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1. Introduction 

1.1 Overview 

 

Dragino LoRaWAN weather station series products are designed for measuring atmospheric 

conditions to provide information for weather forecasts and to study the weather and climate. 

They consist of a main process device (WSC1-L) and various sensors.  

 

The sensors include various type such as: Rain Gauge, Temperature/Humidity/Pressure sensor, 

Wind Speed/direction sensor, Illumination sensor, CO2 sensor, Rain/Snow sensor, PM2.5/10 

sensor, PAR(Photosynthetically Available Radiation) sensor, Total Solar Radiation sensor and so 

on.  

 

Main process device WSC1-L is an outdoor LoRaWAN RS485 end node. It is powered by external 

12v solar power and have a built-in li-on backup battery. WSC1-L reads value from various 

sensors and upload these sensor data to IoT server via LoRaWAN wireless protocol.  

 

WSC1-L is full compatible with LoRaWAN Class C protocol, it can work with standard LoRaWAN 

gateway.  
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2. How to use 

2.1 Installation  

Below is an installation example for the weather station. Field installation example can be found 

at Appendix I: Field Installation Photo.   

 

Wiring:  

1. WSC1-L and sensors all powered by solar power via MPPT 

2. WSC1-L and sensors connect to each other via RS485/Modbus.  

3. WSC1-L read value from each sensor and send uplink via LoRaWAN 

 

WSC1-L is shipped with a RS485 converter board, for the easy connection to different sensors and 

WSC1-L. Below is a connection photo:  
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Notice 1:  

ü All weather sensors and WSC1-L are powered by MPPT solar recharge controller. MPPT is 

connected to solar panel and storage battery. 

ü WSC1-L has an extra 1000mAh back up battery. So it can work even solar panel and storage 

battery Fails.  

ü WŜŀǘƘŜǊ ǎŜƴǎƻǊǎ ǿƻƴΩǘ ǿƻǊƪ ƛŦ ǎƻƭŀǊ ǇŀƴŜƭ ŀƴŘ ǎǘƻǊŀƎŜ ōŀǘǘŜry fails.  

 

Notice 2: 

Due to shipment and importation limitation, user is better to purchase below parts locally: 

ü Solar Panel 

ü Storage Battery 

ü MPPT Solar Recharger 

ü Mounting Kit includes pole and mast assemblyΦ 9ŀŎƘ ǿŜŀǘƘŜǊ ǎŜƴǎƻǊ Ƙŀǎ ƛǘΩǎ ƻǿƴ ƳƻǳƴǘƛƴƎ 

assembly, user can check the sensor section in this manual.  

ü Cabinet.  
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2.2 How it works?  

Each WSC1-L is shipped with a worldwide unique set of OTAA keys. To use WSC1-L in a LoRaWAN 

network, user needs to input the OTAA keys in LoRaWAN network server. After finish installation 

as above. Create WSC1-L in your LoRaWAN server and Power on WSC1-L , it can join the 

LoRaWAN network and start to transmit sensor data. The default period for each uplink is 20 

minutes.  

 

Open WSC1-L and put the yellow jumper as below position to power on WSC1-L.  

 

 

Notice: 

1) WSC1-L will auto scan available weather sensors when power on or reboot.  

2) User can send a downlink command( ⱴҊ פ ) to WSC1-L to do a re-scan on 

the available sensors.  
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2.3 Example to use for LoRaWAN network 

This section shows an example for how to join the TTN V3 LoRaWAN IoT server. Usages with 

other LoRaWAN IoT servers are of similar procedure.  

 

 

 

 

Assume the DLOS8 is already set to connect to TTN V3 network . We need to add the WSC1-L 

device in TTN V3:  

 

Step 1: Create a device in TTN V3 with the OTAA keys from WSC1-L.  

Each WSC1-L is shipped with a sticker with the default device EUI as below: 

 

 

User can enter these keys in the LoRaWAN Server portal. Below is TTN V3 screen shot: 

Add APP EUI in the application.  

https://eu1.cloud.thethings.network/
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Choose Manually to add WSC1-L 

 

 
Add APP KEY and DEV EUI 
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Step 2: Power on WSC1-L, it will start to join TTN server. After join success, it will start to upload 

sensor data to TTN V3 and user can see in the panel.  
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2.4 Uplink Payload 

Uplink payloads include two types: Valid Sensor Value and other status / control command. 

