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1. Introduction

1.1Overview

Dragino LoRaWAN weather station series products are degign measuring atmospheric
conditions toprovide information for weather forecasts and to study the weather and climate
They consist of a main process device (W8&)CAnd various sensors.

The sensorgiclude various type such a@ain Gaugelemperature/Humidity/Pressure sensor,
Wind Speed/direction sensdijumination sensor, CO2 sensor, Rain/Snow sensor, PM2.5/10
sensorPARPhotosynthetically Available Radiatjsen®r, Total Solar Radiation sensor and so
on.

Main process device WSCIis an outdoor LoORaWAN RS485 end node. It is powered by external
12v solar poweand have a buiin li-on backup batteryWWSC4._readsvalue from various

sensors and upload tlsesensor data to 10T server via LORaWAN wireless protocol.

WSCiLis full canpatible withLoRaWANCIas<Cprotocol, it can work wittstandard LoRaWAN
gateway.
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2. Howto use
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2.1Installation

Below is an installation example for the weather statiéield installation example can be found
at Appendix I: Field Installation Photo.

WSC1-L Weather Station Installation Diagram
ll’ 1. WSC1-L and sensors all powered by solar power via MPPT
I 2. WSC1-L and sensors connect to each other via RS485/Modbus

’%j = :: I !r_ 3. WSC1-L read value from each sensor and send uplink via LoRaWAN
i &1
LDl L e WL
MP PT

ms THINGS

LoRaWAN Server

N LoRaWAN
DLOSS

WSCA-L LoRaWAN Gateway R

Main Process Unit

Dasmr;“Board in App\ication‘Server
Wiring:
1. WSCA and sensors all powered by solar power via MPPT
2. WSCL and sensors connect to each other via RS485/Madbus
3. WSCA read value from each sensor and send uplink via LoORaWAN

WSCAIL isshipped with a RS485 converter board, for the easy connection to different sensors and
WSCAIL. Below is a connection photo:

C0O2/PM2.5/PM10 - WSS-03

Ty

Total Solar Radiation sensor - WSS-06

Input 12v Power Here

Temperature, Humidity, llluminance,
Pressure - WSS-05
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Notice 1.

U  All weather sensors and WSChre poweed byMPPT solar recharge controller. MPPT is
connected to solar panel and storage battery.

U WSCILL has an extra 1000mAh back up battery. So it can work even solar panel and storage

www.dragino.com

battery Fails.
U WSFOGKSNJ aSyaz2NB 62y Qi o¢2NJfaild F a2t F N LI ySt FyR

Notice 2:

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

i  Solar Panel

U Sorage Battery

i  MPPT Solar Recharger

U Mounting Kit includes pole andastassemblgp 9 OK ¢SIF G KSNJ aSya2NJ KIFa Al
assembly, user can check the sensor section in this manual.

i  Cabinet

Dragino LoRaWAN Weather Station 71 51



&3 orRAGIND

www.dragino.com

2.2How it works?

EachwSCiLis shipped with avorldwide unique set of OTAA keys. To Ws8C4iL in a LoRaWAN
network, user needgo input the OTAAeysin LoRaWANetwork serverAfter finish installation
as aboveCreate WSGL in your LoRaWAN server a@hower onWSCAL, it canjoin the
LoRaWAN network and start to transmit sensor data. Thauleperiod for each uplink is02
minutes.

Open WSCAL and put the yellow jumper as below position to power on WEC1

Battery Connector

Notice:

1) WSCAL will auto scan available weather sensors when power on or reboot.

2) User can send downlink command v N0 D ) to WSCAL to do a rescan on
the available sensors
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2.3Example touse forLoRaWAN network

This sectiorshows an example for how to join tAE'N V3.0RaWAN loT servérsageswith
other LoRaWAN IoT sergare of similarprocedure.

