Canada

Natural Resources Canada

A Michicer Boreal Peatland C Storage and Emissions from Extreme Wildfire _
- Technological ek
E&jﬁ% St U%?vgfsﬁgfma Dorthea Vander Bilt, Michael Billmire and Dr. Laura Bourgeau-Chavez ABOVE

Michigan Tech Research Institute (MTRI) ¢ Michigan Technological University
3600 Green Court, Suite 100 ¢ Ann Arbor, M| 48105
(734) 913-6840 — Phone ¢ (734) 913-6880 — Fax ¢ www.mtri.org

Background Data Analysis 1. How much C is stored? |Data Analysis 2. How much C is lost from emissions?
: - £ ' : Peat u r ntration : _
Peatlands play a significant role in both Carbon Equation: e e B o e Area (m?) Modeling: e
: ' T s - ST (m) (kg/m?) dry peat i oo il s e _ : :
sequestering and releasing large amounts of I E || Wildfire emission model CanFIRE (Bill De Groot, NRCAN) is widely used
carbon. In the boreal zone, peatlands are Db C. A AGC.A Aot T C B - o
- : _ pPplpAp pAp Banks, C.J. (2011) Global and In Canada to estimate C emissions from upland ecosystems.
estimated to represent 30% of the global organic R T -CP = T0iz T o1z e T |
d g E 5 ropical peatiand carbon poo
soil C stores and are widely affected by wildfire. p=1 " clob ChangeBiol 17796818 | Field data f_rom 75 sites (417 plots) Radar
.| Climate change and resulting increases in fire _ B el . " || across 11 fires from 2014-2016
frequency, extent and severity in the boreal zone Field Data: _ - Tree;Fe”B Ik‘;"e”/ et B were used to parameterize
. hick ry Bu ensit Mgy |
have the capacity to alter the hydrology and Due to small sample sizes, mean and sy |2t Thickness (em) eama | CanFIRE for peatlands to compare
ecology of the landscape with long term SONIENENNE SR 8crElgLec from a 60 o i to uplands
conseguences to peatland ecosystems and their B S e Q)| c S O OX IO 40 | _ |
i ti(?nal e I(D: il y each peatland type in R Studio . 54.53 [ 005 ooss ooz | | The ecotype map was used to
- g Below Ground Carbon (BGC): 0 000 - | distinguish peatlands and uplands
Objective: Improve the characterization, _ _ . ™ Each pixel was then treated as a Maps
quantification and understanding of boreal Peat thickness (cm), bulk density (g/cm3) and Carbon Cc();jentrat'on Below Ground Carbon ‘ £ » ; : Schematic of CanFIRE model. Orange inputs relate to fire
eatlands inialobal € [ carbon concentrations (%) for bog, treed fen, 60 0  (Me/ha) o separate “stand” for input to weather data and yellow inputs depict fuel loading data
p S | g Oba CyC | g 40 T . a derived from field measurements.
and merged open and shrub fen came from 200 - | CanFIRE and aggregated.
I | Tield measurements. Peat thickness Is the 20 23 BE | ), o B | *Assumption: inputs for each ecotype will be similar across the same fire.
Research QU estions | thickness of organic peat soil layer. Bulk 0 . : = : — gk
.- | . | Since no validation data exists for wildfire emissions, model results were
density Is the mass of dry soil per unit volume. e Crourd carbon Adiusted Area (ki) q 1l : P 5
- . - : g ) \' u uste Frea (Km =
1.How much C is stored in this peat-rich study area? How does this .| % C was calculated from collected samples. (Mg/ha) o000 =% compared to Wildland Fire Emissions Inventory System (WFEIS). Total C
compare to other estimates? B Above Ground Carbon (AGC) 10 o 1 | estimates compared well, with similar magnitudes, with slight variation by
- ‘ - | ecoregion. WFEIS overestimates Taiga shield fires and underestimates for
g : . h : - . 0 -
2. How much C is lost in emissions during wildfire from boreal peatlands Estimates were assumed to be 50% of the 5 307 e - - - - -
B 5r 9 t q nt condit h teoil calculated above ground biomass derived 5000 w02 | Talga plains which have higher proportion of peatlands.
vS. uplands under extreme drought conditions when peat solls are _ | 181 " - R |
mostpsusce ible 1o burning? J P from allometric equations from 0 0 | CanFIRE Results: CanFIRE C Wildfire Emissions | =
P g: | field data by species. - Cover Type Yearly Total
, BN Y 35000 = Mapped | Ecotypes were grouped to compare
. " i 3 i _ 20000 = Adjusted ' ; Uplands 2.6 Tg/year 6.7 Tg
Sty dy Area Map Area: o B = — | | contributions of peatlands vs uplands: P o )
Adjusted area was estimated using error = - o | » Uplands (deciduous and coniferous forest) | | -
