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Abstract . - -Surface mining is  changing t h e  landscape 
c h a r a c t e r  of f o r e s t s  i n  t h e  E a s t .  A e s t h e t i c  v i s u a l  a s p e c t s  
of t h e  landscape a r e  cons idered  i n  t h e  a n a l y s i s ,  p lann ing ,  
and d e s i g n  of r e v e g e t a t i o n  s t r a t e g i e s .  Appl ica t ion  of 
landscape a r c h i t e c t u r a l  d e s i g n  techniques  i n  t h e  revegeta-  
t i o n  of surface-mined l a n d s ,  a s  w e l l  a s  knowledge of b io log-  
i c a l  c h a r a c t e r i s t i c s ,  w i l l  enhance t h e  v i s u a l  c h a r a c t e r  of 
t h e  mined landscape.  

-- 

INTRODUCTION i n  t h e  r e j e c t i o n  o r  a p p r e c i a t i o n  and accep t -  
ance of a p r o j e c t  by t h e  p u b l i c .  Because of 

From t h e  t ime t h e  f i r s t  c o l o n i s t s  a r r i v e d  t h e s e  concerns r e c e n t  n a t i o n a l  p o l i c i e s  and 
i n  t h e  E a s t ,  n a t u r a l  p rocesses  ( s o i l  and c l i -  l e g i s l a t i v e  a c t i o n s  have l e g i t i m a t e l y  recog- 
mate, f i r e ,  and i n s e c t s )  and man (axes ,  p l m s ,  n i z e d  formal  c o n s i d e r a t i o n  of a e s t h e t i c s  
and b u l l d o z e r s )  have shaped t h e  l a n d ,  f o r e s t  a long w i t h  o t h e r  environmental  v a l u e s  i n  plan- 
v e g e t a t i o n ,  and openings i n t o  p a t t e r n s  which n ing  and decision-making. 
today lend  v a r i e t y  t o  t h e  landscape.  These 
e v e n t s  have v a r i e d  i n  l o c a t i o n ,  t ime ,  and in -  
t e n s i t y  b u t  most of t h e  landscape h a s  been LANDS CAPE CHARACTER 
impacted by man a t  one t i m e  o r  a n o t h e r .  Al- 
t e r a t i o n s  i n  t h e  v i s u a l  c h a r a c t e r  of t h e  land- A e s t h e t i c s  involves  a l l  of t h e  senses--  
scape  i n  t h e  decades ahead w i l l  b e  a r e s u l t  sound, s m e l l ,  touch,  t a s t e ,  s i g h t ,  and move- 
of man's con t inu ing  u s e ,  management and m i s -  ment. However, i t  is most o f t e n  equated i n  
management of t h e  l and .  a v i s u a l  s e n s e  t o  denote q u a l i t y  and a t t r a c -  

t i v e n e s s  a s s o c i a t e d  w i t h  t h e  appearance o r  
The landscape h a s  t aken  on meaning be- v i s u a l  appea l  of t h e  landscape be ing  viewed. 

cause  of t h e  v a r i e t y  and composition of pa t -  
t e r n s  t h a t  e x i s t .  Landscapes r i c h  i n  v a r i e t y  Regard less  of t h e  s i z e  o r  segment of t h e  
a r e  l i k e l y  t o  have more v i s u a l  a p p e a l  and aes-  landscape be ing  viewed, i t  h a s  a n  i d e n t i f i -  
t h e t i c  v a l u e  than ones t end ing  toward monot- a b l e  c h a r a c t e r .  The landscape c h a r a c t e r  i s  
ony. I n  r e c e n t  y e a r s  man's a c t i v i t i e s  have d e s c r i b e d  i n  terms of l a n d  and rock forms, 
had a profound e f f e c t  on t h e  f a c e  of our  f o r -  v e g e t a t i v e  p a t t e r n s ,  wate r  forms,  and s t r u c -  
e s t e d  landscapes.  More and more l a n d  h a s  t u r e s  a s  seen  by an  observer  i n  terms of f o u r  
been v i s i b l y  a f f e c t e d .  The American people  b a s i c  elements--form, l i n e ,  c o l o r ,  and tex- 
have become i n c r e a s i n g l y  aware of and con- t u r e .  These a r e  components of t h e  v i s u a l  r e -  
cerned about  t h e  a e s t h e t i c  q u a l i t y  of t h e i r  s o u r c e  t h a t  when s e e n  i n  vary ing  combinations 
environment. Among t h e s e  concerns h a s  been can be  used t o  e v a l u a t e  a e s t h e t i c s  o r  v i s u a l  
t h e  v i s u a l  e f f e c t s  of s u r f a c e  mining which q u a l i t y  of a n  a r e a .  I n  prov id ing  r e s o u r c e s  
a r e  o f t e n  immediate and n o t i c e a b l e  from a f o r  t h e   ati ion's economy, we o f t e n  have no 
d i s t a n c e .  Often t h e s e  e f f e c t s  weigh h e a v i l y  cho ice  b u t  t o  c r e a t e  a l t e r a t i o n s  from t h e  

surrounding landscape.  Acceptable  a l t e r a t i o n  
is  based upon t h e  degree  of change, measured 
i n  terms of v i s u a l  c o n t r a s t ,  allowed i n  t h e  
form, l i n e ,  c o l o r ,  and t e x t u r e  of t h e  char- 

'paper p resen ted  a t  t h e  "Trees f o r  Rec- a c t e r i s t i c  landscape.  
l amat ion  i n  t h e  E a s t e r n  U. S . I' symposium, 
Lexington,  Kentucky. October 27-29, 1980. 

2 ~ a n d s c a p e  A r c h i t e c t ,  USDA-Forest Serv- 
i c e ,  Nor theas te rn  F o r e s t  Experiment S t a t i o n ,  
204 Center  S t r e e t ,  Berea,  Kentucky 40403. 
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An examinat ion of t h e  l andscape  c h a r a c t e r  
of t h e  c o a l  r e g i o n s  of t h e  e a s t e r n  United 
S t a t e s  r e v e a l s  one of t h e i r  most v a l u a b l e  re -  
s o u r c e s  is  t h e  s c e n i c  q u a l i t y  of t h e i r  r u r a l  
l andscape  i n  each of t h e  phys iographic  re-  
gions.  The a t t r a c t i v e n e s s  i s  d e r i v e d  from a 
v a r i e t y  of f e a t u r e s  w i t h  t h e  i n t e g r a l  s c e n i c  
element be ing  t h e  v e g e t a t i v e  cover  and pa t -  
t e r n s  t h a t  g i v e  c h a r a c t e r  t o  t h e  v i s u a l  re-  
source .  Cropland and g r a s s l a n d  a r e  t h e  dom- 
i n a t i n g  v e g e t a t i o n  of t h e  I n t e r i o r  r e g i o n s  
w h i l e  t h e  Appalachian r e g i o n  i s  dominated by 
mixed hardwoods i n  t h e  n o r t h  and pine-hard- 
wood f o r e s t s  i n  t h e  south.  There is  consid-  
e r a b l e  range i n  v e g e t a t i v e  types  i n  bo th  de- 
ciduous and c o n i f e r o u s  s p e c i e s .  Unders tor ies  
i n c l u d e  a wide v a r i e t y  of shrubs ,  f o r b s ,  and 
g r a s s e s .  There a r e  s e a s o n a l  c o l o r  c o n t r a s t s  
which g r e a t l y  c o n t r i b u t e  t o  t h e  i n t e r e s t .  
Each of t h e s e  r e g i o n s  is  r e l a t i v e l y  w e l l  de- 
f i n e d  n o t  only i n  terms of t e r r a i n  and vege- 
t a t i o n  p a t t e r n s  b u t  a l s o  i n  terms of v i s u a l  
c h a r a c t e r i s t i c s .  

