                         Weather station setup & maintenance Manual

Here are the steps in order to setup a weather station for each experiment, writing the datalogger programs, & upload it in the datalogger, and solving the possible problems one might encounter during the setup.
Section and parts needed:
Tripod, mounting parts and devices, data logger (CR1000), battery, solar panel, sand bags, laptop, serial cable, USB2Serial adapter (if no serial port on laptop), voltmeter
Sensors:  CS215 (temperature humidity), Davis Wind, IRR-P (infrared surface temperature), T107, and Li200X (pyranometer)
Tools: Voltmeter, flat head screwdriver, wires, adjustable wrench 
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Prepare and test program: 
Thoroughly testing a datalogger program in the lab is crucial to a successful and deployment. Using the LoggerNet software, we can write the datalogger instruction for each sensor. Some of the instructions for basic sensors like CS 215 temperature and humidity sensor or Li 200X pyranometer, can be determined using  the Short Cut icon on the LoggerNet program menu, for others we have to manually write or search for the instructions online ( see table ). 
	Sensors
	T107_C
	CS215
	Li200X
	IRR-P
	DavisWind
	NR-lite
	Soilheatflux

	Shortcuts
	Yes
	Yes
	Yes
	No
	No
	Yes
	yes


All instructions have to be assembled in a datalogger program using the, CRBasic icon from the menu. To test the program and make sure of the functionality we can use the compile option in the CRBasic window, which will indicate some (but not all) errors. 
Wiring:
It’s very important to check the datalogger ports, when wiring the sensors. The program is now ready to be transferred to the datalogger for data collection. A template of the program, used for the previous experiments is on the Research Task webpage. 
How to wire the sensors:

Tighten each screw which holds a wire to prevent from disconnecting in rough weather conditions or animal/ person interference which would result in a loss of data.

Connect each sensor to the datalogger (CR1000) using the wiring instruction found through the datalogger program in the wiring section of the datalogger program. The power system is managed by a charge controller, which has connections for the battery, solar panel, and ‘load’= datalogger. Connect the wires in the order given on the charge controller.The solar panel will be also mounted to the system in order to charge the battery. Check the battery with the voltmeter (12.1 V or greater) to avoid losing any valuable data due to power outages.
The wiring instruction for the CMRR experiment is also included in the program on the webpage.
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Datalogger (CR1000)
Where to mount:
The sensors should be mounted on the tripod with a reasonable height from the ground in order to have the best measurements and data collection result. As an example referring to the CMRR experiment we have the Temperature sensor 73 inch ( 1.84 m) above the ground, Wind sensor 82inch (2.08m), IRR-P 76.5 inch (1.94m), and Solar radiation sensor 87 inch( 2.2m). The actual tripod itself is 123 inch (3.12m) from the east and 116 inch (2.94m) from the west side, facing the wind coming from the North. Use the sand bags to secure the tripod stability. Use cable ties to ‘clean-up’ the mess of cables and to prevent strain on wire connections. Leave a bag of desiccant in the datalogger enclosure and seal all holes with putty to keep the electronic components dry.
Specific requirements for sensors are:
· CS215 T/RH must be placed in radiation shield and should be at z= 2m

· LI 200 Pyranometer should be facing south and be unobstructed by building, tripod, or sensor, shadows etc

· Wind sensor should be mounted as high as possible

· Infrared radiometer for surface temperature (IRR-P) must be pointing to the roof (or the area of interest). Sensor-specific calibration data for the Li-200, must be entered in datalogger program.
· Rain gauge should be level on the ground or on a post away from the tower.
Confirming the Proper Operation:
In order to confirm the proper operation of the program and all the sensors, use the LoggerNet program on the laptop; connect the computer to the datalogger using a serial cable, click on ‘connect’ button from the menu. Check the connection first then load the program to the datalogger. Make sure to check the instantaneous readings for all the sensors by clicking on the ‘Numeric’ in the data displays window. For trouble shooting the problems might be in two places: check the wiring and the ports you choose in your 
datalogger program for each sensor.    
Use MATLAB to plot the downloaded datafile. The data collected can be plotted by reading the values, defining all the variables, and choosing proper x and y axis using Matlab. 
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