* A 4.6 million ha peat-rich area N votor W Open FenWMDeciduous matrix and % of land cover on the map.  Fisp = = = =" » Peatlands (open & treed fen, bog) Peatland 8.6 Tg/year 25.9Tg
around the Great Slave Lake of B Marsh Il Treed FenSam Coniferous Using a stratified estimator to calculate 5000 = = = i = e T
BN swampl Bog  [|Barren/Sparse i E = = = i = * Non-peatland wetlands (marsh, swamp)
g 20 W - 2%k Bl Historical Fire peatland cover area based on error 5000 £ N =N = — B
southern NWT and northern AB W vy . E %I = = = = & Total 27.7 Tg/year 83.2Tg
th X r| n Mot h n 1 ¢ ’ ,5@} %@‘\ %Q o o S O& o Qﬁ@g & \ . C emissions RATE (Mg/ha)
_at_e pe € CEd ore tha 36 ictorical Fire Mack  Water NS %@(QOQQS( &Qﬁ © Q/(.J@* O(.\{\Q, %Q,g% \f\ : On a rate basis 140 lean Deoth-of-Burn
wildfires in 2014-15 (17%) 19%)  Marsh s o < ¢ A (Mg/ha), non- san Bept-orEy
A - 25327 km?  28A79km? ) | peatland wetlands 20 )
Multi sensor ecosystem type . 4278 ¢ Results: Bl it 2x s much £ s
map with spatial distribution of Vegetated swamp o 2285 (+/- 23.8) Mg of C/ha or 0.772 Pg of C total | | carbonas uplands < . €
- 0 11014 krri (2%) | | || and peatlands emit ¢ 2 150
l peatla.nd YRES (9_3 4 z_accuracy) :’“kF » Bog contributed most on per ha basis; treed fens :?i.;‘ over 3xasmuch & £ oo
- | * Post-fire biophysical T'EId data ") contributed the most within study region dueto || carbonasuplands £ - 8
Y collected 2015-1019 included: N 7929k’ area on the landscape. séi:;-.} during wildfires.  © g °° -
3 * Multiple layers of soil depth (duff B e | A (22%) Treed Fen . . . U . — = e 0.0~ etland eatland olan
| UpperllOwer MOSS tOp t,.“CkneSS) Bourgeau-Chavez et al. 2019. httpS//dOlOl’g/103334/ORNLDAAC/1695 32864 km? 16(8]i]i%k) i - EStImateS are |OW€|' than Ilterature, WhICh are | np_wetlands peatlands uplands t peat pland
for fuel loading parameters W it osesat ’ vayiaRieand manysacknowiedgeridec Qi I Peatlands  sveo sumed by Cover Type € Emissions by Cover Type || € EMissions by Fuel trata
e 04 Cover of wgo% debris o . iInsufficient field data. High-resolution mapping ;-...".§ account for »
% y : Total Mapped Total Carbon (Mg/ha) with geospatial information on peatland type . 59_% _Of C y Below-around
grasses, herbaceous Carbon (P ‘ Ny ' = | emissions J
3 ' : _ S AL . for 89% of wildfire
lifeform (shrub/tree and species) _ Ay Z': 200 « Shallower organic soils makes wildfire a threat. M orr:l])?lgg(i)uor; emissions.
for carbon estimates and fuel - “LO 1 200 : With increasing drought and intensifying wildfire ;‘3\4{ Aok ATy . |
| loading parameters HaM . o308 NI | 100 2073 118 regimes, the vulnerability of peatlands to wildfire isf |  burned = peatanc o Wo0cY debris (A6C)
A . Peat “brownie” sampling and peat ngé; ' o ion (B 0.0 0 a concern. | Forest Floor (BGC)
Ire aistrioution (re L4
depths for carbon estimates - N ’ £,
P Ml o | .  omBuk  Pem  cabom | 8 | ., asc | wwc | |3 Extreme drought has changed vulnerability to wildfires (Bourgeau-Chavez
| T G e | e NS (T w0 | WS etal. 2022). From 2014-2016:
Ry TR 1 ‘i j / s0g mean | 9776 0.0818 73.33 46.15 276.79 0.2706 | 9.7447 0.0095 |[286.5375  0.2801 “ e 83 2 Tg of 772 Tg carbon stored (108%) was emitted during Wi|dﬁres;
L 5 _~ L ! ( 95% Cl| 469 0.0003 0.28 0.03 2.10 0.0151 0.0543 0.0005 2.1536 0.0156 0y 1 28 T 3 60/ I |df
' e Treed Fep  ME3N | 14845 0.0855 54.83 42.32 198.38 0.2945 8.9687 0.0133 |207.3485  0.3078 ;f‘?{“' g Or 5.0%70 pPEr year ost to wildrires
;‘;.-;; 95% ClI 754 0.0101 9.40 1.04 67.82 0.1207 0.0041 0.0007 67.8224 0.1215 ;‘:..f HOW do CarbOn accumulatlon rates Compare’)
Y * -,,:.,'."___ Open/ mean 9602 0.0815 50.50 46.13 189.96 0.1824 1.8090 0.0017 191.7662 0.1841 ?} ’ ) .
Shrub Fen oo o | 664 0.0003 018 0.05 162 00143 | 00236 00001 | 16394  oows | NN » Based on studies: 7-19 Tg C per year accumulates across our area
4 Total Mean 34223 0.2488 178.66 134.60 665.13 0.7475 20.5223 0.0246 685.6522 0.7721 “\k" PY ~2X aS much C WaS emltted per year than IS accumulated
.’*P 95% ClI 1887 0.0107 9.86 1.12 71.53 0.1501 0.0820 0.0014 71.6154 0.1515 ‘l
"% Peatland Mean 11408 0.0829 59.5532 44,8666 221.7100 0.2492 6.8408 0.0082 228.5507 0.2574 \\5 NOte: th|S area/time periOd was Chosen due tO higher'than'usual ﬁre aCtiVity
:Q' . .i 95% ClI 629 0.0036 3.2864 0.3718 23.8445 0.0500 0.0273 0.0005 23.8718 0.0505 . \

A% 1 TR vy AwwTrs WY E . Y . b ~ RN YRR .. T e e =Y 9 e Y 3V

&€ YN T Yo N W O F ST 9 N S~ - -~ %