More than  one- th i rd  of t h e  t o t a l  of t h e  
E a s t  and South is f o r e s t e d .  It has been es- 
t imated  90 percen t  of t h e  s u r f a c e  mining h a s  
been o r  is being conducted on f o r e s t e d  a r e a s  
where 65-85 p e r c e n t  of t h e  landscape is  s t e e p .  
The removal of v e g e t a t i o n  d u r i n g  mining and 
i ts rees tab l i shment  d u r i n g  rec lamat ion  c r e a t e s  
s i g n i f i c a n t  changes i n  t h e  v i s u a l  p a t t e r n s  of 
t h e  cover  types  and open spaces.  This  is  es -  
p e c i a l l y  n o t i c e a b l e  when t h e r e  is  a cont inuous 
f o r e s t  cover .  

P r i v a t e  l a n d s  prov ide  94 p e r c e n t  of t h e  
t o t a l  t imber  i n  t h e  Eas t  and accommodate in-  
t e n s i v e  r e c r e a t i o n a l  and w i l d l i f e  use  and 
development. However, much of t h i s  f o r e s t  
l a n d  i s  poor ly  managed and s tocked  w i t h  t r e e s  
of poor q u a l i t y  due t o  e a r l i e r  "highgrading" 
o r  removal of q u a l i t y  t r e e s .  Many opportu- 
n i t i e s  w i l l  b e  a v a i l a b l e  t o  improve p l a n t  
community c h a r a c t e r i s t i c s  t h a t  w i l l  p rov ide  
r e c r e a t i o n ,  w i l d l i f e  p o t e n t i a l ,  and landscape 
c h a r a c t e r  through pre-planning of rec lamat ion  
on t h o s e  l a n d s  s u b j e c t e d  t o  s u r f a c e  and 
underground mining impacts .  

PLANNING PROCESS 

Evalua t ion  of t h e  v i s u a l  resource  in-  
v o l v e s  inventory ,  a n a l y s i s ,  and de te rmina t ion  
of o b j e c t i v e s  o r  s t a n d a r d s ,  and i n c o r p o r a t e s  
a l l  of t h e s e  ( t o g e t h e r  w i t h  o t h e r  r e s o u r c e  
informat  ion)  i n t o  t h e  r e s o u r c e  p lanning  
process .  It should a l s o  i n c l u d e  post-eval-  
u a t i o n  of p lanning  and p r o j e c t  accomplish- 
ments concerning t h e  v i s u a l  resource .  

VISUAL INVENTORY 

"When needed" t o  suppor t  c o n d i t i o n s  a t  
t h e  pre-mine p lanning  s t a g e ,  a v i s u a l  inven- 
t o r y  is  u t i l i z e d  t o  i d e n t i f y ,  c l a s s i f y ,  eva l -  
u a t e ,  and map t h e  v i s u a l  resource  accord ing  
t o  v a r i e t y  c l a s s e s  and d i s t a n c e  zones and t o  
d e l i n e a t e  p h y s i c a l  landscape q u a l i t y  i n  r e l a -  
t i o n  t o  u s e r  concern o r  p re fe rence .  This  
b a s e l i n e  in format ion  is  used f o r :  

1. I d e n t i f y i n g  t h e  e x i s t i n g  v i s u a l  con- 
d i t i o n  of t h e  landscape a t  a g iven  
t ime . 

2. Judging landscape q u a l i t y .  

3. Determining t h e  a b i l i t y  of t h e  land 
t o  absorb change. 

4. P r e d i c t i n g  t h e  v i s u a l  impacts  and 
consequences of a proposed p r o j e c t .  

5. Determining t h e  need f o r  modif i ca -  
t i o n  of p roposa l s .  

6. Monitor ing t h e  e f f e c t s  of t h e  ap- 
p l i e d  rec lamat ion  t rea tment  over 
t ime . 

I n  a d d i t i o n  t h e  d a t a  can b e  very  u s e f u l  i n  
i d e n t i f y i n g  a r e a s  a e s t h e t i c a l l y  u n s u i t a b l e  
f o r  mining and e x i s t i n g  reclaimed a r e a s  i n  
need of r e h a b i l i t a t i o n  and/or  enhancement. 
Also,  i t  may be used f o r  ga in ing  suppor t  of 
p roposa l s  t o  change p r i o r  land uses  t o  a l -  
t e r n a t i v e  p o s t  mining u s e s  which may c o n t r i b -  
u t e  more t o  improving landscapes than  r e t a i n -  
i n g  pre-mining use.  

Vege ta t ive  d a t a  needed by t h e  reclama- 
t i o n i s t  g e n e r a l l y  w i l l  be s a t i s f a c t o r y  f o r  
v i s u a l  a n a l y s i s .  Th is  i n c l u d e s  such f a c t o r s  
a s  e x i s t i n g  on and o f f  s i t e  s p e c i e s  of t r e e s ,  
age and s i z e  of t r e e s ,  mix ture  of d i f f e r e n t  
s p e c i e s ,  even aged o r  uneven aged s t a n d s ,  
p r o d u c t i v i t y ,  cover  d e n s i t y ,  ground cover ,  
unders to ry  c o n d i t i o n ,  l a y e r i n g ,  shrub and 
t r e e  r a t i o ,  d i v e r s i t y  of s t a n d s ,  and openings,  
and p r i o r  use.  A d d i t i o n a l  c o n s i d e r a t i o n  must 
be given t o  n a t i v e  v e r s u s  in t roduced  s p e c i e s ,  
t h r e a t e n e d  and endangered p l a n t s ,  animals  
suppor ted  by t h e  v e g e t a t i o n ,  y e a r l y  and sea-  
s o n a l  v a r i a b i l i t y ,  exposure of s t a n d s ,  wind- 
f i rmness ,  i n s e c t  and d i s e a s e  c o n d i t i o n ,  po- 
t e n t i a l  f o r  r e v e g e t a t i o n ,  and o t h e r  r e l e v a n t  
in format ion  of t h e  a r e a .  

VISUAL ANALYSIS 

The l e v e l  of t h e  a n l a y s i s  should be  com- 
mensurate  wi th  t h e  l e v e l  of v i s u a l  r e s o u r c e  
s e n s i t i v i t y  and t h e  magnitude of proposed im- 
p a c t s .  The a n a l y s i s  must be s u f f i c i e n t  t o  



ensure a  reclamation scheme t h a t  b e s t  s a t i s -  
f i e s  t h e  environment, postmining, l o c a l ,  and 
regional  land use ob jec t ives ,  o r  a r e a  devel- 
opment plans.  

The a r e a  used t o  s tudy t h e  landscape and 
the  v i s u a l  impacts of a c t i v i t y  a l t e r a t i o n  i s  
ca l l ed  a  viewshed. It i s  t h e  t o t a l  landscape 
seen o r  p o t e n t i a l l y  seen from a l l  o r  a  logi -  
c a l  p a r t  of s cen ic  a r e a s ,  t r a v e l  co r r ido r s ,  
use a r eas ,  and water bodies which a r e  £re-  
quented by and r ead i ly  v i s i b l e  t o  l a r g e  num- 
bers  of u se r s  and v i s i t o r s .  

