Evaluating Response of Southern California Chaparral Landscapes

to Short-Interval Fire and Drought (1984-2018)
Emanuel Storey, Doug Stow, John O’Leary (San Diego State University), Dar Roberts and Frank Davis (UC Santa Barbara)

Rationale & Study Areas Methods, Validation, & Data Product Statistical Analysis & Interpretations
Rationale Landsat pixel-based estimates of postfire recovery Significant effects of short-interval fire on recovery?

_ _ L _ . . Landsat spectral index used to track vegetation trajectories through time || » = o _
» Postfire vegetation recovery Is critical to ecological resilience and stability 0.6 5 = S > 2 > In 2-burn sites? NO > In 3-burn sites? YES
. . O000Nn0OO O: o = 20 T 30
» Chaparral shrublands are subject to frequent fires and severe droughts 05 O ©c¥r¥o0" "o : 00 Lo ﬂ-o'qﬂ’ s 2 1« )
- . . : : | + +: : O = o DT 20 +
» Low resilience and conversion to exotic grass observed in small-scale studies| = trt 4+ 4+ 0 07 O IR N 5 °
_ . §0-4 T O SiteA i & ¢++++ +_|=_=I__+—'|" = < 10 1 o Sh = 0 + o o
» Regional pattern and controls on resilience are poorly understood voSteB : b4+ + S § . ° 02 8, 8.00g° E z o -
. . : : 0.3 H 7 e Bvens : : s 3 o9 & “ + -7 7 -7 E
> Satellite remote sensing enables regional-scale evaluation of recovery Prefire Trajectories i, ++0 &L 185.088°808°8) 208 -0 | B E T, _.--8
= = == Postfire Trajectories + = § 0 2- gE‘OOOOO i’ g'g 2 J - 81
0.2 ) —)——t—)—r—r—t—+—+—]4 | —|+—t—t—] + —t+—t—— & = O - W T !
Site impacted by short-interval fire Site impacted by drought 1984 1987 1990 1993 1996 1999 2002 2005 2008 2011 2014 2017 | £ ST 3008°, o008 & [\ 8,
e Tt R B, sz 30 b T -
L | S I R e used to o =15 T 0 5 10 15
U SR s ST ATN R - " :
NN s i = 290 4
2% e BT determine = 3 “0 i Shortest fire return interval (years)
i S PR i i i - -
R empirical % 525 At > Especially at intervals < 4 years
P e 3,55‘,5 relatlon S Of 0 6 12 18 24
S e e Fire return interval (years)
g : S5 R Landsat NDVI Significant effects of drought on recovery?
e = L o g g y
2% v,m' ¥ -~ Spectral transforms = o 0 =g | I I R TR O O IREE BRE B T DR B
W,Wwem i (B . - i and change in || £ £ . : I I Il I 1 I I :
_ N TR 2V s [N I NDV | g8 -5 1-fg-deeeeeeeee- gl R Y | 2 B CEELEEELRES TEEERS SRR R o, & B T
e - ~;;';"-.‘ ” o A ol it E2 4 e N R ¥y oA s : ¥ % A J‘;iﬁg:{fon‘ ;{{, :.,:'l,"';:"" J ; - lntcnsity ShrUb Cover' == E [ ‘I'*.I'[.:'"l{“]'-:
Regional fire history ORFCE 1ol Formulas for || 2 2 -10 g 1 = Cismontane [~
b b g a )1 o 74 p|OtS - = 18 Iransmontane
ey e ey e ° s throughout |3% 2 £ %228z 58 8352855888358 382288¢
. O 3 T N §80__ & o ] | d = N = SO = = S - M = = = = = T = = = = T = ﬁ ﬁ E E ﬁ ﬁ E E«: E
| Bl 3 Q6 © region applie A = S
RN e (S5 N inlocalized | e T
DRI RN e A E oo | 8% manner for ||
0 : ' | -~ ,9’ . . -
2002 [ 2002 & 2007 o | T Radomsamples] 07 o 80 calibration and 8 { |
2007 Number of burns » i Exposed earth i s’ .O | | R2— 1(‘).89‘_ ' accuracy § |
(1985-2008): o Non-shrub 025 030 035 040 045 050 assessment O
| ] . o | Green shrub Landsat NDVI '
PR - R IR VR AR N SN N D S - - - - - - - -
@ ';”{j ~Z2Montane zone KR RESUltS = = —SZ2Z2Z222Z222228 88888 SS8S
AN T L Regional map of postfire shrub recovery within study areas Wet Season
. Mean annual precipitation: ; ] ] ] ) ] ]
g 800 mm | Al » Climatic zone, solls, and plant community explain 30% of regional pattern
05 10 ‘ | . . L
) Unburned| “60 mm - i | - » Drought accounts for ~40 percent of recovery variation amongst xeric sites
Analysis site selection Landscape-scale predictors of recovery AT 2N ) Fine-scale patterns
; ; ; ; ; In drought-impacted, xeric ecotone Sites |mm Selected stand ... 5
Selection of sample plots from neighboring 1-burn and 2-burn sites (a), on consistent aria J P : B o D‘:lmt Stj 3 :;:,aﬁ} 5
: T . - : . . ariable p R SLnas RX s
terrain facets (b), providing statistical control for environmental variations Coef. || - Spatial (ecotone) "’:: © e
@) o (DU Py e, * Elevation <0.001| -6.00 | -0.35 ||.__. iga:zjfar;mis ,.... - e A
p = Plant community <0.001§1027 | 0.12 || “coastline K || i f S
E] Soil Permeability <0.001] -7.85 | 0.14 [|>hrupcoverchange (-
o Visible Atmospherically- | <0.001| 18.45 | -0.38 - 0 33 mﬁ
" Resistant Index T 25 percent mmmme— km
| Conclusions
S il F g 2 T — » Drought is a significantly greater control on recovery than fire interval
J i ¢ 2 b 5 ' o |  —4 _ _ _ _
wa S¥ C - ‘ = Vi » Drought impact most severe near inland deserts, at middle elevations
£30.5 km sample plots et® Terrain aspect (percent) _ _ _
-~ Pair indicators *T [ N ot e ¥ » Landscape-scale drought impact somewhat predictable from spatial data
Number of b ry [l o " | . . .
. L2 g s =0 BastWest[|| b _ < > Conservation and fire control should focus on vulnerable sites
: / South e
-2 —— e Acknowledgements
Research Questions Elévation This work was supported by_ the Ca_lifornia Strategic_ Gro_wth _Council's Climate
" _ | fi anifi v diminish a . ) Change Research Program with funding from the California Climate Investments
1. Do short-interval fires significantly diminish posttire recovery: (m “'5',{%()0 initiative (Agreement #CCRP0061), and by the National Aeronautics & Space
. . ,) T Administration through an Earth & Space Science Fellowship (#80NSSC17K0393),
2. How do severity and timing of drought affect recovery: — supporting Emanuel Storey
O . P' CALIFORNIA STRATEGIC
- - - - O = $ GROV\(I)TH COUNCIL 0
SAN D S o
3.  Which variables best predict drought impact at landscape scales? Ut: Sania bathara P SO0 Sm y oo S W“-




