
Locat ion:
Near Ashford,  WA (Pierce
County )

Projec t  S ize :
140 acres

Fores t  Type:
Coni fer  fores t  pr imar i ly
dominated by Douglas- f i r,
s i l ver  f i r,  and wes tern  hemlock

Soi l  Type:
Wel l -dra ined vo lcanic  ash–
der ived so i l s  typ ica l  o f  the
Cascades  wes t  s lope

Stand Age:
Pr imar i ly  be tween 30 to  50
years  o ld

Th in  to  reduce s tand dens i ty ,
spreading so i l  mois ture  among fewer
t rees  and improv ing drought  res i l ience.
Ins ta l l  “ snow gaps”  — 0.5 to  1 acre
openings  in  the  canopy — to  increase
snow accumula t ion and ex tend
snowmel t  in to  the  dry  season.
P lan t  seed l ings  f rom warmer ,  dr ier
seed zones  to  es tab l i sh  loca l ly  adapted
seed sources  for  fu ture  fores t
regenera t ion.
Safeguard long- term fores t  recovery
toward mature ,  s t ruc tura l ly  complex
s tands  va luable  for  wi ld l i fe .
Enhance headwater  s t reamf low for
amphib ians  and aquat ic  l i fe  by
pro longing spr ing mel twater  inpu ts .

Quick Facts Project Object ives

Snow Gaps  and
Assisted Migrat ion

Project Overview

At the  Nisqual ly  Communi ty  Fores t  (NCF) ,  NNRG and o ther  Nisqual ly
watershed par tners  are  tes t ing techniques  tha t  can he lp  fores t s  be t te r  endure
the k inds  o f  c l imat ic  changes  tha t  we expec t  in  the  Pac i f i c  Nor thwes t .

Nisqual ly  Community
Forest  Case  Study:



The s tar t ing poin t  for  th i s  work  was a landscape shaped by decades  o f
indus t r ia l  t imber  har ves t ,  pr imar i ly  through c learcu t t ing and rep lan t ing to
dense,  s ing le-spec ies  s tands .  By the  t ime the  Nisqual ly  Communi ty  Fores t
acqui red the  land,  the  fores t  was un i form and overs tocked (~400 t rees  per
acre )  wi th  min imal  unders tor y  vege ta t ion,  low s t ruc tura l  d ivers i ty ,  and
in tense  compet i t ion for  l igh t ,  water,  and nu t r ien t s .

Warmer  win ters  add to  these  fores t  hea l th  cha l lenges ,  as  more prec ip i ta t ion
fa l l s  as  ra in  ra ther  than snow,  and what  snow does  accumula te  mel t s  ear l ie r
in  the  year.  Recogniz ing the  i s sues  posed by a sh i f t ing c l imate–warmer,  dr ier
summers  and win ters–NCF saw an urgen t  need to  tes t  techniques  tha t  cou ld
res tore  some of  the  eco logica l  func t ions  los t  under  conven t iona l  dense-s tand
management .  To address  these  concerns ,  NCF and NNRG deve loped and
tes ted a number  o f  t rea tments .

Beginning Condit ions and Background

These inc lude:

1. Th inn ing the  fores t  to  spread avai lab le  so i l  mois ture  among fewer  t rees ,
2. Ins ta l l ing snow gaps so tha t  more snow accumula tes  and ex tends

snowmel t  season,  and 
3. P lan t ing seed l ings  f rom warmer  zones  to  prov ide a loca l  source for

adapted gene t ic  t ra i t s .

The techniques  were used on former ly  indus t r ia l  fores t s ,  and are  par t  o f  our
overa l l  p lan to  res tore  the  fores t  whi le  a l so  making i t  more res i l ien t  to  the
predic ted fu ture  c l imate  in  the  area.  

Treatments

Thinning

NNRG conduc ted a
commerc ia l  th inn ing o f
118 acres  tha t  removed
the leas t  dominant  t rees
a t  vary ing th inn ing
in tens i t ies  (var iab le
dens i ty  th inn ing f rom
below) .  The th inn ing
spreads  avai lab le  so i l
mois ture  and nu t r ien t s  
among fewer  t rees ,  increas ing the  l i ke l ihood tha t  each wi l l  have enough
water  to  thr ive  through the  warmer  and dr ier  summers  ahead.