In  p red i c t i ng  and monitoring the  v i s u a l  
e f f e c t s  of mining i n  t h e  viewshed i t  is de- 
s i r a b l e  t o  e s t a b l i s h  an app rop r i a t e  number of 
on and off  s i t e  view po in t s ,  e i t h e r  moving o r  
non-moving, wi th  t y p i c a l  views of a c t i v i t y .  
These po in t s  a r e  documented on a  map with 
l i n e s  drawn t o  t h e  a c t i v i t y  from those  views 
which a r e  deemed important t o  a r ea  r e s iden t s  
and p o t e n t i a l l y  obvious t o  v i s i t o r s  t o  t h e  
region. It is  t h e  views from t h e  c r i t i c a l  
poin ts  (o f t en  loca t ions  from which a c t i v i t y  i s  
most seen) which w i l l  i d e n t i f y  p o t e n t i a l  f o r  
v i s u a l  concern. P ro j ec t  l oca t ion ,  observer 
pos i t i on ,  and d i s t ance  zones a r e  recogni t ion  
f a c t o r s  which w i l l  he lp  t o  determine what t he  
a e s t h e t i c  p i c t o r i a l  o r  v i s u a l  e f f e c t  of 
changes i n  t h e  landscape w i l l  be from the  view 
po in t s  due t o  viewer l oca t ion  and pos i t i on ,  
a r e a  and angle  of view, length  of view, num- 
ber  of viewers,  dura t ion  of view, times seen ,  
and f o c a l  poin t  s e n s i t i v i t y .  Observations 
a r e  supported by topographic maps, ske tches ,  
photos, and computer p r in tou t s .  

Locat ion 

This is  a  very important f a c t o r  because 
the re  a r e  r e a l l y  few places  i n  t h e  landscape 
where excess ive  vege t a t i ve  c l ea r ing  can go 
unnoticed. Mining, because of t he  a r e a  d i s -  
turbed,  r e s u l t s  i n  a  focus of a t t e n t i o n .  Lo- 
ca t ion  is c r i t i c a l  because of varying capabil-  
i t i e s  of t h e  land t o  withstand modificat ion 
and varying degrees of v i s u a l  s e n s i t i v i t y  f o r  
each area .  Some p a r t s  of t h e  landscape w i l l  
be recognized a s  being more s e n s i t i v e  t o  i m -  
pac ts  than o thers .  Changes on s t eepe r  upland 
s lopes  a r e  more conspicuous than on f l a t t e r  
ground. The higher t h e  depos i t  l oca t ion  on a  
s lope  o r  r i dge ,  t he  more extens ive  t he  view 
po in t s  and g r e a t e r  t h e  d i s t ance  from which 
mine a c t i v i t y  can be seen.  

Topographic o r i e n t a t i o n  can be associa ted  
wi th  d i f f e r e n t  v i s u a l  e f f e c t s .  South-facing 
s lopes  usual ly  have g rea t e r  v i s i b i l i t y  than 
those fac ing  no r th  because they r ece ive  more 
d i r e c t  and g r e a t e r  amounts of sun l igh t .  Pat- 
t e r n s  i n  vegeta t ion  vary due t o  e l eva t ion  and 
o r i en t a t i on .  Conifer hardwood pa t t e rns  i n  

p a r t i c u l a r  a r e  t raced  t o  o r i e n t a t i o n  con- 
t r a s t s .  

Many primary t r anspor t a t i on  co r r ido r s  
fol low old  mine haul  road loca t ions .  Often 
they pass by o r  through the  center  of t he  
mining d i s t r i c t  wi th  many aspects  of mining 
i n  t h e  viewshed v i s i b l e  t o  highway t r a v e l e r s .  

Distance Zones 

These a r e  d iv i s ions  of a  p a r t i c u l a r  
landscape being viewed. They a r e  used t o  de- 
s c r i b e  t he  p a r t  of a  landscape t h a t  is  being 
inventor ied  o r  evaluated from key viewing 
poin ts .  These varying zones of d i s t ance  a r e  
concerned more wi th  t he  ho r i zon ta l  r e l a t i on -  
sh ip  of t h e  observer t o  t he  a c t i v i t y  and a r e  
c l a s s i f i e d  and quan t i f i ed  i n  d is tances  a t  
which d e t a i l s  can be seen a s :  

foreground ( 0  - 1/2  mile)  
middleground (1/2 - 3-5 miles)  
background (3-5 miles - i n f i n i t y )  

One o r  more of these  v i s u a l  zones may be 
r e a d i l y  perceived i n  most landscapes. 

Distance zones e s t a b l i s h  a  d i s t i n c t i v e  
re la t ions l i ip  between the  viewer and the  seen 
landscape. An a c t i v i t y  o r  scene may be 
viewed from any one of a  number of d i s t ances .  
A s  these  d i s t ances  d i f f e r  t he  observers i m -  
p ress ion  of t h e  v i s u a l  con t r a s t  w i l l  vary a s  
perception decreases with increas ing  distance.  
For example, t he  s i z e  and shape of a  reclaim- 
ed a r e a  appears l a r g e r  t o  an observer who is 
r e l a t i v e l y  c lo se  t o  i t  and smaller  when they 
a r e  some d i s t ance  away. 

Observer Pos i t  ion 

This i s  t h e  e l eva t ion  of t h e  observer 
r e l a t i v e  t o  t h e  a c t i v i t y  being viewed i n  t he  
landscape. It focuses on t h e  v e r t i c a l  re la -  
t i onsh ip  between observer and a c t i v i t y .  

Slope angle and i ts  aspect  r e l a t i v e  t o  
t he  observer pos i t i on  af  f  e c t s  t he  v i s i b i l i t y  
of t h e  s lope  and the  development or  a c t i v i -  
t i e s  t h a t  take  p lace  upon t h e  s lope .  This 
range of pos i t i ons  i s  c l a s s i f i e d  a s :  

1. Observer below ( i n f e r i o r )  

2. Observer l e v e l  (normal) 

3. Observer above (super ior )  

View pos i t i on  inf luences  perception.  
The apparent  s i z e  of mine d is turbance  is 
d i r e c t l y  r e l a t e d  t o  t h e  angle  between t h e  
viewer 's  l i n e  of s i g h t  and t h e  s lope  being 



viewed. As t h i s  a n g l e  n e a r s  90' t h e  s i t u a -  
t i o n  reaches  i ts  maximum c o n t r a s t  and becomes 
more c r i t i c a l .  A change i n  apparen t  s i z e  
and/or  shape a l s o  occurs  when d i s t u r b a n c e  
is viewed from d i f f e r e n t  h o r i z o n t a l  a n g l e s  
and t h e  observer  remains a t  t h e  same e l e -  
v a t  ion.  

LANDSCAPE DESIGN 

The e x i s t i n g  v i s u a l  elements--form, 
l i n e ,  c o l o r ,  and t e x t u r e  of v e g e t a t i o n  and 
landforms nrov ide  t h e  b a s i s  f o r  des ign ing  
t h e  v i s u a i  a s p e c t s  of rec lamat ion .  The 
degree  t o  which t h e s e  elements  a r e  a l t e r e d  
by an a c t i v i t y  a r e  measured i n  terms of 
v i s u a l  c o n t r a s t  w i t h  t h e  c h a r a c t e r i s t i c  
landscape a s  t o  q u a l i t i e s  of s i z e ,  s c a l e ,  
amount, i n t e n s i t y ,  d i r e c t i o n ,  p a t t e r n ,  e t c .  

The fo l lowing  g u i d e l i n e s ,  w h i l e  by no 
means complete, a r e  in tended  t o  provide d i -  
r e c t i o n  f o r  measuring t h e  v i s u a l  r e s o u r c e  
change t h a t  w i l l  be in t roduced  by t h e  a c t i v -  
i t y  and t h e  a n t i c i p a t e d  viewer response  t o  
t h a t  change. They may be a p p l i e d  n o t  only 
i n  s e n s i t i v e  a r e a s  o r  unusual  c i rcumstances ,  
bu t  r o u t i n e l y  i n  a l l  a c t i v i t i e s ,  and by a l l  
d i s c i p l i n e s .  

