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Introduction

This brief report describes a difference between our computation of OCN values, and the method recommended by Livezey et al. (2007; hereafter L07).

The concept of OCN – essentially averaging periods other than 30 years in length – stems from Huang et al. (1996). L07 offers an alternative calculation of OCN. In L07, the number of years for computing OCN normals (N) is a function, among other things, of the lag-1 autocorrelation (g) of the residual annually-sampled monthly time series. For instance, consider a time series, T(t), of January monthly-averaged mean temperatures from 1940-2008:

T(t) = [T(1940), T(1941), … T(2007), T(2008)]
The residual time series, T’(t), is calculated by first fitting the data with the Hinge Fit routine described in accompanying documentation, and then subtracting the Hinge Fit series from T(t). Then, g is computed as the lag-1 autocorrelation of T’(t). It represents a measure of the degree to which one arbitrary point in the residual time series is related to the previous and/or following year’s value. Therefore, L07 refer to g as the redness parameter, referring to how “red” the time series is. Red time series are dominated by long-term fluctuations, with relatively less variability from one point in time to the other (in our case, year-to-year variations).
Handling Negative g Values
L07 states that real world cases of g range from near zero to greater than +0.5. However, our computations show that g is essentially normally-distributed about zero, with a mean near -0.002 and a standard deviation of ~0.13. In other words, the g values appear to be random. Based on personal communication with Dr. Robert E. Livezey, we have learned that L07 set all negative lag-1 correlations to zero, arguing that negative lag-1 correlations lack a physical basis.
For the sake of the consistency of our computations, we leave negative g values unchanged. Although ascribing a physical meaning to negative lag-1 correlations is challenging, there is no impediment to utilizing negative g values in the relevant equations in L07, which are derived from theory. The effect of retaining negative g values, rather than setting them to zero, is considered below. 
Method and Results
Recall that the OCN method determines the optimal number of years, N, for computing a climate normal. Let Nr denote the averaging period for which negative g values are retained, and Nz denote the case when g values are set to zero. We used monthly-averaged mean temperature data (all months) from 1940-2007 to compare the values of Nr and Nz. The results are summarized in Table 1.
In all cases, Nz ≥ Nr. On average, Nz is ~1.3 years longer than Nr. In other words, setting negative g values to zero typically results in slightly longer averaging periods. Almost 70% of the time, the two averaging periods are either identical or off by only 1 year. Generally, large values of the quantity [Nz-Nr] only occur for large N. The expected absolute differences between Nz-year averages and Nr-year averages decrease as N increases. Furthermore, the retention of negative g values results in error values (η) that are always smaller than when negative g values are set to zero (see the relevant equations in L07).
Table 1: The effect of retaining negative g values versus setting these values to zero.

	Nz-Nr
	Count
	Min (Nr)
	Mean (Nr)
	Max (Nr)
	Cumulative Percent


	0
	14642
	7
	27.6
	68
	30.74%

	1
	18564
	6
	18.7
	67
	69.71%

	2
	8353
	7
	22.5
	66
	87.24%

	3
	3145
	9
	29.0
	65
	93.85%

	4
	1409
	12
	34.0
	64
	96.80%

	5
	686
	18
	39.5
	63
	98.24%

	6
	380
	22
	43.9
	62
	99.04%

	7
	208
	28
	46.4
	61
	99.48%

	8
	132
	34
	50.0
	60
	99.75%

	9
	73
	39
	52.2
	59
	99.91%

	10
	26
	39
	53.4
	58
	99.96%

	11
	13
	43
	53.2
	57
	99.99%

	12
	5
	44
	50.4
	56
	100.0%


Summary

In summary, our approach differs from L07 with respect to the retention of negative g values. We retain them, whereas L07 set negative g values to zero. Overall, the effect of this change is relatively small, but we believe our approach is sound and should result in marginally smaller expected errors. 
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