.0 22 0.0 48.3 0.3 85.3 3.3 0.0 0.5 0.0
5 0.0 0.0 0.0 2.3 0.0 156.9 1.0 12.2 39.3 0.0 0.0 0.0
6 0.3 0.0 0.0 0.0 0.0 2.4 1.6 0.0 6.0 0.0 0.0 0.0
7 0.0 15 0.7 0.0 0.0 0.0 4.6 29 12,5 2.9 0.0 26
8 4.8 0.0 0.0 0.5 0.0 0.0 0.2 0.0 0.0 0.3 0.0 11.9
] 3. 6.3 0.9 0.0 0.0 2.9 0.7 4.0 0.0 0.0 0.0 11.0
10 2.7 1.2 44.4 0.0 0.0 0.0 16.8 5.9 0.0 1.8 0.0 32.1
11 1.4 4.1 0.0 0.0 0.0 06 0.0 2.0 27.8 221 6.8 6.4

Charts and Mapping Module

This module present charts based on data in different ranges, timeframes and
variables, charting data compare visually different year of a same station per variable
or different stations of a same variable for an specific year among other data analysis
charts like monthly and yearly. Also be able to generate time series.
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Stations - Data Capture - Imventory Charts ~ Repaorts Admin hydromet Logout:

Charts / Daily Chart

scatlnn| BBO10M1 - Belmopan . |Elsmn‘l TMPMIN - Temp, daily min + Year Z010(365) %

ph Q

8858301 - Philllp Goldson Int'l Alrport

8801001 - Belmaopan

30

- % [
o = o

TMPMIM - Temp, daily min

=

lan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv
Date

2010

Hightharts.com

Example: Full fext search by ID or name in Charts, reports and Data capture, let user
search by ID or name in same control. Yearly chart of TempMin.
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Charts / Monthly Chart
Station 8802601 - Central Farm + Element TMPMIN - Temp, daily min v Start Date: 2000-01-01 End Date: 2014-12-31

8802601 - Central Farm
2000-01-01 / 2014-12-31

W

30

20

10

TMPMIN - Temp, daily min

Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNow Dec

- Max -+ Min Avg
Highcharts.com

Sample: Monthly chart calculated in realtime of 15 years of data, showing Min.
Temperature climatology

Charts / Time Series
Station 8801501 - Big Falls South ... |+ Element PRECIP - Precip, daily + Start Date: 2000-01-01 End Date: 2010-12-31

8801501 - Big Falls South Toledo

200

=
w
=1

PRECIP - Precip, daily
.
(=]
(=]

w
o

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Date

-~ 2000-01-01/ 2010-12-31

Highcharts.com

A time series chart let the user analyse the behavior of a climatic element in a long
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time, be able to determine if there are periods of fime where data is missing, or maybe

should be subject to quality control for example.

Stations

E Qe
e o

:
&%

s °

@

00

|

Station Type:
ALL

Station Profile:

ALL

Region:
ALL

Status:

ACTIVE

Leaflet | © OpenSireethap contribuio

rs

A map representing the location of Belize’s Stations that can be selected by type or

profile.

The mapping module is 100% web based using a common access online mapping
service like Google Maps, OpenStreetMaps. All geospatial representation is done online
to present Belize's CDMS data in form of layers of data geospatial inferpolation

overlays and point data layers.

CLICOM'’s Data Migration

On the Initial visit to NMS of Belize, we received a plain text with all the information that
was able to be rescued from CLICOM. This data file was used in combination with
custom made programs and processes to extract the data and placed in an structured

and relational way.
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Maps

Level of Developer Description of Compliance
Process Importance Response
Conform to M C We comply with the requirement of flagging
WMO(appendix ii) suspicious data based on data validation on
common climatic validation criteria. To be
able to be revised, the system provides user
access level based on groups of users.
CDMS written in PHP M C The system is developed on PHP 5.3+ using
Laravel Framework
Source Code and Data M C All source code will be installed on server, will
Dictionary not use any code encoders, will provide
technical documentation and data dictionary
definition
Installation and User M C The system will be implemented, full installed
Documentation and operational and a user manual will be
provided
Ingest of all data M C The Systemo already provide the processes to
formats ingest the format described in this document.
CRUD __ Station, M C The application has all backend processes
parameters, units eftc and modules to do CRUD of data.
Station Meta Data M C Stations Metada is implemented.
Maintenance/Instrume | M C Instruments and Maintenance Metadata is
nt Meta Data related to stations
Facilitate Multiple M C The system is a multiuser network based
reading system. Multiple users can be accessing data.
Automatic M C The system calculates aggregated data,
Calculations (Page monthly, yearly, and other calculated fields.
15, x,xi)
Production of chart M C Charts are generated as show in this
document.
Spatial Distribution D C Data visualization is implemented as map

leyers using open source Javascript mapping
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libraries.

Generation of reports
(page 15, xii)

The system has a reporting module exporting
to HTML , PDF and CSV (Excel compatible)
formats.

Data Validation

The system validates data on manual key
entry and on ingest processes.

We comply with the requirement of flagging
suspicious data based on data validation on
common climatic validation criteria.

Output into BDCAC

The system has an option to generate the file
to be ingested to BDCAC system in the
required format

Network Configuration

In the implementation process the system will
be installed in the servers and configured to
be available to the networks users.

System Security The system has user level validation security
(Application, access, also all the configurations will be
Database and Web done to Web and database servers to have
Servers) user validated access of root for server and

databases. Proper database backup fraining
is done to ensure data is secured and
protected.

Hardware In the technical tfraining we provide the
Redundancy guidelines and desired configurations for

enabling data replication and automatic
backup (to cloud services for example) to lower
downtime in case of failure

Certificate of
registration for

We can provide a domain name in
accordance with Belize’'s Met Service for

webserver registration of name for 2 years after
implementation
99.998% Accuracy of Based on consistency source data files the

Data retrieved

process should ingest data accurately. The
data has been migrated and processed.

Network
Configuration,
Installation, User

Upon completion of support for the project will
have technical workshops covering network
configuration, data structure, technology
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Training

stacks, server architecture. Also a User
Training workshop will be done for end users.

Database recovery
after failures from
Back files

The system does scheduled automatic
backups (on site and offsite / other server
/cloud server) . We also provide an offsite
development server to have a copy of the
system and implement scheduled backups to
this service.

New data format
integration by CDMS
user as described in
section 5.0 under
Revision/Update

The system propose an standard format of
ingestion of data to CDMS based on the
current data model, with this schema and
scope. The system currently supports hourly,
(less that a day), daily and monthly structures.
Basic data field mapping is implemented to
move data from AWS's to the system.
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Glossary of Terms

API - An abbreviation of application program interface, is a set of routines, protocols,
and tools for building software applications. The API specifies how software
components should interact and are used when programming graphical user
inferface (GUI) components.

BDCAC- Base de Datos Climaticos de América Central, Central American Climatic
Database management System, managed by CRRH - SICA

CDMS - Climatic Database Management System

NMS - Refers to National Meteorological Service of Belize

SoR - Scope of Reference, the terms and requirements presented by NMS of Belize as
baseline for the development of HydrometDB

HydrometDB - Refers to the name of the Climatic Database management system
developed.
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