Cont ras t  

When we view t h e  v i s u a l  r e s o u r c e  a s  we 
move from one p o s i t i o n  t o  ano ther  we r e a l i z e  
t h a t  t h e r e  is an  apparen t  harmony and u n i t y  
of t h e  n a t u r a l  f e a t u r e s .  When man manipu- 
l a t e s  t h e  f e a t u r e s  he a l t e r s  t h e  elements  and 
produces many a r t i f i c i a l  c h a r a c t e r i s t i c s  
which modify t h e  landscape c h a r a c t e r  i n  ac- 
c e p t a b l e  o r  unaccep tab le  degrees  of c o n t r a s t .  

Cont ras t  i s  t h e  r e s u l t  of d i f f e r e n c e s  
r a t h e r  than s i m i l a r i t i e s  between a d j a c e n t  
p a r t s .  A c t i v i t i e s  t h a t  c r e a t e  no v i s u a l  con- 
t r a s t  a r e  simply n o t  n o t i c e d .  Those t h a t  
c r e a t e  e x t e n s i v e  c o n t r a s t ,  such a s  a b r u p t  
edges,  u n n a t u r a l  form, and v e g e t a t i v e  pa t -  
t e r n s , c a n  be picked out  i n s t a n t l y  even by t h e  
most inexper ienced  observer .  I n  most c a s e s  
we want t o  reduce c o n t r a s t s  b u t  t h e r e  a r e  
cases  where purposefu l  c r e a t i o n  of s h a r p  con- 
t r a s t s  (such a s  t h e  a d d i t i o n  of f lower ing  
p l a n t  m a t e r i a l )  can be b e n e f i c i a l .  

Visua l  q u a l i t y  is o f t e n  reduced t h e  more 
an a c t i v i t y  c o n t r a s t s  w i t h  o r  v i s u a l l y  domi- 
n a t e s  t h e  landscape.  Therefore ,  t h e  more an  
a c t i v i t y  r e p e a t s  o r  borrows from t h e  b a s i c  
elements  (form, l i n e ,  c o l o r ,  and t e x t u r e )  t h e  
l e s s  v i s u a l  c o n t r a s t  and t h e  more i t  becomes 
v i s u a l l y  p l e a s a n t .  Landscapes w i t h  unaccept- 
a b l e  c o n t r a s t  can u s u a l l y  be designed t o  
ach ieve  v i s u a l l y  a c c e p t a b l e  v a r i e t y .  

It i s  p o s s i b l e  t h a t  t h e  q u a l i t y  of sur -  
rounding landscape is s o  low o r  l a c k i n g  i n  
v a r i e t y  t h a t  a lmost  any a c t i v i t y  would i m -  
prove v i s u a l  q u a l i t y  and r e l i e v e  monotony by 
prov id ing  v a r i e t y  and v i s u a l l y  a c c e p t a b l e  
c o n t r a s t .  Conversely, surroundings could be 
of h i g h  q u a l i t y  and an  a c t i v i t y  could be very  
d e s t r u c t i v e  t o  v i s u a l  q u a l i t y .  

Form 

Vegeta t ive  form is expressed  i n  t h e  
shape of i n d i v i d u a l ,  groups,  o r  masses of 
p l a n t i n g s  and c l e a r i n g s .  Di f fe rences  i n  
h e i g h t ,  d e p t h ,  and w i d t h  promote changes i n  
shape and s i z e  o r  s i l h o u e t t e  which c r e a t e  
c o n t r a s t .  Light  shades and shadows accen t  
form. 

The shape of an opening c r e a t e d  by sur -  
f a c e  mine c l e a r i n g  is one of t h e  most impor- 
t a n t  a s p e c t s  i n  t h e  v i s u a l  landscape.  I f  t h e  
shape of t h e  opening can b e  r e l a t e d  t o  t h e  
sur rounding  landscape s o  t h a t  i t  appears  n a t -  
u r a l ,  a  minimal c o n t r a s t  w i l l  be  t h e  end 
product .  I n  some a r e a s  t h e r e  may be  an  ab- 
sence  of n a t u r a l  openings t o  s imula te .  The 
problem then  of making a  c l e a r i n g  appear  n a t -  
u r a l  i s  very  d i f f i c u l t .  It can be  overcome 
though, by r e p e a t i n g  t h e  d i r e c t i o n a l  emphasis 
of p a t t e r n s  i n  t h e  landscape forms from 
r i d g e l i n e s  and dra inages .  

Shape of v e g e t a t i v e  p a t t e r n s ,  e s p e c i a l l y  
t h o s e  l a r g e  and geometr ic  o r  u n n a t u r a l  i n  
form, can dominate a  landscape.  I r r e g u l a r  
and free-f o m  shapes expose l e s s  a r e a  t o  view, 
s o f t e n  t h e  v i s u a l  c o n t r a s t  between p l a n t i n g s  
and openings,  and s i m u l a t e  n a t u r a l  
c o n d i t i o n s  o r  t r a d i t i o n a l  forms of l and  u s e  
i n  t h e  v i c i n i t y .  S t r a t e g i c a l l y  l o c a t e d  is- 
l a n d s ,  clumps, groups,  o r  f i n g e r s  of vegeta-  
t i o n  h e l p  t o  a l t e r  t h e  shape and apparen t  
s i z e  of openings.  

Where a  l a r g e  a r e a  is  t o  b e  d i s t u r b e d  i n  
a  s e r i e s  of c l e a r i n g s  over  a  per iod  of y e a r s  
t h e  e f f e c t  must be considered n o t  on ly  from 
t h e  f i r s t  c l e a r i n g  bu t  from t h e  d i s t r i b u t i o n  
of subsequent  ones.  The cumulat ive e f f e c t  is  
impor tan t .  

S c a l e  r e f e r s  t o  t h e  r e l a t i v e  s i z e  of 
c l e a r i n g s  o r  openings i n  r e l a t i o n  t o  t h e  sur -  
rounding landscape be ing  viewed. For aes-  
t h e t i c  improvement, s i z e  of openings o r  
p l a n t i n g s  should  be  v a r i e d  accord ing  t o  t h e  
viewing d i s t a n c e .  The s c a l e  of many mining 



a c t i v i t i e s  is expressed  i n  under tak ings  of d i f f e r i n g  c h a r a c t e r  o r  d i r e c t i o n .  The forms 
c o l l o s a l  s i z e  even i n  t h e  expansiveness  of of con tour  mine c l e a r i n g s  o f t e n  have a  l i n e a r  
t h e i r  surroundings.  A l l  a r e  on a  s c a l e  to -  c o n f i g u r a t i o n  w i t h  l i n e s  t h a t  may l e a d  t h e  
t a l l y  d iv ided  from our  v a r i e d  and i n t i m a t e l y  o b s e r v e r ' s  eye toward f o c a l  p o i n t s  of i n t e r -  
humanized landscape.  There is  no doubt t h a t  e s t  o r  draw a t t e n t i o n  t o  incongruous elements. 
l a r g e  acreages  of d i s t u r b a n c e  a t t r a c t  a t t e n -  
t i o n  and have t h e  p r o p e r t i e s  of be ing  aes- 
t h e t i c  m i s f i t s .  Edge-- 

S c a l e  i s  a v i t a l  f a c t o r  i n  t h e  absorp- 
t i o n  of s u r f a c e  mine c l e a r i n g s  i n t o  t h e  view 
of t h e  landscape.  When t h e  s i z e  o r  amount of 
c l e a r i n g  i s  e x t e n s i v e  i t  may q u i c k l y  adverse- 
l y  change t h e  landscape  c h a r a c t e r  beyond ac- 
c e p t a b l e  l i m i t s .  Because of t h e i r  s i z e ,  
c l e a r i n g s  a r e  v i s i b l e  from g r e a t  d i s t a n c e s ,  
a r e  obvious through a l l  seasons  of t h e  y e a r ,  
and show up under p r a c t i c a l l y  a l l  a tmospheric  
c o n d i t i o n s .  

