 



A Appendix B.  Siting Requirements

This appendix describes siting standards to be followed in selecting NERON sites.  The most desirable landscape surrounding a proposed modernized site is an open area that is relatively large and flat with low vegetation so that the horizon can be viewed in an unobstructed manner in all directions except at low elevation angles above the horizon.

A1 General Guidance

In general, locations that have long-term climate records and a measure of climate variability are of high value.  Selected locations must provide representative real-time weather information and have siting exposure that is expandable to meet future needs.  The site location should be representative of the climate of the region, and not be heavily influenced by unique local topographic and mesoscale/microscale features/factors.
There must be a reasonably high probability that selected sites and surrounding areas will be relatively stable over many decades.  The risk of encroachments over time and/or the chance the site will close due to the sale of the land or other factors must be minimized.  Legacy stations or new stations located on institutions, small community airports, government (federal, state, local) land or at colleges (granted/deeded land with land use restrictions) often provide a higher stability factor.  Avoid high-risk sites such as:

· flood plains (low areas adjacent to river basins, estuaries, and coastal offshore barrier islands/beaches);

· enclosed locations that may “trap” air and create unusually high incidents of fog, cold air advection;

· areas subject to orographically induced winds;

· complex meteorological zones, such as those adjacent to oceans or other large bodies of water; or

· areas subject to prolonged periods with extreme snow depths (e.g., several meters/tens of feet).

As a guide, land that will undergo periodic agricultural projects, such as regular tilling, should be a minimum of 90 meters (~300 feet) from the proposed instrument site.

The distance between an AC source and the instrument site should be as short as possible, typically less than 300 feet.
A2 Prioritized List of Site-Selection Criteria (High to Low)

1. High-quality siting and exposure meeting climate principles

2. Long-term stability of the instrument sites—low risk of being asked to leave the location during the next 50 years and low risk of significant changes to the surrounding area

3. Microscale features in the nearby landscape must not dominate the synoptic and mesoscale climate signals

4. NERON sites where access to a LETS hub may be attained.  New sites established to improve the LETS/NERON linkage could include sites established on the tops of strategically-located mountain ridges or at LETS agencies deemed to have White or Green exposures.

5. Year-round access for maintenance visits (scheduled or unscheduled)
6. Nearby access to AC power (solar power is an option)
7. Legacy COOP sites with sensor exposures that are Blue or better and meet specific, identifiable needs of the local NWS weather forecast offices (WFOs) and river forecast centers (RFCs).

8. Legacy COOP sites with sensor exposures that are Blue or better and are part of the hourly precipitation data network (HPD).

9. Legacy COOP sites with sensor exposures that are Blue or better and are part of the historical climate network (HCN).

10. New sites that fulfill a spatial void and have a site exposure rated White or Green.  New site examples include small community or sub-regional airports, agricultural research farms, etc.

A3 Local Site Representativeness Evaluation (Classification Scheme) 

Local environmental and nearby terrain factors have an influence on the quality of a measurement.  The selection of an instrument site will be the result of a balance between competing demands, such as those highlighted in the prioritized list of site-selection criteria below, and an assessment of the quality of measurements guidelines outlined below. 
The most desirable local surrounding landscape is a relatively large and flat open area with low local vegetation in order that the sky view is unobstructed in all directions except at the lower angles of altitude above the horizon.  No significant obstruction within 300 meters of the instrument suite.

There will be many sites that are less than ideal.  Selecting a site is a series of compromises between a number of factors.  NERON will use the classification scheme below to document the meteorological measurements representativity at each site.  This scheme, described by Michel Leroy (1998), is being used by Meteo-France to classify their network of approximately 550 stations, as well as by the U.S.  Climate Reference Network.  The classification ranges from 1 to 5 for each measured parameter.  The errors for the different classes are estimated values.

The objective classification scoring scheme follows these general guidelines:

· Temperature and Precipitation elements are given the most weight, in that these are the primary parameters.

· Precipitation is given slightly less weight than temperature since satisfaction of all Class 1 “White” or 2 “Green” temperature criteria is very positive for precipitation as well.
· Angular measurements are used wherever possible.  Figure A‑1 below shows distance-height ratios.
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Figure A‑1.  Angular height versus horizontal distance.

