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Abstract

The Mind Weave weather model is designed to loosely model real
world weather systems while allowing magic to affect parameters of
the model. The Mind Weave magic system can effect changes in atmo-
spheric moisture, temperature, and winds. The purpose of this paper
is to analyze the behavior of this weather model and produce corre-
lation matrices that help us to predict how a spell cast by a mage to
alter the key parameters will affect weather locally within the game.
The weather model is highly complex and we will be making certain
assumptions to simplify analysis.

1 Simplified Weather Model

We will begin our analysis with a single cell of the weather model without
compensating for wind effects. This is equivalent to assuming that the cell is
surrounded with identical cells so that migration due to wind has no effect.
This analysis will later be coupled with a wind analysis. Because wind be-
havior is independent of behavior in an individual cell (wind is primarily a
product of gradients between cells), we can analyze the two random processes
independently.

The cloud cover process and the rainfall rate process have the same form
and are given by

Ln = Ln−1 + Cn (1)

for cloud cover and

Yn = Yn−1 + Xn (2)
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for rainfall rate, where C and X represent the change in cloud cover and
rainfall rate, respectively. Solving for the autocorrelation of L we see

RL(t, s) = E[LtLs] (3)

= E[(Lt−1 + Ct])(Ls−1 + Cs])] (4)

= E[(Lt−2 + Ct−1 + Ct])(Ls−2 + Cs−1 + Cs])] (5)

= E[(Lt−k +
k∑

n=0

Ct−n])(Ls−k +
k∑

m=0

Cs−m])] (6)

= E[Lt−kLs−k] + E[Lt−k

k∑
m=0

Cs−m] + E[Ls−k

k∑
m=0

Ct−m] + E[
k∑

n=0

k∑
m=0

Cs−mCt−n].

(7)

If we then define a sample mean of C over a long period k, C̄, we then see

RL(t, s) = RL(t− k, s− k) + (k + 1)C̄E[Lt−k] + (k + 1)C̄E[Ls−k] + (k + 1)2C̄2.
(8)

Under most conditions, the probability distribution for C is centered about
0. For large L, the distribution is fairly symmetric about this value. It is
therefore reasonable to assume C̄ ≈ 0. Under this assumption

RL(t, s) = RL(t− k, s− k), (9)

which is a key requirement for a Wide-Sense Stationary (WSS) process.
With similar assumptions on Y and X, it can be shown that

RY (t, s) = RY (t− k, s− k). (10)

Both processes L and Y have expectations and variances that are independent
of time given only a priori knowledge. Therefore, the processes are WSS.
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