Proper  s i z e  i s  dependent upon t h e  n a t u r e ,  
q u a l i t y ,  and c h a r a c t e r  of t h e  sur rounding  
landscape.  Small s c a l e  p r o j e c t s  may s t a n d  
ou t  due t o  t h e i r  form, l i n e ,  c o l o r ,  and tex-  
t u r e .  When t h e  wid th  of a  c l e a r i n g  i s  no 
more than  s e v e r a l  t i m e s  t h e  h e i g h t  of t h e  
surrounding t r e e s  t h e  space  i t s e l f  becomes 
s h a r p l y  d e l i n e a t e d  i n  an  a l l e y - l i k e  enclosure.  
The wider  t h e  opening t h e  l e s s  e n c l o s u r e  and 
t h e  g r e a t e r  t h e  f e e l i n g  of space .  

Large elements  r e q u i r e  a  s u f f i c i e n t  
amount of space  t o  permit  r e t e n t i o n  of na t -  
u r a l n e s s .  As soon a s  t h e  p r o p o r t i o n  of man- 
made form is g r e a t  enough t o  cha l lenge  na- 
t u r &  supremacy t h e  s p e l l  of n a t u r a l  sur -  
roundings is  broken. 

Ground form-- 

The b a s i c  form of topography (mountains, 
p l a i n s ,  h i l l s )  i s  r e p e a t e d  i n  t h e  form (coni-  
c a l ,  h o r i z o n t a l ,  rounding)  of n a t i v e  p l a n t s .  
The e f f e c t s  of reclaimed mine landforms can 
be modif ied by p l a n t i n g s .  P l a n t s  can be used 
t o  a c c e n t u a t e  o r  t o  mask s u r f a c e  changes. 
Po in ted  p l a n t i n g  masses a c c e n t u a t e ;  rounded 
masses b lend  and merge. P l a n t i n g s  can cause 
a  s l o p e  t o  merge w i t h  a  p lane  such a s  a  bench 
and may be  used t o  v i s u a l l y  i n c r e a s e  o r  de- 
c r e a s e  h e i g h t  of a  s l o p e .  

Line 

Lines d i s t i n g u i s h i n g  v e g e t a t i v e  forms 
may be cont inuous o r  i s o l a t e d  o b j e c t s  o r  
p o i n t s  a long t h e  s u r f a c e  which a r e  connected 
by our eyes  t o  form a l i n e a r  p a t h  of v i s i o n .  
Lines may be r e p r e s e n t e d  by t h e  s i l h o u e t t e  of 
a  t r e e ,  t h e  edge of a  meadow, a  f o r e s t e d  
r i d g e l i n e ,  con tour ,  o r  a  t r e e  t runk .  A l l  
l i n e s  have d i r e c t i o n  - h o r i z o n t a l ,  v e r t i c a l ,  
o r  ob l ique .  Cont ras t  r e s u l t s  from l i n e s  of 

Edges where d i s s i m i l a r  f e a t u r e s  come 
t o g e t h e r  a r e  e s p e c i a l l y  conspicuous tochange.  
A t t e n t i o n  i s  d i r e c t e d  t o  t h e  maximum con- 
t r a s t s .  For i n s t a n c e ,  skyl ine-- the s i l h o u -  
e t t e  where sky meets f o r e s t  o r  l and ;  water-  
line--where wate r  meets t h e  f o r e s t  o r  l a n d ;  
and v e g e t a t i v e  edge--where g r a s s  and f o r e s t  
meet,  o r  where c o n i f e r  meets hardwood. 

Skyl ine  edge--Frequently mine c l e a r i n g s  
a r e  prominent ly d i s p l a y e d  a g a i n s t  o r  n e a r  t h e  
s k y l i n e .  The d a r k e r  c o l o r  of t h e  t e r r a i n  is 
i n  s h a r p  c o n t r a s t  t o  t h e  l i g h t e r  c o l o r  of t h e  
sky and c louds .  Ridge l ine  j u n c t u r e s  can be 
s k y l i n e  but  a r e  u s u a l l y  viewed a g a i n s t  o t h e r  
s u r f a c e  backgrounds. 

Vege ta t ive  edge--Changes i n  v e g e t a t i o n a l  
types  o f t e n  c r e a t e  abrup t  v i s u a l  c o n t r a s t  due 
t o  d i f f e r e n c e s  i n  s o i l  o r  v e g e t a t i o n  c o l o r .  
For example, i n  Appalachia many contour  sur -  
f a c e  mines a r e  l o c a t e d  i n  f o r e s t s .  Reclama- 
t i o n  w i t h  herbaceous m a t e r i a l  c r e a t e s  an 
abrup t  s h a r p  boundary l i n e  o r  edge between 
t h e  s t a r k  openings and t h e  surrounding w a l l  
of dense undis tu rbed  woods which s t o p s  eye 
movement and draws a t t e n t i o n .  This  u n n a t u r a l  
s t r o n g  l i n e  c o n f i g u r a t i o n  can b e  modif ied by 
p l a n t i n g  s h r u b s  and s m a l l  t r e e s  t o  undula te  
o r  f e a t h e r  t h e  edge between t h e  g r a s s  opening 
and t h e  f o r e s t .  The edge of t h e  woods should 
be  maintained a s  an i r r e g u l a r  l i n e  and gen- 
e r a l l y  fo l low t h e  con tour .  

Thinning of edges exposed a s  a  r e s u l t  of 
c l e a r i n g  is important  i n  some s e n s i t i v e  s i t u -  
a t i o n s .  Unprotected exposed edges have 
g r e a t e r  p o t e n t i a l  f o r  wind damage and v i s u a l -  
l y  have a  "raw" impene t rab le  w a l l - l i k e  ap- 
pearance.  

S e l e c t i v e  removal of v e g e t a t i o n  back 50 
t o  100 f e e t  o r  s o  from new edge reduces t h e  
impact of wind by f i l t e r i n g  movement and d i s -  
r u p t i n g  i t s  f o r c e ,  reduces t h e  abrup t  edge,  
and ex tends  t h e  boundaries  of t h e  perce ived  
space.  E x i s t i n g  ground and shrub  v e g e t a t i o n  
should be r e t a i n e d  a s  i t  prov ides  a  g r a d u a l  
s l o p e  o r  d r i f t  t r a n s i t i o n  i n  s i z e  from g r a s s  
t o  t r e e s  and i s  e s s e n t i a l  f o r  e r o s i o n  con- 
t r o l .  V i s u a l l y  t h e  r e s u l t  a f t e r  a  per iod  of 
t ime w i l l  a l low a more n a t u r a l  appearing 
h e a l t h y  f o r e s t  edge which w i l l  a l s o  b e n e f i t  
w i l d l i f e .  



During c l e a r i n g  o p e r a t i o n s  new edges t h e  landscape t h e  e a s i e r  it i s  t o  des ign  f o r  
should be upgraded by removing weak r o o t e d ,  t e x t u r e .  
dead, broken,  l e a n i n g ,  hung, o r  v i s u a l l y  un- 
a t t r a c t i v e  t r e e s  and c u t t i n g  and d i s t r i b u t i n g  
s l a s h  ( i f  n o t  removed) c l o s e  t o  t h e  ground. V a r i e t y  

Water l ine  edge--This edge i s  a v e r y  
dominant f o c a l  p o i n t  due t o  t h e  f l a t n e s s  of 
t h e  s u r f a c e  of t h e  wate r  which is  s e e n  a s  a  
d e f i n i t e  l i n e  a g a i n s t  t h e  l a n d .  P l a n t i n g s  
which border  t h e  s h o r e s  o r  banks of l a k e s ,  
ponds, o r  s t reams  should b e a r  much t h e  same 
r e l a t i o n  t o  t h e  wate r  s u r f a c e  t h a t  t r e e  
p l a n t i n g s  surrounding an  opening might 
have t o  a  g r a s s  s u r f a c e .  

