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Background:	   Wildfires	   have	   produced	   black	  
carbon	   (BC)	   since	   land	   plants	   emerged.	  
Condensed	   aroma<c	   compounds,	   a	   form	   of	  
BC,	   have	   accumulated	   to	   become	   a	   major	  
component	   of	   the	   soil	   carbon	   pool.	  
Condensed	   aroma<cs	   leach	   from	   soils	   into	  
rivers,	  where	  they	  are	  termed	  dissolved	  black	  
carbon	  (DBC).	  The	  transport	  of	  DBC	  by	  rivers	  
to	   the	   ocean	   is	   a	   major	   term	   in	   the	   global	  
carbon	   and	   BC	   cycles.	   To	   provide	   a	   first	  
es<mate	   of	   Arc<c	   riverine	   DBC	   export,	   25	  
samples	   were	   collected	   from	   the	   six	   largest	  
Arc<c	   Rivers	   (Figure	   1)	   and	   analyzed	   for	  
dissolved	   organic	   carbon	   (DOC),	   colored	  
dissolved	  organic	  ma9er	  (CDOM)	  and	  DBC.	  	   Figure	  1.	  Map	  of	  Arc<c	  study	  watersheds	  and	  pan-‐Arc<c	  

watershed	   (red	   line).	   Red	   dots	   are	   sampling	   loca<ons;	  
watershed	  color	  corresponds	  to	  data	  points	  in	  Figure	  2.	  Results	   &	   Discussion:	   A	   simple	   linear	  

regression	  between	  DOC	  and	  DBC	  (Figure	  2a)	  
indicated	  that	  DBC	  accounted	  for	  8.9	  ±	  0.3%	  
of	  DOC	  exported	  by	  Arc<c	  rivers.	  To	  improve	  
upon	   this	   es<mate	   an	   op<cal	   proxy	   for	  DBC	  
was	   developed	   based	   upon	   the	   correla<on	  
between	  DBC	  concentra<ons	  and	  CDOM	  light	  
absorp<on	   coefficients	   (Figures	   2b&c)	  which	  
was	   shown	   to	  be	   robust	  out	   to	  wavelengths	  
long	  enough	  to	  allow	  for	  future	  es<mates	  via	  
remote	   sensing.	   Compara<vely	   easy	   and	  
inexpensive	   to	   measure	   CDOM	   a254	   values	  
were	  determined	  for	  410	  Arc<c	  river	  samples	  
collected	   over	   a	   7	   year	   period.	   U<lizing	   the	  
rela<onship	   in	   Figure	   2c	   each	   of	   these	   a254	  
values	  was	  converted	  to	  a	  DBC	  concentra<on	  
providing	   an	   extended	   record	   of	   DBC	  
concentra<on	  data.	  Coupling	  this	  record	  with	  
daily	  discharge	  data	  from	  the	  six	  major	  rivers	  
allowed	   for	   an	   es<ma<on	   of	   riverine	   DBC	  
loads.	  Scaling	  to	  the	  full	  pan-‐Arc<c	  watershed	  
results	   in	   an	   es<mated	   flux	   of	   2.8	   ±	   0.3	  
million	   tons	   of	   DBC	   from	   land	   to	   the	   Arc<c	  
Ocean	  each	  year.	  This	  equates	  to	  8%	  of	  Arc<c	  
river	  DOC	  export,	   slightly	   less	   than	   indicated	  
by	   the	   simpler	   DBC	   vs.	   DOC	   concentra<on	  
based	   es<mate.	   Both	   fire	   and	   riverine	  
discharge	   are	   predicted	   to	   increase	   in	   a	  
warmer	  Arc<c	  sugges<ng	  the	  export	  of	  BC	  to	  
the	  Arc<c	  Ocean	  is	  likely	  to	  increase.	  

Figure	   2a.	   DBC	   vs.	   DOC	   concentra<on;	   b.)	   Correla<on	  
coefficient	   (R	   values)	   for	   linear	   regressions	   of	   DBC	   vs.	  
CDOM	  wavelengths;	  c.)	  DBC	  vs.	  CDOM	  a254.	  
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