How can the Differential Equations
be important in Forecasting Hurricanes



Know your weather!

"I never watch the weather
unless a storm has a name."




One example know as the Application of Curve (Part 1)
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One example know as the Application of Curve (Part 2)

Figure 4.5.1 A family of curves defined by y —cx? = 0




Another example of Application of Curve (Part1)




Another example of Application of Curve (Part 2)




An illustration of Application of Curve with parabola/parabolic
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Another method of determining the direction of
hurricanes was the use of direction fields as
dynamic models. According to Hurricane
Science, they do this by a system called
horizontal boundary condition, which would
record accurate track and intensity for its
forecasts. In their model, there is a wind
direction as arrows with other backgrounds
such as wind speed with a set that resembles a
graph where the x and the ‘y’ are data of
distances. The wind direction allows them to
depict the hurricane's movement and
understand the strength that the hurricane is
providing. This is considered to be the most
plausible way people use for the weather of
hurricanes and parabole/parabolic.
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Looking back to the Digital Commons textbook, on pages 16
to 17. They also face a similar difficulty and create a similar
measure to find their solution. Since it is complicated to find
complete solutions for various differential equations, they
have to use graphical methods to know how equations
perform. To do that they use an existing first-ordered
equation solution y = f(x, y), then recall that this is also a
function of y = y(x). Plugging in would be y'(x) = f(x, y(x)).
With this, it can be calculated with slopes of curves known
as the slope of an integral curve through a given point (Xo,
Yo) provided in f(Xo, Yo). This would be the start of
direction fields. Now, if the following f can be an R set, it
can construct a direction field for y'= f(x, y) by having
multiple tiny segments like arrows on each (x, y) point on R
with slope f(x, y). But, since it we cannot waste any more
time plotting every point in R, we can create a set of finite
points in R. Among which having f become a closed
rectangular region.
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Have point [a,b,c,d] be the equally spaced point: a = x0 <x1 <
. <xm=b
and C =y0 <yl <... <yn = d. With these, it formed points,
we would assume to be (xi,yi),0 < I<m, 0 < j < n would
become the rectangular grid(located in figure 1.3.1) where it
would place the finite amount of short line segment with
possible slope, this can allow us to create an integral curve. In
addition, a numerical method will allow us to plot solution
curves in the rectangular grid if f is continuous on R, then
many formations will form based on figure 1.3.2 to figure
1.3.4. These formations look similar and possibly an
inspiration for the idea of horizontal boundary conditions as
both follow plot solution curves that provide directions and
are even continuous in their graph form.



Direction fields as dynamic models illustration!
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Figure 1.3.1 A rectangular grid
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Direction fields as dynamic models explanation! (Part 2)
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Direction fields as dynamic models explanation! (Part 3)

Each set function had a different purpose such as Q: works on time, Y:(l, @) being as

spherical harmonics, which is equal to exp(imA)P m(CD) which 1s used for longitude A and
n
latitude @_ These are the ones that will be then transformed into ordinary differential equations

g m
for the spectral coefficients Qn

As how they tried to solve, they first need to have the expanded field of spherical harmonics

become truncated at once:
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Real World Event and why we would use differential equation for incoming

Hurricane (Part 1)

Hurricane Sandy
22-29 October 2012
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Real World Event and why we would use differential equation for incoming
Hurricane (Part 2)
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In conclusion, using the aspect of differential equations would be able to help individuals to analyze the possibilities for
forecasting hurricanes such as the direction where the hurricane is going and how strong the hurricane becomes. A differential
equation is considered to be tedious and complicated at first. But this example makes the analyses much more understandable
when you want to know about the hurricane's current activity. As such, I hope we can use the differential equation for future
forecasts.
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