P l a n t i n g  i r r e g u l a r  masses t o  t h e  w a t e r ' s  
edge produces harmony between p l a n t i n g  and 
wate r  and masks t h e  h a r s h  s h o r e l i n e  edge. 
Also, s h o r e l i n e  p l a n t i n g s  a r e  mi r rored  i n  
form by t h e i r  r e f l e c t i o n  on t h e  wate r .  P l a n t -  
i n g ~  n e a r  w a t e r  can prov ide  an i n t e r e s t i n g  
and n a t u r a l  d i v e r s i t y  of view e s p e c i a l l y  f o r  
a r e a s  which a r e  s u b j e c t  t o  p u b l i c  use .  

Color and L i g h t i n g  

Color and l i g h t i n g  enab le  us  t o  d i s t i n -  
gu ish  between o b j e c t s  of i d e n t i c a l  form, 
l i n e ,  c o l o r ,  and t e x t u r e .  They can a l s o  be  
used t o  subdue man-made and n a t u r a l  o b j e c t s .  

Color c o n t r a s t s  a r e  expressed a s  hue o r  
chroma ( r e d ,  b l u e )  i n t e n s i t y  o r  b r i l l a n c e  
( p u r i t y  of c o l o r )  and a s  v a l u e  ( l i g h t ,  d a r k ) .  
C o n t r a s t s  may v a r y  s i g n i f i c a n t l y  w i t h  t h e  
t ime of day,  wea ther ,  d i s t a n c e ,  and season of 
t h e  y e a r .  I n  o r d e r  t o  use  c o l o r  s u c c e s s f u l l y  
i t  must be s t u d i e d  under l o c a l  a tmospheric  
condi t ions .  Cons idera t ion  must be  given t o  
how i t  w i l l  b e  seen  from c r u c i a l  view p o i n t s .  

Color and l i g h t i n g  c o n t r a s t  is  o f t e n  t h e  
most n o t i c e a b l e  r e s u l t  of s u r f a c e  mine opera- 
t i o n s  a s  a d j a c e n t  c o n t r a s t i n g  c o l o r s  and 
shadows s t o p  t h e  eye.  The removal of p l a n t  
m a t e r i a l  and exposure of t h e  s u r f a c e  es tab-  
l i s h e s  a  s i g n i f i c a n t  c o n t r a s t  w i t h  d a r k e r  
a d j o i n i n g  undis tu rbed  v e g e t a t i o n .  

Texture  

Texture  r e s u l t s  g e n e r a l l y  from t h e  pa t -  
t e r n  c r e a t e d  upon t h e  t e r r a i n  by v e g e t a t i o n  
and o t h e r  s u r f a c e  elements. Tex ture  ranges 
from f i n e  o r  smooth t o  c o a r s e  o r  rough. 
Smooth and d u l l  s u r f a c e s  a f f e c t  l i g h t  re-  
f l e c t i o n  and absorp t ion .  The p e r c e p t i o n  of 
t e x t u r e  and p a t t e r n s  v a r i e s  w i t h  observer  
p o s i t i o n  and d i s t a n c e  zones. C o n t r a s t s  be- 
tween t e x t u r e s  r e s u l t  from smooth elements  
a g a i n s t  coarse  and l i g h t  and d a r k  d i f f e r e n c e s  
i n  c o l o r  tone.  The more v a r i e t y  t h e r e  is  i n  

V a r i e t y  i s  an assor tment  of d i f f e r e n t  
p a r t s  of t h e  l andscape .  "Richness" o r  d i -  
v e r s i t y  bo th  c a r r y  t h e  same concept .  How- 
e v e r ,  q u a n t i t y  of v a r i e d  p a r t s  is no as-  
surance  of q u a l i t y .  Landscapes ranking h igh  
i n  v i s u a l  v a l u e  a r e  u s u a l l y  those  of above 
average v a r i e t y .  

Landscapes r i c h  i n  v a r i e t y  a r e  d e s i r -  
a b l e .  Vege ta t ion  can enhance an a r e a  where 
l i t t l e  v a r i e t y  now e x i s t s .  For example, spe- 
c i e s  can be  in t roduced  t o  p rov ide  s p r i n g  
c o l o r ,  h i g h l i g h t  f a l l  c o l o r ,  and t o  c r e a t e  
c o n t r a s t  i n  form, f o l i a g e  growth h a b i t ,  and 
s i z e .  Openings can add v a r i e t y  t o  a  f o r e s t e d  
landscape t h a t  o therwise  might be  a  monoto- 
nous cover of t r e e s .  The same can be  s a i d  
f o r  t h e  a d d i t i o n  of t r e e s  t o  l a r g e  openings. 

Ordinary o r  minimal ' v a r i e t y  landscapes 
w i t h  s imple and uniform t e x t u r e  of v e g e t a t i o n  
a r e  weak landscapes .  There is l i t t l e  v a r i a -  
t i o n  i n  s p e c i e s  o r  v e g e t a t i v e  p a t t e r n s  and 
openings i n t o  which changes can be  incorpo- 
r a t e d .  The very  f i n e  v e g e t a t i v e  t e x t u r e  of 
Appalachian hardwoods exp l a i r s  i n  p a r t  why 
v e g e t a t i v e  c l e a r i n g  f o r  mining i s  s o  v i s i b l e .  

I n  any e c o l o g i c a l  system, a  d i v e r s e  as-  
sor tment  of p l a n t  m a t e r i a l  is a p o s i t i v e  a t -  
t r i b u t e .  It enhances a e s t h e t i c s ,  p rov ides  a  
d i v e r s i t y  of h a b i t a t ,  r e f l e c t s  s t a b i l i t y ,  
and promotes r e s i s t a n c e  t o  adverse  c o n d i t i o n s  
such a s  d i s e a s e ,  d raught ,  and f i r e .  

V i s t a s  and Views 

A view is  an unobs t ruc ted  s i g h t  of a  
s p e c i f i e d  landscape (panorama). This  d e f i -  
n i t i o n  d i f f e r s  s i g n i f i c a n t l y  from a v i s t a  
which may be def ined  a s  an  enframed s i g h t  of 
a  s p e c i f i e d  landscape.  I n  t h i s  sense  a  v i s t a  
h a s  g r e a t e r  v i s u a l  impact a s  w e l l  a s  more in-  
t e n s e  focus on a  given landscape.  

V i s t a s  and views a r e  d e s i r a b l e  where 
worthwhile  o p p o r t u n i t i e s  e x i s t .  I n d i v i d u a l s  
o r  groups of t r e e s  such a s  c o n i f e r s  and 
f lower ing  t r e e s  a r e  used t o  a c c e n t u a t e ,  fo-  
c u s ,  enframe, and g i v e  s c a l e  and dimension 
t o  o u t s t a n d i n g  v i s t a s  of p h y s i c a l  f e a t u r e s  
such a s  rock o u t c r o p s ,  l a k e s ,  s t reams ,  ponds, 
and f a l l s .  Unobstructed openings a r e  re-  
t a i n e d  o r  v e g e t a t i o n  is removed t o  p rov ide  
panoramic views i n  t h e  landscape.  



S t r u c t u r e s  

The impacts  of v e g e t a t i v e  cover  and pat-  
t e r n s  d u r i n g  mining and rec lamat ion  o p e r a t i o n s  
u s u a l l y  a r e  g r e a t e s t  i n  foregrounds and mid- 
dlegrounds most o f t e n  v i s i b l e  from p u b l i c  
roads  n e a r  o r  a d j o i n i n g  mining proper ty .  In- 
t e n s i v e  p lanning  and management p r a c t i c e s  a r e  
needed most i n  t h e s e  v i s u a l  zones of a  view- 
shed t o  c o n t r o l  t h e  composi t ion,  q u a l i t y ,  and 
growth f o r  v i s u a l  impacts  and wi thout  adding 
unreasonable c o s t s  t o  rec lamat ion .  

