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* Tropical Cyclone(Hurricanes) are one of the most damaging and -
expensive natural disasters that regularly affect the East Coast. e et e

« Research has shown that TC propagation speed has slowed down
In the recent years between 1949-2016. (Kossin 2018)

« The observation of slower TC translation speed has the potential for
elevating hazards.
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Number of observations: 66, Error degrees of freedom: 64
Root Mean Squared Error: 5.46

R=-sguared: ©0.8979, Adjusted R-Sguared @.@838
F-statistic vs. constant model: 6.95, p-value = B6.8185
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« The conseguences of storm surges and flooding bring about social, : et as e sssa

Residual 1988.8 64 29.824

political, and economical problems that stunt the growth of the US.
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 We must adapt, and overcome these challenges by computing and

predicting the trends of future hurricanes to better prepare Hurrica.ne Katring [Tr(_)pical Cyclone in Iqte August _2005] Figure 1 describes the annual frequency for Tropical Cyclone from 1948 to 2013. Linear
ourselves in dealing with the intensity of tropical storms. https://www.britannica.com/event/Hurricane-Katrina regression model and anova summary table applied to examine the significance of trend.
Methods & Definitions Results |
Top 50 Hurricanes Examples: Longest vs Fastest Annual Mean of Propagation Speed
 Tropical Cyclone track data is from 1948-2013 with
. . . Annual Mean of Propagation Speed for Tropical Cyclone(1948-2013)
Lagrange evolution, each time step is 6 hourly for
individual TC. .
« The TC propagation speed is computed by total distance -
over total time along the full TC track. £ .
. . g Number of observations: 66, Error degrees of freedom: 64
 The propagation angle of TC are under the calculation of Soot ean squares peror: 2.5
- : - R T N e
@ = arctan(y/x). wherey is vertical movement of
hurricane to the North pole while x is the horizontal -~
movement either westward or eastward directions. smsa P Memst o puale
« Angular displacement calculated by the absolute value L o o e 3 mom e oo
of the deduction of two successive angles. o
The an a.IySIS for ove_rall trends are ComDUted by linear Figure 2a describes examples of hurricanes with the top 50 longest distance on regional Figure 3 describes the Annual Mean Propagation Speed for Tropical Cyclone from 1948 to
regression model with nova sum mary. plot(1948-2013). Figure 2b describes examples of hurricanes tracks with the top 50 fastest 2013. All TCs speed are average calculated for each year. Linear regression model and
speed on a regional plot( 1948-2013). anova summary table applied to examine the significance of trend. Results agree with Kossin

paper 2018 on TC speed.

