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• The amount of rainfall in Central New York has economic impacts on all 
types of businesses. Rainfall events in 2006 and 2011 caused regional 
devastation with major flooding. These 2 “100 year” flood events (in a 
span of 5 years) caused people to question what was happening in our 
atmosphere. This project will research those questions and create a 
climatological precipitation analysis.  
• The primary goal of this project is to research and conclude whether or 
not precipitation amounts are changing in the region and, if so, how 
(increasing/decreasing). The frequency of rainfall events can then be 
evaluated and it can be concluded if there are less/more  storm events 
with fewer/ higher amounts of precipitation.  

1) Major flood events are identified through NWS records. 
2) Trends are plotted. The data and trends for each station are compared  
to analyze the effect of heavy flood/drought events on the trendline.  
 - Graphs are made for prcp days with events & prcp days wo/ events  
 -Cities are compared across the region. 
3) Cities are compared for the months that typically have the highest and  
lowest amount of precipitation.    
4) Anomaly plots will be made for yearly and decadal records to find historic trends. 
5)  A mean CNY record will be created with  representative data prior to 1950. 

NY Station Locations 

Hurricanes impact thousands of people while causing severe destruction and 
economic chaos in cities worldwide each year. In the current changing climate, 
environmental and atmospheric changes can be expected. Impacts on hurricane 
strength, frequency, and tracks are already being observed. This research aims to 
examine how hurricane stage durations and track lengths react to climate change. By 
analyzing hurricane stages and tracks in the Atlantic and Pacific Ocean basins 
between 1980 and 2013, changes in hurricane tendencies can be seen. A separate 
analysis of anomalously long and short storms will be conducted. This study will 
examine the atmospheric and oceanic conditions present during the atypical storms. 
The goal of this research is to identify if hurricanes are intensifying more rapidly now 
than they did in 1980.  

The study of climate oscillations and their influences on meteorology are 
imperative to increasing forecast accuracy. Trends and phases of climate 
oscillations have an effect on daily temperature, daily precipitation, and storm 
tracks. Specifically, the North Atlantic Oscillation (NAO) is a teleconnection that 
plays a large role in weather occurring over Europe. This project aims to see if 
positive and negative phases of the NAO during wintertime can act as a forecast 
tool for European springs. Inspiration comes from Herceg-Bulic and Kucharski 
(2013): North Atlantic SSTs as a Link between the Wintertime NAO and the 
Following Spring Climate. Preliminary data analysis compares differences in NAO 
phase with daily air mass frequency types at 16 different European stations, 
separated by coastal and inland characteristics. These findings will help to verify 
or conflict the Herceg-Bulic and Kucharski (2013) findings. 

Our work thus far has found that in negative NAO winters, both coastal and inland stations 
experience colder and moister air masses. However, during positive NAO winters, inland 
stations experience warmer and drier conditions, whereas coastal stations demonstrate 
moderate conditions and very slight changes. The inland stations show the largest differences 
in NAO winter of air mass type, while the coastal stations show very small differences. During 
negative NAO spring, both inland and coastal stations experience warmer and moister 
conditions. In positive NAO spring, coastal stations show an increase in dry air mass 
frequency, while inland stations demonstrate a wide range of extremes with no solid identifiable 
pattern. 

Preliminary Results  

Region & Data 

Trendline Equation = 0.4034x + 85.06 
                             R² = 0.023 
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NCDC Cooperative Station 
Network , 1950-2013, 13 
stations. 
 
2 Stations will be added for 
data back to 1900. 
 
Historical Documents will be 
used to find prcp info. prior 
to 1900 . The goal is to 
construct a record as far 
back as possible for CNY. 
 

BGM Annual Precipitation (mm) 
* Major flood/drought events are excluded. 

2 of the 3 projects were funded with student 
research grant fellowships. The third project 

submitted an application for funding this semester. 

Each line on this map represents a hurricane track. The stages experienced by each hurricane are 
indicated by an assigned color. The typical stage sequence for hurricane development is as 
follows: Tropical Depression, Tropical Storm, Category 1, Category 2, etc.  
**Latitude, longitude, and time information of each storm are easily accessed through NOAA. 
Map and data from: http://coast.noaa.gov/hurricanes/ 

• The trends indicate a decrease in stage duration since 1980. This holds true for 
all stages of Category 2, 4, and 5 storms. 

• Storms that lie above 2 standard deviations are classified as anomalously long. 
The data shows that most anomalously long storms occur in the earlier part of 
the record.  

Stage durations for Category 2, 3, and 5 hurricanes 
 

Tropical Strom to Category 1 for Category 5 
R2 = 0.04066 

Tropical Depression to Tropical Storm for Category 2 
R2 = 0.05842 

Tropical Depression to Category 1 for Category 2 
R2 = 0.05559 • Category 3 hurricanes indicate 

an increase in stage duration 
since 1980. 

• Anomalously long Category 3 
hurricanes occur in the middle 
part of the record. 

Selected European Spatial Synoptic Classification (SSC) air 
mass stations are broken into two categories, based on 
location to Atlantic coastline. It is hypothesized that inland 
and coastal stations will have different NAO impacts. 
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CFR Winter –NAO Frequency Differences 

Initial analysis comes from identifying patterns in air mass 
frequencies over Europe. Our air mass frequencies are 
calculated with data from the Spatial Synoptic Classification 
from Kalkstein et al. (1996) and Sheridan (2002) and Bower 
et al. (2008) who extended the index into Europe.  

These two plots demonstrate characteristics we have identified in negative NAO winters of coastal & inland 
stations. On the left, Caen shows a modest increase in MP air masses and a modest decline in DM air masses. 
At the Poland station on the right, the same departures are much more amplified. The MM air mass also 
declines by >10%. So, in negative NAO winters we see colder conditions in Europe and perhaps snowier 
(wetter) conditions. At all of our coastal stations, the changes were more moderate than the pronounced inland 
changes. The positive NAO phase shows different tendencies, like more mild, wetter conditions with more MM 
air masses. Spring air masses are also analyzed but not shown. 

Air Mass Analysis 

7056.2 

6033.6 

5400 
5600 
5800 
6000 
6200 
6400 
6600 
6800 
7000 
7200 

Cooperstown  Ithaca 

High Precip Month - June 

4169.1 

3349.7 

0 
500 

1000 
1500 
2000 
2500 
3000 
3500 
4000 
4500 

Cooperstown  Ithaca 

Low Precip Month - February 

Example of 
Hurricane 

Track Lengths 
& Stages 

= 8 Coastal 
SSC stations 

= 8 Inland 
SSC stations SSC Air Mass Types 

DM, DP, DT MM, MP, MT MT+, TR 

-5.9 

0.0 

-0.1 

-10.7 

21.5 

-5.2 

-0.9 

1.2 

-15 

-10 

-5 

0 

5 

10 

15 

20 

25 

DM DP DT MM MP MT MT+ TR 

POZ Winter  -NAO Frequency Differences 


	Slide Number 1

