Fire Scar/Climate Analysis, Fall 2013
1. Data

a. 3 sets of fire scar data for multiple sampling sites combined (Holly and Erica):

· SE AZ (Arizona: Pinalenos, Huachucas, Rincons, Catalinas, Santa Ritas)
· Two areas in NM: 
· Jemez/Bandelier

· Sandias
· Percent of recording trees scarred, averaged across the sites within the two regions, for D, E, M, L, A, (no Us).  Percentages calculated with zeros

· 1650-1900
b. 2 pairs of seasonal climate reconstructions: 
· NAM2 region in AZ (standard precipitation index)

· Rio Grande box from Cochiti Dan to Elephant Butte dam (CEB), total precip

· Cool season (Oct-April) and monsoon (JJA)
· 1650-1900

2. Analysis

a. How closely linked is seasonal climate to fire occurrence in these two regions?

Correlations between seasonal precipitation and percent scarred in respective regions, different combinations of scar positions (D, E, M, L, A, -- no U –undetermined) for current year, and lagged back one and two years.  
Results:  
· Generally speaking, across the three regions, best correlations are with current years, OA and DEM scars.  
· For CEB/Jemez, some weak but significant correlations with JJA although not clear why since many of these scars (Ms?) formed before the JJA.  However, L+A shows the strongest.  L+ A also with JJA for NAM, but weaker.  Nothing much for Sandias and JJA

· Lagged responses: nothing for Jemez and OA, JJA, but yes for Sandias and NAM and OA (+). For NAM, several weak correlations with JJA (+) 


[Correlations are maybe not appropriate, given all the 0s in these series, autocorrelation?]

DEMaz  0s = 58/251

DEMj 0s = 68/251

DEMs 0s = 196/251

DEMaz AC1 just significant, r = -0.124

DEMs – no sig AC

DEMj AC2 and 3 sig, r = -0.160, -0.134

b. How widespread are the largest fires (across the three regions)?
Correlations:  all scars (not U), DEM, L+A years for three regions: 
%scar, all: r = ~ 0.32

% DEM: r = ~0.34

% L+A: r = ~ 0.0 except for Jemez and Sandia (r = 0.221)

Plots of top 20pctl scars for three regions – lots of variability

Ranked DEM fire scar years, top (largest) 20th pctl (50 years) for three regions.

Also ranked larges L+A fire years for Jemez and NAM (only 15 non-0 L+A years in Sandia)
For DEM fires, across region:
10 years with large (20th pctl) fires in common across all 3 regions (4% of years)
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L+A fires, , across region:




15 in both AZ and Jemez (6%)

Time series plot for this.  Interesting that only 4 are shared just between Sandia and Jemez – twice that number Sandia and AZ, and about the same AZ and Jemez.  Of the shared LA fires, 10 or 15 occur in DEM fire years.

c. What are the corresponding cool season, and prior monsoon and cool season anomalies that accompany these big fire years?

Comparison of 10 DEM years with large fires across all 3 regions and the current year and antecedent year precipitation conditions, cool and monsoon seasons.  Also whether there was an L+A fire in 2 regions
d. Are there any patterns in DEM fires and seasonal precipitation that correspond to these relatively rare summer (L and/or A) events?

Summer fires were briefly considered

e. Is there any association between wet prior monsoon and the DEM fire season?

Counts of larger than median DEM fires following extremely wet (90th pctl) and very wet (80-89th pctl) monsoons, by region