Mean Propagation Speed vs Mean Cyclone Wind Speed Annual Mean of Cyclone Wind Speed Intensity Propagation Speed vs Wind Speed During TC life Cycle
Wind Speed vs Propagation Speed for Tropical Cyclone (1948-2013) Mean Propagation Speed during TC Life Cycle (1948-2013) Mean Wind Speed during TC Life Cycle (1948-2013)
70 r e Annual Mean of Windmax Speed of Tratropical Cyclones(1948-2013) T T T T T 40 T T T T T
% Data Estimate SE tstat pValue
Fit " Eiita_ Linear regression model: 35 |
60 | S CDﬂﬂdEﬂCE bDUﬂdS ------- Confidence bounds y~14+x1 3[} L
(Intercept) 6.0305 0.96808 £.2283 6.9216e-10 30 Estimated Coefficients: —
— % W x1 0.02636 0.036475 17.172 4.8042e-58 Estimate SE tStat pValue é 30 r
;E 50 w x %X( X X E 25 | -
E « Xx X x X og L (Intercept) 6.9137 27.818  0.24854  0.80452 = E o5 |
‘-_;’ w X » x ;x )-ix X Number of observations: 990, Error degrees of freedom: 988 x1 0.0095664 0.014045  0.68111  0.49826 % 2 %"
40 x X Root Mean Squared Error: 7.8 Q) - i
% ﬁ%fég‘x@)% ‘ X& )8.5()-( Xxx R-squared: 0.23, Adjusted R-Squared 0.229 % Number of observations: 66, Error degrees of freedom: 64 U:j (%'2[}
U:'J x N o B o F-statistic vs. constant model: 295, p-value = 4.86e-58 %26 ifg;ugizg:Sg‘f;g?g,Er;g;ﬂsi;ﬂ_squared: —0.00832 '% 15 E
_g 30r ¥ g g é F-statistic vs. constant model: 0.464, p-value = 0.498 % E 15 |
a ? sunSq  DF  MeanSq F pValue s = o o
a _ 24 ) o <
020 3¢5 table 907 10
- Total T79EL 989 76.048 sunSq  DF  MeanSq F pValue e
Model 17925 1 17925 294.89 4.8642e-58 _ 5| 5
' 60056 988 60.785 2r i
10r1 Residual 5003 0. 765 ) Total 304.59 65  4.6861
. Lack of £it 50622 977  61.026  1.5472 0.21044 Model 2192 1 2.192  0.46392  0.49826
. Pure error 433.88 11 39.444 Residual 302.4 64 4.725 0 0
0 I I I | I I I I I 2‘?94[] 1 9|5[] 1 9‘60 1 QITU 1 QISU 1 5;90 2UIUU 2[]‘1 0 2(]|2U D 5 1 D 1 5 2[} 25 3[} D 5 1 D 1 5 2[} 25 3[}
10 15 20 25 30 35 40 45 50 55 Years Time (Days) Time (Days)
Average Wind Speed (M/Sec)
Figure 4 describes a correlation analysis between wind speed and propagation speed for Figure 5 describes annual mean of wind max speed for Tropical Cyclone(1948- Figure 6 describes correlation analysis between the maximum 6 hour time step
hurricanes(1948-2013). Linear regression model and anova summary table applied to 2013). Linear regression model and anova summary table applied to examine the wind speed with corresponding propagation speed for Tropical Cyclone(1948-
examine the significance of trend. significance of trend. 2013).

Results IlI Conclusions

Propagation Speed Based on Direction

Directional Shift Tendency of Hurricane

« We observed an increasing trend on annual frequency of TC from
45  Propagation Slpeed Mean at Dlifferent Directional Angles for Trlatropical Cyclor:lesﬁ 948-2013) .
Directional Shift Tendency for TC (1948-2013) 1948 to 20 13 W I t h p -Val u e Of O - O 1 -
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Eastward
between 0°- 45°

:  Annual mean of propagation speed showed a decreasing trend
e with p-value 0.09 while the directional shift tendency of TC paths
shows a increasing trend with p-value of 0.0009.

*  Data
Fit
""""""" Confidence bounds

16

[\
[4)]

Westward
between 0-45°

h
o

Westward
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« Current findings suggest a cooperative effect between TC
propagation speed and wind speed with p-value 4.86e-58 and
correlation coefficient(r) 0.49.
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« Based on our directional propagation speed analysis, we found out
hurricanes move the fastest when they turn eastward follow by
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o westward and last poleward.
* Further analysis is needed on the correlation between TC
Figure 7 describes annual mean of directional angles created by hurricanes path for each 6  Figure 8 describes speed of average for each direction TC travel: westward, poleward propag ation SpGEd and wind speed.
hour time steps.Linear regression model and anova summary table applied to examine the and eastward at different angles. All the angular velocity are average into these three
significance of trend. directions.

Acknowledgement

The authors thank the Pinkerton Foundation and the American Museum of Natural History for funding and supporting Jieying Yu and David Chen through the High School Initiative in Remote Sensing of the Earth Systems Science
& Engineering (HIRES) program. In addition, thanks to Katherine Towey, and Veeshan Narinesingh for additional support throughout this research project.


https://www.britannica.com/event/Hurricane-Katrina

