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RESEARCH QUESTION
How does land surface type (Ponderosa Pine forest, Burned Ponderosa Pine Forest, Field, and Pond) affect meteorological variables (wind speed, air temperature, relative humidity, dew point and temperature)?
HYPOTHESES
1. The burned Ponderosa Pine forest will have higher wind speed and air temperature and lower dew point temperature and relative humidity when compared with the unburned Ponderosa Pine forest.

2. The pond will have a higher relative humidity, wind speed, and dew point temperature and a lower air temperature when compared with the adjacent field.

SITES
We collected data from a total of four sites.  
1. The Burned Ponderosa Pine Forest (hereafter referred to as Burned) was burned two weeks ago by a lightning strike.  Most ground vegetation is fully burned to near surface, the soil is exposed and blackened, and rocks are clearly exposed. The ponderosa pines are charred and minimal foliage remains.  Other trees present include juniper and douglas fir.  

Latitude:  N 40.15240

Longitude: W 105.38679
2. The Unburned Ponderosa Pine Forest (hereafter referred to as Forest) is directly adjacent to the lightning burn area.  The forest is primarily Ponderosa Pine with full foliage, but also contains Douglas fir and juniper.  The ground vegetation is green, composed of mostly grasses and other low-lying vegetation with little soil exposed. 

Latitude: N 40.15254

Longitude: W 105.38605
3. The Pond site is located on the southwest side of a small human-made pond by Cal-Wood parking lot.  The pond is surrounded by grasses and green deciduous bushes with a small mud bank.  

Latitude: N 40.14579

Longitude: W 105.38995
4. The Field site is adjacent to the Pond site.  It is a large, open area with low-lying grass and vegetation and no trees.


Latitude: N 40.14729

Longitude: W 105.38890
EQUIPMENT AND MATERIALS
· Field journal

· Kestrel 4000 – handheld weather collection instrument to collect data on wind speed, temperature at 1 meter, temperature at ground level, relative humidity, dew point, and barometric pressure, and altitude.

· Compass – to determine wind direction
· GPS Unit – to collect data on latitude and longitude and elevation.
· Cloud Chart

QUALITY CONTROL
· We sampled all four sites four times a day for two days.  

· The data collection times were the same both days at each site:


Pond/Field – 8:40 am, 10:20 am, 11:20 am, and 1:00 pm.



Forest/Burn – 9:00 am, 10:00 am, 11:40 am, and 12:40 pm.

· We used the exact same locations to collect our data at each of the four sites.

· We used the same instruments to collect the data.

PROCEDURES/METHODS
We collected data four times a day, starting at 8:40 am and ending at 1:00 pm.  As there were only two of us in the group we collected data at one site and then drove to the next site with an approximate twenty minute time span between collected data at the Burned/Forest sites and the Pond/Field sites.  We used the Kestrel 4000 to collect all of our data and then recorded it in our field notebooks.  There were fluctuations in each of the measurements as we were taking them.  We recorded the highest and lowest measurement and then averaged the data to use as a comparison between the sites.  We took our temperature readings at one meter and on the ground (0 m).  At each site we noted the surrounding environment, cloud type, and cloud cover.  We also downloaded data from a weather station in Ward, Colorado for the two days to use as comparison readings.
DATA
Day 1 – June 26, 2006
	POND
	
	
	
	
	
	

	Time
	Wind Speed (m/s)
	Wind Direction 
	Temperature at 1 m (˚F)
	Temperature at 0 m (˚F)
	Relative Humidity (%)
	Dew Point (˚F)

	8:40
	0.7
	NE
	61.4
	65.8
	42.9
	41.9

	10:20
	2.4
	E
	66.5
	70.2
	35.6
	44

	11:20
	2.5
	E
	67.5
	72
	37
	36.7

	13:00
	0.5
	E
	69.1
	74.7
	36.7
	39.2

	
	
	
	
	
	
	

	FIELD
	
	
	
	
	
	

	Time
	Wind Speed (m/s)
	Wind Direction 
	Temperature at 1 m (˚F)
	Temperature at 0 m (˚F)
	Relative Humidity (%)
	Dew Point (˚F)

	8:40
	1.6
	NE
	64.5
	64.2
	39.4
	 

	10:20
	2.85
	E
	69.6
	77.3
	31.75
	36.8

	11:20
	4
	E
	68.1
	76.6
	25.1
	33

	13:00
	3.1
	E
	73.65
	82.15
	24.5
	32.9

	
	
	
	
	
	
	


	FOREST
	
	
	
	
	
	

	Time
	Wind Speed (m/s)
	Wind Direction 
	Temperature at 1 m (˚F)
	Temperature at 0 m (˚F)
	Relative Humidity (%)
	Dew Point (˚F)

	9:00
	2.4
	E
	66.3
	68.3
	39.6
	40.8

	10:00
	1.2
	E
	66.3
	69
	43.8
	42.2

	11:40
	2.3
	E
	68.4
	80.2
	30.3
	38.3

	12:40
	1.2
	E
	71.3
	87
	31
	41.2

	
	
	
	
	
	
	

	BURNED
	
	
	
	
	
	

	Time
	Wind Speed (m/s)
	Wind Direction 
	Temperature at 1 m (˚F)
	Temperature at 0 m (˚F)
	Relative Humidity (%)
	Dew Point (˚F)

	9:00
	1.1
	SE
	62.2
	66.15
	38.3
	42.15

	10:00
	0.85
	SE
	70.65
	74.3
	35
	38

	11:40
	0.6
	SE
	78.9
	89.05
	21.4
	30

	12:40
	1
	SE
	73.55
	90.15
	21.5
	32.25


Ward, CO
	Time
	Wind Speed (mph)
	Wind Direction 
	Temperature

(˚F)
	Relative Humidity (%)
	Dew Point (˚F)