The gaps were then rep lan ted wi th  a
mix ture  o f  loca l  seed sources  and
seed l ings  f rom warmer,  dr ier
reg ions  o f  Washing ton and Oregon.
These inc luded Douglas- f i r,  wes tern
redcedar,  wes tern  whi te  p ine,  and

Near  the  th inn ings ,  NNRG ins ta l led 19 snow gaps (0 .5-  to  1-  acre  patch
cu t s  in  the  fores t  canopy) .  These a l low snow to  accumula te  on the  ground
ins tead of  be ing in tercep ted by t ree  crowns,  where i t  wou ld evapora te  or
mel t  more qu ick ly .  The shade and she l te r  f rom the wind in  these  gaps a l so
ex tends  the  spr ing snowmel t  season,  prov id ing a t ime-re lease o f  snow mel t
tha t  can in fuse  the  so i l  wi th  mois ture  and feed headwater  s t reams la ter  in to
the year.

Snow Gaps

Planting

An aer ia l  v iew of  snow gaps a t  NCF

Results

wes tern  hemlock (5 ,000 seed l ings ,  tagged to  iden t i fy  the i r  seed provenance
for  long- term moni tor ing) .  The in ten t  i s  to  es tab l i sh  a loca l  source o f
c l imate-adapted gene t ic  mater ia l  tha t  cou ld  he lp  sus ta in  fores t  hea l th  in  the
decades  to  come.

Thinning and Snow Gaps

Technic ians  co l lec ted data every  o ther
week throughout  the  win ter ,  and every
week dur ing the  ab la t ion ( snowmel t )
per iod af ter  March.  

The resu l t s  showed tha t  s ign i f i can t ly
more snow accumula ted in  the  gaps,
and there  was more snow in  the  th inned 

Taking snow depth mesurements

fores t  than the  con t ro l .  The snow in  the  gaps and th inn ing areas  a l so  las ted
longer  in  spr ing –  on average when the  snow in  the  con t ro l  fores t  had fu l ly
mel ted,  the  gap s t i l l  had about  50 cm of  snowpack and the  th inned areas
s t i l l  had some snow.

The snowpack in  th inned areas  was h igh ly  var iab le ,  as  th inn ing led to
var iab le  canopy cover .  Areas  where there  was a c lear  v iew through the
canopy accumula ted snow a lmos t  l i ke  a  gap,  bu t  l i t t l e  snow accumula ted
di rec t ly  under  t ree  canopies .  



Th is  mater ia l  i s  based upon work  suppor ted by USDA/NIFA under  Award
Number  2023-70027-40445.

Planting
The p lan t ing component  o f  the  pro jec t
produced more mixed resu l t s .  Because
the area i s  snow-covered un t i l  June in
mos t  years ,  win ter  p lan t ing i s  no t
poss ib le .  NNRG p lan ted the  f i r s t  few
gaps in  June a f ter  snowmel t ,  and had
surpr i s ing ly  decen t  surv iva l  (~80%)
given the  lack  o f  ra in fa l l  a f te rwards .
The remain ing gaps were p lan ted in
the  fa l l  wi th  t rees  tha t  had been
“hee led- in”  over  the  summer.  Those
t rees  had very  poor  surv iva l–e i ther  

S t re tch ing ou t  the  snowmel t  la ter  in to  the  spr ing cou ld  reduce the  impac ts  o f
summer drought  on t rees  and increase the  supply  o f  coo l  water  to  s t reams.  I f
th inn ing prov ides  some of  the  benef i t s  tha t  gaps  do,  i t  cou ld  be prac t i ca l  to
obta in  increased snowpack by th inn ing dense fores t  s tands ,  ra ther  than
crea t ing fu l ly  c leared gaps –  a win for  bo th  adapta t ion and mi t iga t ion.

Seed l ings  p lan ted in  a  snow gap
due to  the  hee l ing- in
process  or  immedia te
snowfa l l  a f te r
p lan t ing–and were
rep lan ted wi th
addi t iona l  seed l ings  in
June o f  2024.  We
tagged a subse t  o f
seed l ings  wi th  the i r
provenance,  which wi l l
a l low us  to  t rack
surv iva l  ra tes  for  each
of  the  provenances  in
each gap to  d i scern
any d i f fe rences  in  the
seed l ings '  success .