ü Valid Sensor Value: Use FPORT=2 

ü Other control command: Use FPORT other than 2.  

 

2.4.1 Uplink FPORT=5, Device Status  

Uplink the device configures with FPORT=5. Once WSC1-L Joined the network, it will uplink 

this message to the server. After first uplink, WSC1-L will uplink Device Status every 12 hours  

 

User can also use downlink command(0x2301) to ask WSC1-L to resend this uplink  

 

 

 

Example Payload (FPort=5): 

0D 01 00 01 00 0B D6 10 00 FE 

 

Sensor Model: For WSC1-L, this value is 0x0D. 

 

Firmware Version: 0x0100, Means: v1.0.0 version. 

 

Frequency Band:  

*0x01: EU868 

*0x02: US915 

*0x03: IN865 

*0x04: AU915 

Size (bytes) 1 2 1 1 2 3 

Value Sensor 

Model 

Firmware 

Version 

Frequency 

Band 

Sub-band BAT Weather Sensor Types 



  www.dragino.com 

Dragino LoRaWAN Weather Station   14 / 51 

*0x05: KZ865 

*0x06: RU864 

*0x07: AS923 

*0x08: AS923-1 

*0x09: AS923-2 

*0x0a: AS923-3 

           

Sub-Band: value 0x00 ~ 0x08(only for CN470, AU915,US915. Others are0x00) 

 

BAT: shows the battery voltage for WSC1-L MCU.  

Ex1: 0x0BD6/1000 = 3.03 V  

 

Weather Sensor Types: 

Byte3 Byte2 Byte1 

Bit = 1 means this sensor is connected, Bit=0 means this sensor is not connected  

 

Byte3 Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16 

N/A Customize-A4 Customize-A3 Customize-A2 Customize-A1 N/A N/A N/A 

Byte2 Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 

N/A N/A N/A N/A N/A N/A N/A N/A 

Byte1 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

WSS-07 WSS-06 WSS-05 WSS-04 WSS-03 WSS-02 WSS-01 N/A 

Eg: 0x1000FE = 1 0000 0000 0000 1111 1110(b) 

External sensors detected by WSC1-L include : 

custom sensor A1,  

PAR sensor (WSS-07),  

Total Solar Radiation sensor (WSS-06), 

CO2/PM2.5/PM10 (WSS-03),  

Wind Speed/Direction (WSS-02) 

 

 

 

User can also use downlink command(0x26 01) to ask WSC1-L to resend this uplink :  

Downlink:0x26 01 
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2.4.2 Uplink FPORT=2, Real time sensor value  
WSC1-L will send this uplink after Device Config uplink once join LoRaWAN network successfully. 

And it will periodically send this uplink. Default interval is 20 minutes and can be changed.  

Uplink uses FPORT=2 and every 20 minutes send one uplink by default.   

 

The upload length is dynamic, depends on what type of weather sensors are connected. The 

uplink payload is combined with sensor segments. As below:  

 

Uplink Payload:  

 

Sensor Segment Define:  

 

 

Sensor Type Table: 

Sensor Type Type 

Code 

Range Length 

( Bytes) 

Example 

Wind Speed 0x01 Speed: 0͘60m/s 

Level: 0͘17  

0x03  0x0024/10=3.6m/s  

(0x02FE: No Sensor, 0x02FF: Value Error) 

0x02=2  

(0x14: No Sensor, 0x15: Value Error) 

Wind 

Direction 

0x02 Angel: 0͘ 360° 

Direction: 16 positions 

0x03 0x029A/10=66.6£ 

(0x0EFE: No Sensor,0x0EFF: Value Error) 

0X03=3(ENE)  

(0x14: No Sensor,0x15: Value Error) 

Illumination 0x03 0͘200000Lux  0x02 0x04D2 *10=12340Lux 

(0x4EFE: No Sensor,0x4EFF: Value Error) 

Rain / Snow 0x04 00: No, 01 Yes. 0x01 0x00 (00) No Rain or snow detected 

(0x02: No Sensor,0x03: Value Error) 

CO2 0x05 0͘5000ppm 0x02 0x0378=888ppm 

 (0x14FE: No Sensor,0x14FF: Value Error) 

Temperature 0x06 -30Ņ͘70Ņ 0x02 0xFFDD/10=-3.5Ņ  

(0x02FE: No Sensor,0x02FF: Value Error) 

