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Answer	  to	  Referee	  1	  

	  

	  

	  
	  

	  

We	   agree	   that	   a	   few	   recent	   studies	   geared	   towards	   the	   coupling	   between	   hydrological	   and	  
geochemical	   approaches	   (e.g.,	   Beisman	   et	   al.,	   2015;	   Li	   et	   al.,	   2017)	   could	   be	   duly	   acknowledged.	  
Therefore,	  the	  introduction	  has	  been	  slightly	  modified	  to	  underline	  some	  of	  these	  works,	  and	  also	  to	  
better	  emphasize	  the	  points	  that	  give	  originality	  to	  our	  present	  contribution	  (lines	  110-‐120).	  

We	  also	  answered	  to	  Rev	  #1	  who	  claimed	  for	  improved	  clarity	  regarding	  the	  adjusted	  parameters	  in	  
the	  models.	  The	  fitted	  parameters	  employed	  in	  the	  hydrological	  model	  to	  match	  observed	  discharge	  
data	  at	  the	  outlet	  of	  the	  watershed	  are	  provided	  in	  lines	  200-‐222.	  A	  new	  table	  also	  gathers	  the	  initial	  
and	  adjusted	  values	  of	  parameters	  in	  the	  hydrological	  simulations	  by	  NIHM	  (table	  2).	  The	  treatment	  
of	  solid	  solutions	  is	  better	  explained	  in	  lines	  255-‐273.	  Additional	  geochemical	  data	  and	  the	  values	  of	  
geochemical	  parameters	  used	  for	  reactive	  transport	  simulations	  are	  now	  reported	  in	  tables	  supplied	  
as	   supplementary	   material	   including:	   minerals,	   reactive	   surfaces,	   thermodynamic	   and	   kinetic	  
constants,	  and	  clay	  solid	  solution	  end	  members	  (tables	  EA1-‐EA13).	  
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These	  points	  have	  been	  modified	  or	  rephrased	  to	  improve	  clarity	  (lines	  25,	  38-‐41).	  The	  range	  of	  values	  
spanned	  by	  "low"	  surface	  values	  is	  now	  given	  line	  47.	  It	  is	  also	  explained	  that	  the	  secondary	  minerals	  
precipitated	   in	   the	   simulations	   are	   clay	   minerals	   (lines	   265-‐266).	   Precipitation	   of	   other	   secondary	  
minerals	  such	  as	  carbonates,	  amorphous	  silica,	  hematite,	  etc.,	  have	  been	  envisioned.	  But	   in	  view	  of	  
the	  hydro-‐climatic	  context	  prevailing	  at	  the	  Strengbach	  catchment,	  these	  secondary	  minerals	  did	  not	  
precipitate	   in	   the	   various	   simulations	   performed	   (lines	   270-‐273).	   The	   end	   of	   the	   abstract	   has	   been	  
partly	  rewritten	  to	  better	  point	  out	  the	  originality	  of	  our	  modeling	  approach	  (lines	  47-‐52).	  	  	  

	  

	  

	  
	  

	  

The	  introduction	  has	  been	  modified	  to	  mention	  the	  concentration-‐discharge	  relationships	  as	  a	  tool	  to	  
qualitatively	   inform	   on	   subsurface	   reactions	   and	   transport,	   these	   mechanisms	   being	   then	  
quantitatively	  re-‐handled	  via	  coupled	  hydrological	  and	  geochemical	  models	  (lines	  60-‐69).	  Some	  points	  
are	  also	  rephrased	  for	  the	  sake	  of	  clarity	  (lines	  57-‐60).	  	  

We	   acknowledge	   that	   a	   few	   recent	   works	   coupling	   hydrological	   and	   geochemical	   models	   were	  
omitted.	   Those	   relying	   upon	  ParCrunchFlow	   (Beisman	   et	   al.,	   2015)	   and	  PHIM	   simulations	   (Li	   et	   al.,	  
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2017)	   are	   now	   quoted,	  while	   the	   introduction	  was	   slightly	  modified	   to	   present	   their	   content	   (lines	  
110-‐113).	   This	   rewriting	   also	   better	   mentions	   where	   to	   find	   the	   differences	   in	   our	   contribution	  
compared	  with	  these	  previous	  works	  (lines	  113-‐120).	  	  