Time 

Time o r  d u r a t i o n  of v i s u a l  impact of min- 
i n g  i s  long-term when compared t o  o t h e r  a c t i v -  
i t ies  t h a t  a l t e r  t h e  l and .  Although one of 
t h e  g o a l s  of rec lamat ion  i s  t o  reduce adverse  
v i s u a l  impac ts ,  t h e  v i s u a l  c o n t r a s t  between 
reclaimed a r e a s  and surrounding undis tu rbed  
a r e a s  can remain f o r  s e v e r a l  y e a r s .  However, 
r e c e n t  emphasis i n  concur ren t  rec lamat  i o n  
w i l l  go a  long way i n  reducing and l i m i t i n g  
t h e  amount of a r e a  d i s t u r b e d  a t  any one time. 
This  w i l l  p rov ide  f o r  a n  e a r l y  u s e  and f o r  
woodlands being on t h e i r  way t o  m a t u r i t y  by 
t h e  t ime e x t r a c t i o n  o p e r a t i o n s  have been com- 
p l e t e d .  

VEGETATION PLAN 

Much emphasis is p laced  on prompt use  of 
herbaceous v e g e t a t i v e  cover and i t s  a b i l i t y  t o  
c o n t r o l  runoff  and e r o s i o n  b u t  i t  a l o n e  w i l l  
no t  always make a  s i t e  v i s u a l l y  compatible .  
However, l i t t l e  is  known about  t h e  i n f l u e n c e  
of o t h e r  v e g e t a t i o n  o r  t h e  a b i l i t y  of t h e  most 
e f f e c t i v e  r e v e g e t a t i o n  methods and s p e c i e s  i n  
r e l a t i o n  t o  v i s u a l  q u a l i t y  o b j e c t i v e s .  I n  ad- 
d i t i o n  t o  s u c c e s s f u l l y  s t a b i l i z i n g  a  d i s t u r b e d  
a r e a ,  v e g e t a t i o n  can have vary ing  v i s u a l  e f -  
f e c t s  depending on t h e  s p e c i e s  s e l e c t e d .  
Guide l ines  f o r  maximizing v e g e t a t i v e  charac- 
t e r i s t i c s  t o  improve t h e  v i s u a l  c o n d i t i o n  
t h a t  a r e  compatible  w i t h  cover  es tab l i shment  
and e r o s i o n  c o n t r o l  a r e  e s s e n t i a l .  

Because of b e t t e r  placement of overburden,  
s e g r e g a t i o n  of a c i d  and t o x i c  s p o i l s ,  use  of 
t o p s o i l  o r  a c c e p t a b l e  growth medium and s o i l  
amendments, t h e  qu ick  es tab l i shment  of a  vege- 
t a t i v e  cover  i n  mine rec lamat ion  is  less of a  
problem. However, t h e  long term e f f e c t  and 
s t a b i l i t y  needs cont inuous e v a l u a t i o n  espe- 
c i a l l y  a s  a n  a i d  t o  l and  u s e ,  d e s i r a b l e  p l a n t  
success ion ,  w i l d l i f e  b e n e f i t s ,  and a e s t h e t i c s .  
With b e t t e r  p l a n t i n g  c o n d i t i o n s  more emphasis 
is needed on improving p l a n t  m a t e r i a l  s e l e c -  
t i o n .  Repeated use  of p l a n t  s p e c i e s  such a s  
b lack  l o c u s t ,  l e spedeza ,  and autumn o l i v e  a r e  
making them a s  common and a s  monotonous a s  t h e  
over-used and banned m u l t i f l o r a  rose .  

Revege ta t ion  t r e a t m e n t s  and a e s t h e t i c  
d e s i g n  must be respons ive  t o  l a n d  use  objec-  
t i v e s  and a n  e v a l u a t i o n  of t h e  c h a r a c t e r i s t i c  
l andscape .  The d e s i g n  should  b e  based upon 
and respond d i r e c t l y  and s p e c i f i c a l l y  t o  bo th  
v i s u a l  and f u n c t i o n a l  needs.  Revegetat ion 
f o r  a e s t h e t i c s  is  concerned w i t h  r e e s t a b l i s h -  
ment of t h e  v i s u a l  l andscape  c h a r a c t e r  by in- 
t e g r a t i n g  t h e  post-mining land  u s e ( s )  of t h e  
reclaimed a r e a  w i t h  sur roundings .  Vege ta t ion  
should be  planned t o  f a c i l i t a t e  t h e  customary 
p o t e n t i a l  l a n d  uses  of range ,  f i s h  and wild- 
l i f e  h a b i t a t ,  r e c r e a t i o n ,  f o r e s t ,  c rop  and 
p a s t u r e  l a n d s ,  r e s i d e n t i a l ,  i n d u s t r i a l ,  and 
commercial. Having e s t a b l i s h e d  t h e  post-min- 
i n g  land  use  and w i t h  t h e  d e t a i l e d  descr ip -  
t i o n  and d e s i g n  p l a n  f o r  rec lamat ion  i n d i c a t -  
i n g  how t h e  t o t a l  s i t e  w i l l  b e  u t i l i z e d ,  veg- 
e t a t i v e  t r e a t m e n t s  can b e  developed. 

The c h o i c e  of p l a n t i n g  schemes f o r  aes-  
t h e t i c  enhancement of s u r f a c e  mined l a n d s  is  
based on t h e  o b j e c t i v e s  of t h e  person o r  
agency r e s p o n s i b l e  f o r  t h e  p l a n t i n g .  The op- 
t i o n s  a v a i l a b l e  and t h e  s u c c e s s  of a  program 
depend on t h e  p l a n n e r ' s  and d e s i g n e r ' s  a b i l -  
i t y  t o  recognize  t h e  o p p o r t u n i t i e s  and l i m i -  
t a t i o n s  of each s i t e .  

P l a n t i n g  d e s i g n  is  a complex t a s k .  Con- 
s i d e r a b l e  s t u d y  i s  r e q u i r e d  t o  ach ieve  t h e  
maximum f u n c t i o n a l  and a e s t h e t i c  e f f e c t .  
There is  no p r e c i s e  formula o r  procedure f o r  
d e v i s i n g  a  v e g e t a t i o n  p l a n  which w i l l  e f f e c -  
t i v e l y  encompass a l l  t h e  land use  p o t e n t i a l s  
of a  reclaimed s i t e .  The p o s s i b l e  s o l u t i o n s  
a r e  a s  many a s  t h e r e  a r e  l and  use  types .  
However, one t h i n g  i n  common t o  a l l  i s  t h a t  
they  i n v o l v e  a  t r a n s i t i o n  i n  land use  from 
t h e  o r i g i n a l  landscape.  I f  t h e  s i te  e x h i b i t s  
v e g e t a t i v e  f e a t u r e s  s i m i l a r  t o  t h o s e  i n h e r e n t  
i n  t h e  proposed land use  i t  w i l l  be  e a s i e r  t o  
p l a n  and c o r r e l a t e  rec lamat ion  and land  use .  