The scores given for the various measured site characteristics are listed in Tables B-1 through B-4 in the following sections, which describe classification for the major parameters that could be measured at any given site.

A3.1 Classification for Temperature and Humidity

Class 1 – White:  Flat and horizontal ground surrounded by a clear surface with a slope below 1/3 (<19 degrees).  Grass/low vegetation ground cover < 10 cm high.  Sensors located at least 100 meters (m) from artificial heating or reflecting surfaces, such as buildings, concrete surfaces, and parking lots.  Far from large bodies of water, except if it is representative of the area, and then located at least 100 m away.  No shading when the sun elevation > 3 degrees.

Class 2 – Green:  Same as Class 1 with the following differences.  Surrounding Vegetation < 25 cm.  No artificial heating sources within 30m.  No shading for a sun elevation > 5 degrees.

Class 3 – Blue: (error 1°C):  Same as Class 2, except no artificial heating sources within 10 m. 

Class 4 – Yellow: (error ≥ 2°C): Artificial heating sources < 10 m.

Class 5 – Red: (error ≥ 5°C): Temperature sensor located next to/above an artificial heating source, such a building, roof top, parking lot, or concrete surface.

Table A‑1.  Temperature and relative humidity scoring.
	Temperature & Humidity Classification / Classification Number
	1 (White)
	2 (Green)
	3 (Blue)
	4 (Yellow)
	5 (Red)

	Distance from artificial heating sources and reflective surfaces (m)
	≥ 300
	14 pts
	≥ 240

< 300
	12 pts
	≥ 100

< 240
	8 pts
	≥ 50

< 100
	5 pts
	< 50

*
	0 pts

	Distance to  large bodies of water (m)  (When location near water is not representative of the area )
	≥ 300
	12 pts
	≥ 240

< 300
	9 pts
	≥ 100

< 240
	7 pts
	≥ 50

< 100
	5 pts
	< 50

*
	0 pts

	Angular height of surrounding vegetation  within 100 m radius (80% or more coverage is below the angle specified)
	( 5(
	8 pts
	> 5(
≤6(
	6 pts
	> 6(
( 11(
	3 pts
	> 11(
*
	0 pts
	*
	0 pts

	Slope of cleared, flat ground surface within 30 m radius
	≤ 8º
	6 pts
	> 8 º

≤ 15 º
	3 pts
	> 15º

≤ 23º
	2 pts
	> 23°

*
	0 pts
	*
	0 pts


A3.2 Classification for Precipitation

One factor to consider is an area surrounded by uniform obstacles of about the same height.  Wind speed is a significant factor that affects the accuracy of measuring liquid and frozen precipitation.  A wind shield can be placed around the gauge to improve the accuracy of the “catch.”

Class 1 – White:  Flat horizontal ground surround by a cleared surface with a slope below 1/3 (< 19 degrees).  Any obstacle must be located at a distance of at least 4 times the height of the obstacle.  An obstacle is an object seen from the precipitation gauge with an angular width of ≥ 10 degrees.  

Class 2 – Green: (error 5%): Same as Class 1, except an obstacle is located at a distance of at least two (2) times its height.  

Class 3 – Blue: (error 10% to 20%): Ground with a slope below 1/2 (< 30 degrees).  Any obstacle is located at a distance of at least its height. 

Class 4 – Yellow: (error > 20%): Ground with a slope > 30 degrees.  Obstacles located at a distance less than their height. 

Class 5 – Red: (error > 50%): Obstacles overhanging the gauge.  

Table A‑2.  Precipitation scoring.
	Precipitation Classification / Classification Number
	1 (White)
	2 (Green)
	3 (Blue)
	4 (Yellow)
	5 (Red)

	Angular height of nearest obstacle with angular width > 10 deg
	14(
	30 pts
	27(
	20 pts
	45(
	10 pts
	*
	0 pts
	*
	0 pts


A3.3 Classification for Wind

Defined for a wind sensor at a height of 10 m.  

