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Stage 1 - AWS (Data logger)

1. At each weather station, data loggers are programmed to take 

meteorological samples every 10 seconds(6 samples each min)

○ wind measurements are sampled each second(1hz minimum)

2. The Samples are held in a buffer and select computations from those 

samples are stored every 5 mins(data Tx) or 10 mins(Satellite Tx)
a. Sample/Instantaneous - Temperature, Relative Humidity, Barometric Pressure, Solar 

Radiation

b. Average - Wind Speed and Direction, 

c. Maximum - Temperature and Relative Humidity

d. Minimum - Temperature and Relative Humidity

e. Total/Sum - Rainfall and Solar Radiation

f. Standard deviations - Wind Speed and direction

g. Any other calculation that is deemed necessary



Stage 1 -AWS (Datalogger)

1. Currently testing basic QC procedures on datalogger with data quality value

This will give us an idea of the quality of the raw data calculated and stored in the 5 min 

tables

○ Good data

○ any skipped scans while making the computations?

○ if there were skipped scans how many

○ measurements failed QC checks?

○ If so how many of those measurements were outside the range



Mobile Data monitor



Mobile Data Format - CSV/.dat



Satellite Tx - format

Custom ASCII



Raw Data Storage

AWS(Data logger) (Stage 1)

Raw Data Storage (Stage 2)



Stage 2 - Raw Data Storage

1. Once the 5/10 minute data is measured and stored on the datalogger it is transmitted 

to NMS servers or directly to our CDMS via NOAA’s LRGS(GOES DCPs).

2. Data files transmitted to the NMS using  - RF, Wifi, Mobile, Satellite Modems.

3. Data files are received and stored on a data collecting server which also acts as an 

FTP server - called our “Data Store”
a. If communication is broken with the weather station, data is stored on the data logger until communication 

is re-established

4. The “Data Store” stores a wide range of raw data from
a. Weather Stations

b. Radar files

c. Lightning Detection network

d. Database backup files

e. Observation Network configuration files

5. The NMS chose this repository so that computer systems and select stakeholders 

wishing to get data can “Pull” data from the repository instead of the NMS bearing the 

responsibility of “pushing” data



Stage 2 - Raw Data Storage

Raw Data storage Computer

○ 2U rack Workstation PC

○ 8TB SATA HDD 0 Raid 1 configuration(redundancy)

○ Windows 11

○ AWS data reception software - manages our network of AWSs 

○ FTP Server software

○ Python and code editor

○ Necessary ports and software must be configured

○ Hosts and runs important scripts

■ Hourly Data ingestion from Satellite stations

■ Hourly CSV generation for WIS2box

■ Daily Backups to cloud storage
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C.D.M.S.

AWS(Data logger) (Stage 1)

Raw Data Storage (Stage 2)

CDMS - Data Processing (Stage 3)



STAGE 3 - Data Processing

CLIMATE DATA MANAGEMENT SYSTEM 

S.U.R.F.A.C.E. CDMS



How is raw data ingestion setup? (moving from data store to CDMS)



Checking Data file ingestion… 



GOES /LRGS/ Satellite ingestion setup 



DCP message check… 



DCP message check… 



SURFACE CDMS 
System for Unified Real-time monitoring and Forecasting of Atmospheric and Climatic Events

● Supports multiple data entry methods(key entry, excel, AWS files) 

● Aggregates Sub-hourly data intervals to: Hourly, Daily, Monthly, Yearly data

● Monitors weather station performance & data flow

● Input and stores station maintenance reports

● Stores metadata for stations and instruments 

● Automatic QC Procedures
○ Range, Step and Persistence AQC checks

● WMO compliance
○ Generates WMO messages from database(Synop, CLIMAT, DayCLI)

○ Automatic data push to WIS2box/WIS2.0 node

○ Integrates with WMO OSCAR for metadata management

● Open Source Application  

○ Project - https://github.com/opencdms/surface

● Tech Stack
○ Docker

○ Postgres with TimescaleDB 

○ Python/Django Framework

○ VueJS frontend

○ Restful API

https://github.com/opencdms/surface
http://surface.opencdms.org/


Data Flow

AWS(Data logger) (Stage 1)

Raw Data Storage (Stage 2)

CDMS - Data Processing (Stage 3)

Data Output - Display/Access/Transmission(Stage 4)



Stage 4 - Data output
CDMS
● Stakeholders can request login access

Django REST API - (select endpoints available)

● Facilitates automated requests for data 

○ C.I.M.H.

○ San Ignacio Early Warning/Taiwan

○ C.A.F.F.G. - Central American Flash 

Flood and Guidance

○ CCRIF/CATIE - Rainfall analysis 

○ NMS WEBSITE

● WIS2box
○ Hourly Script queries database to 

generate csv file





Various reports and outputs



API OUTPUT in JSON



NMS Data Store
S.U.R.F.A.C.E

CDMS WIS2box WIS 2.0

*Raw Data *Raw Data

GOES/RF/Wifi

mobiledata
FTP/LRGS Pull

Hourly Script -

csv file

Belize WIS 2.0 Implementation

WMO BUFR msgs.
DayCLI, SYNOP, CLIMAT



Questions?
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