	9:00
	3 mph
	SSE
	61.5
	16%
	14.9

	10:00
	5 mph
	SSE
	65.3
	15%
	16.5

	11:00
	4 mph
	SE
	67.8
	15%
	18.5

	12:00
	3 mph
	SE
	67.5
	15%
	18.2


	1:00
	6 mph
	SE
	69.4
	14%
	18.2


Day 2 – June 27
	Pond
	
	
	
	
	

	Time
	Wind Speed (m/s)
	Temperature at 1 m (˚F)
	Temperature at 0 m (˚F)
	Relative Humidity (%)
	Dew Point (˚F)

	8:40
	1.9
	64.4
	66.0
	29.9
	30.7

	10:20
	1.0
	74.0
	77.6
	21.5
	38.5

	11:20
	2.5
	73.1
	77.7
	27.1
	33.6

	13:00
	0.7
	75.9
	78.7
	22.0
	31.8

	
	
	
	
	
	

	Field
	
	
	
	
	

	Time
	Wind Speed (m/s)
	Temperature at 1 m (˚F)
	Temperature at 0 m (˚F)
	Relative Humidity (%)
	Dew Point (˚F)

	8:40
	1.9
	69.8
	70.5
	26.6
	32.5

	10:20
	1.4
	77.8
	82.9
	16.3
	29.4

	11:20
	2.9
	74.2
	78.7
	15.5
	28.4

	13:00
	3.8
	82.1
	85.8
	15.0
	25.2

	
	
	
	
	
	

	Forest
	
	
	
	
	

	Time
	Wind Speed (m/s)
	Temperature at 1 m (˚F)
	Temperature at 0 m (˚F)
	Relative Humidity (%)
	Dew Point (˚F)

	9:00
	1.7
	71.2
	82.2
	20.3
	33.3

	10:00
	0.5
	72.4
	91.0
	29.9
	30.9

	11:40
	0.6
	76.6
	90.8
	19.7
	32.2

	12:40
	1.0
	74.9
	95.8
	21.2
	33.4

	
	
	
	
	
	

	Burned
	
	
	
	
	

	Time
	Wind Speed (m/s)
	Temperature at 1 m (˚F)
	Temperature at 0 m (˚F)
	Relative Humidity (%)
	Dew Point (˚F)

	9:00
	0.5
	73.0
	75.3
	22.6
	30.6

	10:00
	1.7
	77.5
	81.8
	19.8
	29.0

	11:40
	0.7
	80.2
	88.8
	14.8
	33.1

	12:40
	1.0
	88.9
	96.0
	13.7
	36.6


Ward, CO
	Time
	Wind Speed (mph)
	Wind Direction 
	Temperature

(˚F)
	Relative Humidity (%)
	Dew Point (˚F)

	9:00
	4 mph
	SE
	65.5
	15
	16.6

	10:00
	2 mph
	SE
	68.7
	15
	19.2

	11:00
	3 mph
	SE
	70.9
	14
	19.4

	12:00
	4 mph
	SE
	72
	14
	20.2

	1:00
	3 mph
	SE
	72.5
	13
	18.9


DISCUSSION
Although we can look at all four sites together, at this point, it is more accurate to look at the Pond/Field sites and Burn/Forest sites separately.  

Day 1:

Pond/Field – 

The pond had a greater wind speed, relative humidity, and dew point temperature.  The field had both a greater average temperature and a greater temperature differential for the measurements taken at 1 meter and those taken at 0 meters.  The pond was at a lower elevation than the field and was surrounded by a bank that sloped up.
Forest/Burn – 

The forest had a greater relative humidity and dew point temperature.  Although the relative humidity dropped in both locations, the drop was more significant in the burn area.  The burn site had a greater overall temperature.  Both areas showed a similar temperature differential for the measurements taken at 1 meter and those taken at 0 meters.  The wind speed was higher in the forest although we feel that that has more to do with the topography of the area then it does with the actual site.
Day 2:
Pond/Field – 

The pond had a greater relative humidity and dew point.  The temperature differential for 1 meter and 0 meters were similar at both sites.   The overall temperature was higher at the field.  The wind speed was higher at the field site.

Forest/Burn – 
The forest had a greater temperature differential between the 1 meter and 0 meter reading and a higher relative humidity.  The burned site had a greater overall temperature.  The wind speeds, although different at the times measured, were nearly identical when averaged throughout the day.

Ward measurements all showed lower relative humidity, dew point, and temperature than those sampled at Cal-Wood.  These differences are most likely due to its higher elevation.
It would be important, if doing a continuation of this research, to use a much larger sample site.  Although we did denote similarities and differences, we felt that it would be much more noticeable and significant using a larger sample area.

CONCLUSIONS/INTERPRETATION
From the data we collected we can make a few broad conclusions (see discussion section), but we need much more data to make more definitive conclusions.  We would need more researchers so that the data could be collected at the exact same time at each site.  The coordination should be through walkie-talkies so there is a less differential in collection time.  Additionally we need the expertise of the scientists to more definitively analyze the data and draw scientifically sound conclusions.
NEXT QUESTONS?
These data may give us insight into broader impacts of land surface variability on climate, including human impacts on the environment due to land surface change.  We would like to look at data from bigger sites and over a longer period of time.
SOURCES
Our scientists – Florence, Sarah, and Sean were sources of information both on meteorological terminology and on research methodology.
Several resource books and websites.