Humidity 0x07 0͘100%RH 0x02 0x0164/10=35.6%RH (0x03FE: No Sensor,0x03FF: Value 

Error) 

Pressure 0x08 10͘ 1100hPa 0x02 0x2748/10=1005.6hPa  

(0x00: No Sensor,0x01: Value Error) 

Rain Gauge 0x09 0mm/min͘100mm/min  0x02 0x0000/10=0mm /min 

(0x03FE: No Sensor,0x03FF: Value Error) 

PM2.5 0x0A 0͘мллл˃ƎκƳ3 0x02 0x0023=35˃ ƎκƳ3   

(0x03FE: No Sensor,0x03FF: Value Error) 

Sensor Segment 1 Sensor Segment 2 ΧΧ Sensor Segment n 

Type Code Length (Bytes) Measured Value 
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PM10 0x0B 0͘мллл˃ƎκƳ3 0x02 0x002D=45˃ ƎκƳ3   

(0x03FE: No Sensor,0x03FF: Value Error) 

PAR 0x0C 0͘нрлл˃ƳƻƭκƳ2ωǎ 0x02 0x00B3=179˃ ƳƻƭκƳ2ωǎ 

(0x09FE: No Sensor,0x9FF: Value Error) 

Total Solar  

Radiation 

0x0D 0͘2000W/m2 0x02 0x0073/10=11.5W/m2 

(0x4EFE: No Sensor,0x4EFF: Value Error) 

 

Below is an example payload:  

01 03 00 14 02 02 03 02 C9 03 03 02 11 90 04 02 00 0A 05 02 02 1C 06 02 00 FA 07 02 02 62 08 02 

27 63 09 02 00 00 0A 02 00 23 0B 02 00 2D 0C 02 00 B3 0D 02 00 73 

 

When sending this payload to LoRaWAN server. WSC1-L will send this in one uplink or several 

uplinks according to LoRaWAN spec requirement. For example, total length of Payload is 54 

bytes.  

ü When WSC1-L sending in US915 frequency DR0 data rate. Because this data rate has 

limitation of 11 bytes payload for each uplink. The payload will be split into below packets 

and uplink. Uplink 1: 01 03 00 14 02 02 03 02 C9 03 

Uplink 2: 03 02 11 90 04 02 00 0A 05 02 02 1C 06 02 00 FA 07 02 02 62 08 02 27 63 09 02 00 

00 0A 02 00 23 0B 02 00 2D 0C 02 00 B3 0D 02 00 73 

 

ü When WSC1-L sending in EU868 frequency DR0 data rate. The payload will be split into 

below packets and uplink:  

Uplink 1: 01 03 00 14 02 02 03 02 C9 03 03 02 11 90 04 02 00 0A 05 02 02 1C 06 02 00 FA 07 

02 02 62 08 02 27 63 09 02 00 00 0A 02 00 23 0B 02 00 2D 0C 02 00 B3  

Uplink 2: 0D 02 00 73 

 

 

 

2.4.3 Decoder in TTN V3 
In LoRaWAN platform, user only see HEX payload by default, user needs to use payload 

formatters to decode the payload to see human-readable value.  

 

Download decoder for suitable platform from:  

https://www.dragino.com/downloads/index.php?dir=LoRa_End_Node/Weather_Station/WSC1-L

/   

and put as below: 

https://www.dragino.com/downloads/index.php?dir=LoRa_End_Node/Weather_Station/WSC1-L/
https://www.dragino.com/downloads/index.php?dir=LoRa_End_Node/Weather_Station/WSC1-L/
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2.5 Show data on Application Server 

Application platform provides a human friendly interface to show the sensor data, once we have 

sensor data in TTN V3, we can use Datacake to connect to TTN V3 and see the data in Datacake. 

Below are the steps: 

 

Step 1: Be sure that your device is programmed and properly connected to the LoRaWAN 

network. 

Step 2: Configure your Application to forward data to Datacake you will need to add integration. 

Go to TTN V3 Console --> Applications --> Integrations --> Add Integrations.  

 
 



  www.dragino.com 

Dragino LoRaWAN Weather Station   19 / 51 

Add TagoIO: 

 
Authorization: 

 
 

In TagoIO console (https://admin.tago.io// ) , add WSC1-L:  

 

V  

https://datacake.co/



























