	  

	  
	  

These	  suggestions	  have	  been	  accounted	  for	  in	  the	  revision	  of	  the	  manuscript	  (lines	  151-‐153).	  It	  is	  now	  
better	   specified	   that	   the	   geochemical	   database	   collects	   histories	   with	   a	   monthly	   resolution,	   some	  
additional	   data	   being	   also	   available	   from	   specific	   sampling	   campaigns	   (lines	   151-‐158).	   To	   avoid	  
trimming	  the	  main	  text	  with	  large	  tables,	  the	  data	  from	  soil	  solutions	  are	  presented	  as	  supplementary	  
material	  in	  tables	  EA6-‐EA7.	  It	  is	  also	  clarified	  in	  the	  captions	  of	  figures	  8	  and	  10	  that	  the	  data	  points	  
can	  be	  found	  in	  table	  1	  and	  in	  supplementary	  table	  EA1.	  The	  complete	  geochemical	  dataset	  employed	  
in	  our	  study	  is	  provided	  as	  supplementary	  tables	  (EA1-‐EA9).	  

	  

	  

	  
These	   suggestions	   have	   been	   taken	   into	   account	   in	   the	   revised	   version.	   Notably,	   a	   paragraph	   has	  
been	  added	  to	  state	  how	  the	  hydrological	  model	  is	  run	  to	  match	  the	  discharge	  data	  at	  the	  outlet	  of	  
the	   system	   (lines	   200-‐222),	   and	   which	   indicator	   is	   used	   to	   assess	   the	   matching	   between	   model	  
outputs	  and	  data	  (KGE:	  Kling	  Gupta	  efficiency	  coefficient,	   lines	  217-‐219).	  A	  new	  table	  also	  gives	  the	  
parameters	  used	   in	  the	  NIHM	  simulations	   (table	  2).	  Additional	   information	  on	  the	  KIRMAT	  model	   is	  
available.	   It	   is	   specified	   in	   the	   Section	   on	   methods	   (lines	   249-‐252)	   that	   KIRMAT	   is	   based	   on	   the	  
Transient	  State	  Theory;	  clay	  solid	  solutions	  are	  better	  depicted	  (lines	  255-‐262).	  We	  also	  refer	  to	  the	  
previous	  work	  by	  Ackerer	  et	  al.,	  2018	  where	  additional	  information	  about	  KIRMAT	  is	  available.	  	  
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“That”	  in	  line	  343	  has	  been	  removed.	  	  

The	   previous	   discussion	   of	   lines	   489-‐490	   has	   also	   been	   clarified.	   Reactive	   surface	   areas	   were	  
monitored	   over	   time	   for	   primary	   minerals	   (lines	   267-‐268),	   which	   showed	   that,	   within	   the	   short	  
timescale	   of	   the	   simulations,	   the	   change	   in	   surface	   areas	   were	   negligible	   (lines	   268-‐270).	   More	  
information	  on	  secondary	  minerals	  and	  clay	  minerals	  are	  provided	  lines	  255-‐262	  and	  lines	  271-‐273.	  It	  
is	   worth	   noting	   that	   these	   points	   are	   now	   presented	   in	   the	  methodological	   Section	   3,	   as	   they	   are	  
related	  to	  the	  settings	  of	  the	  reactive	  transport	  model.	  	  

	  
	  
New	   tables	   are	   available	   as	   supplementary	   material	   to	   detail	   all	   the	   thermodynamic,	   kinetic	  
constants	  and	  other	  geochemical	  parameters	  that	  are	  used	  in	  the	  modeling	  tasks	  (tables	  EA10-‐EA13).	  
References	   to	   studies	   associated	   with	   the	   elaboration	   of	   these	   tables	   are	   also	   quoted	   in	   the	  
supplementary	  material.	  More	  information	  on	  secondary	  minerals	   is	  provided	  in	   lines	  255-‐262,	   lines	  
270-‐272,	  and	  also	  in	  lines	  712-‐718.	  

	  

	  
	  

These	  points	  are	  now	  clarified	  but	  presented	  earlier	   in	  the	  manuscript.	  The	  fact	   that	  a	  clay	  solution	  
precipitated	  at	   equilibrium	  can	   render	   reasonable	  precipitation	   rates	   for	   the	  Strengbach	  watershed	  
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case	  was	  previously	  discussed	  in	  Ackerer	  et	  al.,	  2018	  (in	  section	  6.2).	  To	  avoid	  useless	  repetition,	  the	  
interested	  reader	  is	  referred	  to	  this	  recent	  work	  for	  more	  details	  (line	  716).	  

	  

	  
	  

The	  conclusions	  have	  been	  slightly	  trimmed	  (lines	  729-‐748),	  but	  it	  was	  found	  difficult	  to	  shorten	  them	  
more.	  The	  figures	  7	  to	  11	  have	  been	  improved	  (better	  organization	  of	  axes	  and	  titles).	  The	  plots	  are	  
now	   individually	   labeled	   (e.g.,	   7A,	   7B,	   7C,	   7D)	   and	   quoted	   as	   such	   in	   the	   main	   text	   to	   improve	  
readability	   (example	   lines	   669,	   676).	   Error	   bars	   are	  drawn	   in	   the	   figures	  and	   their	   interpretation	   is	  
given	  in	  the	  captions.	  	  	  


