
1. Background 2. Precipitation Climatology 3. Warm Season Precipitation Climatology Results
• Data: 15-minute precipitation data 

from rain gauge 1 (RG 1) and rain 

gauge 14 (RG 14) from 1970-2019 

Warm Seasons (April 1 – Sept 30)

• Precipitation Readings are defined 

as 15-minute measurements of 

>=0.5mm

• Storm Events determined using 

data supplied by Dr. Mark Green 

(HBEF) and are defined as periods 

where readings are <6hrs apart 

and separated from other events 

by at least  6 hours

5. Wind Flow Analysis 

Analysis of Warm Season Precipitation and Wind Flow Within Hubbard Brook Experimental Forest

                                                                        Daniel T. Harkin¹, Izzy Collins2, and Eric G. Hoffman3

                                my LinkedIn                                                               1– University at Albany,  2-Ball State University, 3-Plymouth State University
                                                           

      Common Events

• A veering pattern is present during common 

storm events for both periods of study (Fig. 5)

• There is a shift west for all levels from 2000-2004 

to 2015-2019 (Fig. 5)

• More variability in the wind direction at all levels 

in 2000-2004 when compared to 2015-2019 (Fig. 5)

• Increased wind speed at all levels in 2015-2019 

when compared to 2000-2004

• For the 2015-2019 period, 10m and 925mb winds 

during common events showed a pronounced 

westerly shift for higher percentile events (Fig. 6)

• There is an apparent decrease in wind speed at 

10m and 925mb during higher percentile events 

(Fig. 6)

    Unique Events:

• 10m and 925 mb winds for RG 14 unique events 

are more Southwest compared to RG 1 unique 

events  (e.g. in 2000-2004, as in Fig. 7)

8.  References & Acknowledgements

5a.  Methodology 6. Conclusions

• Warm season annual precipitation as well as the 

frequency of precipitation readings in HBEF has 

increased over the period 1970-2019

• A veering wind pattern is present during common 

storm events

• Winds at all levels shifted Southwest and 

narrowed in directional variability from 2000-2004 

to 2015-2019

• Winds shift west with less veering for higher 

percentile common events

• Total annual precipitation increased for both 

rain gauges from 1970-2019

• 1997-2012 showed lower correlations between 

gauges compared to other periods

• Annual frequency of 

precipitation readings 

increased for both rain 

gauges from 1970-2019

• 1997-2006 showed 

lower correlations 

between gauges 

compared to other 

periods

• Data: ERA5 reanalysis for a point in HBEF for the 

periods 2000-2004 and 2015-2019

• 10m, 925mb, 850mb, and 700mb wind flows were 

analyzed during storm events

• Events recorded by both rain gauges are denoted as 

common, while those recorded at only one station 

are denoted as unique

• Storm Events were categorized by the percentile 

value of the maximum precipitation rate for 1970-

2019 

• Wind roses were made depicting wind direction and 

speed frequency

• Hubbard Brook Experimental 

Forest (HBEF) is located near 

the White Mountains in New 

Hampshire

• Agel et al. (2015) concluded 

there were increases in total 

annual precipitation in the 

Northeast U.S.

• Pryor et al. (2012) showed that 

90th percentile 10m wind speeds 

decreased across the 

Continental US, including New 

England, from 1973-2005

5b. Results 

What role does wind flow play in the discrepancy in precipitation data 

seen in the 1997-2006 period in Hubbard Brook?

4. Research Question

Figure 3: 
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Total 
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Figure 4: 
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regression 
line (red)

Figure 2: Topographic  Map of Hubbard Brook Experimental 
Forest in New Hampshire. The Green Dots highlighted by the 
arrows indicate the locations of RG 1 and RG 14.

Fig. 1: Map of New Hampshire, with Hubbard 
Brook Experimental Forest  (HBEF ) highlighted 
in the red box. 

7. Future Work 
• What is the role of wind flow with respect to storm event 

intensity?

• Do the changes in wind direction and variability exist in 

other periods from 1970-2019?

• How do mesoscale processes such as convection or 

orographic flow determine storm event intensity and 

frequency (e.g. Wasula et al. 2002)?

• How do other climatological factors such as precipitable 

water and instability influence wind flow during storm 

events?

• What are the characteristics of precipitation events with 

northerly flow in HBEF?

Figure 7: Wind roses for 10m and 925mb  at RG 1 and RG 14 during Unique Events over the period 2000-2004. 
Radial Ticks represent percent frequency.
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Figure 6: Wind roses for 10m and 925mb  for all common events (top row) and 95th percentile events (bottom row). 

RG 14
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Fig. 5: 10m, 925, 850, and 700mb wind roses for events common to both rain gauges for the periods 2000-2004 (left) and 
2015-2019 (right). Radial Ticks indicate percent relative frequency of each wind direction. Wind Speeds given by color bars.
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