WSC1-L Weather Station Installation Diagram

777777 1. WSC1-L and sensors all powered by solar power via MPPT
."”3' 2 WSC1-L and sensors connect to each other via RS485/Modbus

2 [ l 4 c 3. WSC1-L read value from each sensor and send uplink via LoRaWAN
DT 1
Powpr: 12v W H
I-I IJ | MPPT

| RS485 Modbus '

% @ LoRaWAN Server
E . LoRaWAN ,
DLOS8

WSC-L LoRaWAN Gateway

Main Process Unit

S

THE THINGS

nnnnn

Dash Board in Application Server

Assume lhe DLOS&s already set to connect f6TN Vetwork . We need toadd theWSCAL
device inTTN V3

Step 1 Create a device inTN V3vith the OTAA keys froM/SCAL
EachWSC4iL is shipped with a sticker with the default device EUI as below:

£ orAGIND aF

DEV ADDR: 01818548 E

DEVEUL  A840410001818548 ':OE
PEUL 3F77ADE36BCAABGS —

\PPKEY:  ST4E3TE68AECFCCDBIBSIDSTA93B

APPSKEY:

NETSKEY:

User can enter theskeys in theLoRaWAN Server port&elow isTTN V3creen shot:
Add APP ELlih the application.
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8 THE THINGS STACK
K Community Edition

Add application

Owner”

B Overview

O Applications

b Gateways &% Org:

davidhuang

Application ID™

Application name

Description

Optional application description; can also be used to save notes about the application

Create application

m ey
1D: 123
A AEnddevices A% 2 Collaborators  @% 2 APl keys

General information

Application ID 123
Created at Feb2,2021 11:12:30
Last updated at Apr 30,2021 11:00:33

End devices (4)

D Name #

Dragino LoRaWAN Weather Station

* Live data

® [OEH
@ 10:
™ 10:
JORTH
N 1e:
T 10:

DevEul

09:

09:

09:

09:

09

09:

42

42

4z

—

Created 95 days ago

See all activity —

1231234234.. Forward data message to Application Server

1231234234.. Stors upstreanm data message

1231234234.. Forward uplink data message

1231234234, Receive uplink data message

1231234234.. Successfully processed data message

1231234234.. Drop data message

Q = Import end devices + Add end device
JoinEUI Created 4
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Choose Manually to add WS@€1

Register end device

From The LoRaWAN Device Repository Manually

Preparation

Activation mode ™

'@:‘ Over the air activation (OTAA)
Activation by personalization (ABP)
Multicast
Do not configure activation

LoRaWAN version (3 *

Select...

Network Server address

eul.cloud.thethings.network

Application Server address

eul.cloud.thethings.network

External Join Server @

Add APP KEY and CEW

2. Enter registration data

Frequency plan @ *

Europe B63-870 MHz [SF12 for RX2) ~

The frequency plan used by the end device

AppEUI® ™

The AppEUl uniquely identifies the owner of the end device. If no AppEUI is provided by the device manufacturer {usually for deu

DevEUI® *

The DevEUI is the unigue identifier for this end device

AppKey @~

T TOUL Ray 10 UTTVE S oToN REy s 10 SocUTE Cormummeanon petween e eng azvice and the application

End device ID”

After registration

Dragino LoRaWAN Weather Station 11/ 51
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Step 2 Power on WSGCL, it will start to join TTN servekfter join succes#, will start to upload
sensor datdo TTN Vand user can see in the panel.

ﬁ SGIE IR 2021/11/30 class € 10min
0 a1sess
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2.4Uplink Payload

Uplink payloads include two types: Valid Sensor Value and sthars / control command.
U Valid Sensor Value: Use FPORT=2
U  Other control command: Use FPORT other than 2.

2.4.1 Uplink FPORT=5, Devi&atus
Uplink the device configures with FPORT3bceWSCIL Joined the network, it will uplink
this message to the serveifter first uplink, WSCAL will uplink Device Status evely hours

User can also use downlink command881) to askWSC4iL to resend this uplink

[Siotes o+ |2 | & | 4 | 2 |3 |

Value Sensor| Firmware | Frequency Subband BAT Weather Sensor Types
Model Version Band
'-.& - I 3 - i .
M| =ss

2021/11/30 class € 10min

Example PayloaFPort=5):
0D01 0001 000BD61000FE

Sensor Model For WSCL, this value isx®D.