Class 1 – White: Sensor located at a distance of at least ten (10) times the height of the obstacle (elevation angle < 5.7 degrees).  Object considered an obstacle if seen at angular width > 10 degrees.  Obstacle is below 5.5 m height within a 150 m radius and 7 m within a 300 m radius.  Wind sensor located a minimum distance of 15 times the width of thin nearby obstacles (i.e., mast, tree with angular width < 10 degrees).  Surrounding terrain relief change ≤ 5 m within a 300 m radius.

Class 2 – Green: (error 10%): Same as Class 1 except terrain change ≤ 5 m within a 100 m radius. 

Class 3 – Blue: (error 20%):  Same as Class 1 except no obstacles within five times the height of the nearby obstacles (elevation angle < 11.3 degrees).  Wind sensor located a minimum distance of 10 times the width of thin nearby obstacles.  Terrain change ≤ 1 m within a 10 m radius.

Class 4 – Yellow: (error 30%):  Same as Class 3 except no obstacles within 2.5 times the height of the nearby obstacles (elevation angle < 21.8 degrees). 

Class 5 – Red: (error > 40%):  Obstacles within 2.5 times the height of the nearby obstacles.

Table A‑3.  Wind scoring.
	Wind Classification / Classification Number
	1 (White)
	2 (Green)
	3 (Blue)
	4 (Yellow)
	5 (Red)

	Angular height of nearest “significant” obstacle (angular width >10º) 
	≤ 6°
	7 pts
	> 6°

≤ 8°
	4 pts
	> 8°

≤ 11°
	2 pts
	> 11°

*
	0 pts
	*
	0 pts

	Angular width of nearest “thin” obstacle (angular width <10 deg.)
	4°
	4 pts
	5°
	3 pts
	6°
	1 pt
	> 6°
	0 pts
	*
	0 pts

	Surrounding terrain greatest relief change (angular change)
	< 1°
	4 pts
	≥ 1°

< 3°
	3 pts
	≥ 3°

< 6°
	2 pts
	≥ 6°
	1 pts
	*
	0 pts


A3.4 Classification for Soil Moisture and Soil Temperature

Table A‑4.  Soil moisture and soil temperature scoring.
	Soil Temp/Moisture Classification / Classification Number
	1 (White)
	2 (Green)
	3 (Blue)
	4 (Yellow)
	5 (Red)

	Slope of cleared, flat ground surface within 30 m radius
	≤ 8º
	5 pts
	> 8º

≤ 15º
	4 pts
	> 15º

≤ 23°
	2 pts
	> 23°

*
	1 pt
	*
	0 pts

	Basic soil characteristics within 100 m radius
	Deep top soil
	6 pts
	Shallow top soil
	5 pts
	---
	---
	A few rocks
	1 pt
	Rocky ground
	0 pts

	Ground vegetative cover within 100 m radius
	Fully thatched (0% ground bare)
	4 pts
	Thick vegetation (< 25% ground bare)
	3 pts
	Moderate vegetation (>25% and <50% ground bare)
	2 pts
	Sparse vegetation (> 50% ground bare)
	1 pt
	Ground Bare
	0 pts


A3.5 Final Site Classification 

A final objective class is assigned to each site, given the individual scores calculated for each of the parameters listed in the sections above, as described in Table A‑5 below.  Then final classifications are assigned for each parameter and for the site as a whole, based on both the objective scores and other subjective analysis collected through site photographs and the information discussed earlier in this appendix

Table A‑5.  Objective class score table.
	CLASS 
	TEMP/RH POINTS 
	PRECIP POINTS
	WIND  POINTS
	SOIL TEMP/ SOIL MOISTURE POINTS
	TOTAL POINTS

	WHITE (1)
	35-40 POINTS
	25-30 
	13-15                     
	13-15                       
	85-100

	GREEN (2) 
	30-34 POINTS 
	20-24                      
	10-12                       
	8-12                       
	65-84

	BLUE (3) 
	20-29 POINTS 
	10-19                       
	5-9                          
	5-7                         
	40-64

	YELLOW (4)
	10-19 POINTS
	UNACCEPTABLE
	1-4                        
	UNACCEPTABLE
	11-39

	RED (5)
	UNACCEPTABLE
	UNACCEPTABLE
	UNACCEPTABLE
	UNACCEPTABLE
	0-10
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