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

Frequency Band
*0x01: EU868
*0x02: US915
*0x03: IN865
*0x04: AU915
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*0x05: KZ865
*0x06: RU864
*0x07: AS923
*0x08: AS923
*0x09: AS922
*Ox0a: AS923

www.dragino.com

ub-Band value 0x00 ~ Ox@nlyfor CN470AU915,US91%0thers are0x00)

BAT: showsthe battery voltage foWSCiL MCU
Ex1: 0xOB&§1000=3.03V

Weather Sensor Types
| Byte3 | Byte2 | Bytet |

Bit = 1 means this sensordsnnected Bit=0 means this sensor is raannected

Byte3 | Bit23 Bit22 Bit21 Bit20 Bit19 Bit18 Bit17 Bit16
N/A CustomizeA4 | CustomizeA3 | CustomizeA2 | CustomizeAl | N/A N/A N/A
Byte2 | Bit1l5 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8
N/A N/A N/A N/A N/A N/A N/A N/A
Bytel | Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
WSS07 | WSS06 WSS05 WS04 WSS03 WSS02 | WSS01 | N/A

Eg: 02£000FE=1 0000 0000 0000 1111 11(1)
External sensors detected by WSCihclude :
custom sensor Al,

PAR sensor (WS83),

Total Solar Radiation sensor (W&,
CO2/PM2.5/PM10 (WSB),

Wind Speed/Direction (WSR)

User can also use downlink command(0x26 01) to ask W@ desend this uplink :
Downlink:0x2 01

Dragino LoRaWAN Weather Station 14/ 51
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2.4.2 Uplink FPORT=Real time gnsorvalue

WSC1L will send this uplink after Device Config uplink once [plRaAVAN network successfully.
And it will periodically send this uplink. Default interval is 20 minutescandbe changed
Uplinkuses FPORT=2and every20 minutes send one uplirtky default.

The upload length is dynamjadepends on what type of weather sensors are connected. The
uplink payload is combined with sensor segments. As below:

Uplink Payload | Snsor Segment 1‘ Snsor Segmentz‘ XX ‘ Snsor Segment n

SensorSegment Define ’ TypeCode ’ Length (Bytes) ’ Measured Value‘

Sensor Type Table:

Sensor Type Example
Wind Speed 0x01 Speed0O 60m/s 0x03 0x0@4/10=3.6m/s
Levet0° 17 (0XOZFE NoSensor Ox02FF: Value Error)
0x02=2
(0x14: NoSensoy 0x15: Value Error)
Wwind 0x02 Angel: 0 360° 0x03 0X0DA/10=66.6€
Direction Direction: 16 positions (OXOEFE: NB8ensoj0x0EFF: Value Error)

0X03=3(ENE)
(0x14: NoSensoj0x15: Value Error)

lllumination =~ 0x03 0 200000Lux 0x02 0x04D2*10=12340Lux

(OX4EFE: NBensoj0x4EFFYalue Error)
Rain / Snow = 0x04 00: No, 01 Yes. 0x01 0x00 (@) No Rainor snow detected

(0x02: NoSensoj0x03: Value Error)
CO2 0x05 0 5000ppm 0x02 0x0378-888ppm

(OX14FE: N&ensoj0x14FF: Value Error)

Temperature ' 0x06 = -30N © 70N 0x02 OXFFDIL0=-3.5N

(OX02FE: N&ensoj0x02FF: Value Error)
Humidity 0x07 0O 100%RH 0x02 0x0164/10=35.6%RHO0X03FE: N&ensojOx03FF: Value

Error)
Pressure 0x08 10 1100hPa 0x02 0x2748/10=100.6hPa

(0x00: NoSensoj0x01: Value Error)
Rain Gauge 0x09 Omnvmin~ 100mm/min = 0x02 0x0000/10=6nm/min

(OXO3FE: N&ensoj0x03FF: Value Error)
PM2.5 OX0OA 0 mnnn33kKY 0x02 0x0023=3% IR Y

(OXO3FE: N&ensoj0x03FF: Value Error)
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PM10 0x0OB 0 mnnann33kKY 0x02 0x002D=45 3R Y

(OXO3FE: N&ensoj0x03FF: Value Error)
PAR 0XOC 0 HpAnn>YRE kY 0x02 0x00B3=179 Y 2 fway

(OX09FE: N&ensojOx9FF: Value Error)
Total Solar ~ 0xOD 0" 2000W/n? 0x02 0x0073/10=11.%//m?
Radiation (OX4EFE: N8ensojOx4EFF: Value Error)

Below is an example payload:

01 03 00 14 092 03 02 C9 083 02 1150 NN 951621021 960200 F 70210216 HEIR
G ISNORNOON 9/A'02100°2 9B 02100 2DC 02 00 BBD 02 00 73

When sending this payload to La®RANserver. WSCL will send this in one uplink or several
uplinks according to LoRaWAN spec requirement. For example, total length of Payload is 54
bytes.
U0 When WSGL sending in US915 frequency DRO 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 Uplink1: 01 03 00 14 092108'02'€9 03
Uplink 2:03 02 11 o IBIBN0R.05 02 02 106 02 00 FA7 02 02 65810212716 HEINRIGH
B8 0A'62700'2 9B 02 00 2DC 02 00 BBD 02 00 73

0 When WSCL sending in EU868 frequency DRO data rate. The payload will be split into
below packets and uplink:

Uplin1: 01 03 00 14 092 03 02 C9 0a0ZNS (NN OSIOZI02%] GGI0ZI00% 1
(210216, SIS SSNORNONN 0402 002 D5 0200 200C 02 00 B3

Uplink 2:0D 02 00 73

2.4.3 Decoder inTTN V3
In LoRaWAN platform, user only see HEX payload by default, user needs to use payload
formatters to decode the payload to see humeeadable value.

Download decoder for suitable platform from:
https://www.dragino.com/downloads/index.php?dir=LoRa End Node/Weather Station/\WSC1
/

and put as below:

Dragino LoRaWAN Weather Station 17/ 51
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Overview  Livedata  Messaging  Location Claiming  General settings
B3 overview e

| A End devices

Uplink Downlink
[ Livedata
<> Payload formatters v @  These payload formatters are executed on uplink messages from this end device and take precedence over application level payload formatters.
7. Integrations v
Formatter type
<% Collaborators Use application paylead formatter None GRPC service Cayennel PP Repository
or APIkeys Formatter parameter *

function decodeUplink(input) [{
return {
data: {
bytes: input.bytes

£ General settings

3,
warnings: [1,
errors: []

Save chan,

2.5Show data omApplication Server

Application platformprovides a human frieridinterface to show the sensor data, once we have
sensordata iInTTN V3we can us®atacakdo connect toTTN Vand see the data iDatacake
Below are the steps:

Step 1 Be sure that your device is programmed and properly connected tbdRaWAN
network.

Step 2 CGonfigure yourApplication to forward data tatacakeyou will need to addnhtegration.
Go toTTN VX onsole-> Applications-> Integrations-> Add Integrations.

@‘ inaBox" @ Climate

Homey loTinaBox™ MClimate Qubitro
tegrate The Things Stack withy Plug-and-Play loT Solutions Integrate with MClimate Send your data to Qubitro
Tagoﬂi) tellsens.io thethings -iO [ JThingSpeak
TagolO tellsens.io thethings.iO ThingSpeak
Integrate with TagolO View your sensor data in maps/ge... Integrate with thethings.iO Send data to ThingSpeak channel

O s ubidots @2 widgel
‘@
at

TTN Mapper Ubidots ulB Widgelix
Integrate with W

Contribute data for coverageand ... Integrate with Ubidots using Plugins Simply communicate h Widgelix

loT Wonderland
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Add TagolO:

Applications > 5585 » Webhooks » Add » Customnwebhook

Add custom webhook

Template information

TagolO
Ta g o @ Integrate with Tagold

About TagolQ & | Documentation &

Template settings

Webhook ID*

fmy-new-tagoio-webhook

Autherization

TagolO Authorization

Create tagpio webhook

Authorization:

In TagolO consolditps://admin.tago.io//) , add WSGL:
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