Planning f o r  r e v e g e t a t i o n  r e q u i r e s  t h e  
a b i l i t y  t o  e n v i s i o n  t h e  m a t u r i t y  of t h e  
p l a n t i n g  scheme y e a r s  ahead. The d e s i r e d  
c h a r a c t e r  o r  e fEec t  does n o t  e x i s t  when 
p l a n t i n g s  a r e  f i r s t  e s t a b l i s h e d  b u t  a r e  r e a l -  
i z e d  only wi th  t h e  passage of t ime.  Many 
y e a r s  a r e  o f t e n  r e q u i r e d  t o  c u l t i v a t e  and 
develop a  s t a n d  of t r e e s  t o  a l t e r  t h e  appear- 
ance of t h e  landscape.  Designers  o f t e n  w i l l  
n o t  be  around t o  observe t h e  outcome of t h e i r  
v i s i o n .  

To a s s u r e  a  h igh  q u a l i t y  l andscape ,  es-  
p e c i a l l y  i n  h i g h l y  s e n s i t i v e  a r e a s ,  s u r f a c e  
mine rec lamat ion  personne l  should c o n s i d e r  
t h e  fo l lowing  p l a n t  m a t e r i a l s  c r i t e r i a  i n  de- 
ve lop ing  a  v e g e t a t i o n  p lan .  



S e l e c t i o n  

S e v e r a l  f a c t o r s  may i n f l u e n c e  t h e  se-  
l e c t i o n  of p l a n t  s p e c i e s  f o r  a  given job.  
These i n c l u d e  an a n a l y s i s  of t h e  predomi- 
nan t  r e g i o n a l  v e g e t a t i o n ,  l and  use objec-  
t i v e ,  f u n c t i o n a l  c o n s i d e r a t i o n s ,  p l a n t i n g  
arrangements ,  f u t u r e  maintenance,  and eco- 
l o g i c a l  f a c t o r s  a s s o c i a t e d  w i t h  c l i m a t e ,  
season ,  geographic l o c a t i o n ,  s p e c i e s ,  and 
i n d i v i d u a l  s i t e  c o n d i t i o n s .  

I n  s e l e c t i n g  p l a n t s ,  c o n s i d e r a t i o n  must 
be given t o  t h e i r  a b i l i t y  t o  adap t  t o  t h e  
c l i m a t i c  and edaphic  f a c t o r s  which i n f l u e n c e  
t h e  p l a n t ' s  a b i l i t y  t o  s u r v i v e  and grow. 
A e s t h e t i c  reasons  f o r  s e l e c t i o n  a r e  a s s o c i -  
a t e d  w i t h  t h e  growth h a b i t s  of p l a n t  mate- 
r i a l  wi th  due c o n s i d e r a t i o n  given t o  s i z e  
(height,  wid th)  form (columnar, pyramidal 
shapes)  and c h a r a c t e r  ( t e x t u r e ,  dense o r  
open, c o a r s e  o r  f i n e )  needed t o  ach ieve  de- 
s i r e d  v i s u a l  e f f e c t .  

Rate  of growth is  important  where e a r l y  
r e s u l t s  r e q u i r e  maximum e f f e c t  from t h e  i n i -  
t i a l  p l a n t i n g .  Growth r a t e s  v a r y  cons ider -  
a b l y ,  e s p e c i a l l y  f o r  t r e e s .  Care should  be  
e x e r c i s e d  i n  s e l e c t i o n ,  a s  many r a p i d l y  grow- 
i n g  p l a n t s  a r e  u s u a l l y  b r i t t l e  and s h o r t  
l i v e d .  Perhaps a  well-conceived mix ture  of 
f a s t  and s lower  growing s p e c i e s  is  b e s t .  

Although sometimes l e s s  important  than  
t h e  h a b i t  and r a t e  of growth, t h e  e f f e c t s  of 
f o l i a g e ,  f r u i t ,  b a r k ,  c o l o r ,  and t e x t u r e  
n e v e r t h e l e s s  can add a  s i g n i f i c a n t  f i n i s h e d  
e f f e c t  t o  i n d i v i d u a l  p l a n t s  o r  groups of 
p l a n t s .  Th is  is p a r t i c u l a r l y  important  w i t h  
deciduous p l a n t s  which change d r a m a t i c a l l y  
w i t h  seasons.  

A wide range o r  mix ture  of v e g e t a t i o n  
should  be  used t o  avoid a  monoculture e f -  
f e c t .  Likewise n a t i v e  s p e c i e s  o r  t h o s e  t h a t  
have v i s u a l  s i m i l a r i t y  t o  s p e c i e s  i n  sur-  
rounding unmined a r e a s  can be used t o  mini- 
mize form, l i n e ,  c o l o r ,  and t e x t u r e  c o n t r a s t s .  

P l a n t  s p e c i e s  s e l e c t e d  should g e n e r a l l y  
have been proven s u c c e s s f u l  i n  t h e  a r e a  over  
t h e  years .  However, exper imenta t ion  w i t h  
o t h e r  s p e c i e s  o r  new v a r i e t i e s  is  encouraged. 
Avoid e x o t i c s  o r  e x t e n s i v e  p l a n t i n g s  of un- 
t r i e d  s p e c i e s .  New i n t r o d u c t i o n s  must have 
a  t o l e r a n c e  f o r  s u r f a c e  mine environment and 
should  have s u f f i c i e n t  s i m i l a r i t i e s  t o  t h e  
e x i s t i n g  v e g e t a t i o n  i n  t h e  a r e a  t o  a s s u r e  
t h a t  t h e  d i s t i n c t i v e  c h a r a c t e r  and s e n s e  of  
l o c a l  i d e n t i t y  a r e  n o t  l o s t .  

A e s t h e t i c a l l y  d e s i r a b l e  s p e c i e s  do n o t  
n e c e s s a r i l y  mean d e s i r a b l e  t imber .  They may 
i n c l u d e  unmerchantable t r e e s  such a s  ironwood 
o r  beech and t r e e s  t h a t  a r e  t w i s t e d  o r  low 

branched w i t h  a  p i c t u r e s q u e  q u a l i t y .  Many 
c o l o r f u l  shrubs  and smal l  t r e e s  have s p e c i a l  
v a l u e  f o r  w i l d l i f e  food and cover .  

Funct ion 

I n  meeting rec lamat ion  and pos t  mining 
land  u s e  v e g e t a t i o n  o b j e c t i v e s  p l a n t  mate- 
r i a l s  a r e  used t o  s e r v e  d e f i n i t e  f u n c t i o n s  
o r  t o  s o l v e  s p e c i f i c  problems. I n  a d d i t i o n  
t o  p rov id ing  a  permanent s t a b i l i z i n g  cover 
f o r  c o n t r o l l i n g  e r o s i o ~  p l a n t  m a t e r i a l s  of 
vary ing  h e i g h t  and c o n f i g u r a t i o n  a r e  used t o  
s e p a r a t e  a r e a s ,  s c r e e n  unpleasan t  views,  g ive  
pr ivacy  o r  e n c l o s u r e ,  enhance d e s i r a b l e  fea -  
t u r e s  and s t r u c t u r e s ,  and enframe views. 
P l a n t s  a r e  o f t e n  used t o  p r o t e c t  a d j a c e n t  
l a n d  v a l u e s ,  c o n t r o l  s i t e  c i r c u l a t i o n ,  b u f f e r  
hazardous a r e a s ,  c o n t r o l  g l a r e ,  reduce s c a l e ,  
augment s p a r s e  o r  inadequa te  cover ,  and pro- 
v i d e  w i l d l i f e  s h e l t e r .  Stands of t r e e s  c re -  
a t e  micro c l i m a t e s  t h a t  a r e  of g r e a t  impor- 
t a n c e  t o  r e s i d e n t i a l  and r e c r e a t i o n a l  devel-  
opments by a c t i n g  a s  windbreaks, f i l t e r i n g  
d u s t  and n o i s e ,  and prov id ing  shade f o r  var -  
i o u s  a c t i v i t i e s .  

Arrangement 

The proposed l o c a t i o n  and arrangement of 
p l a n t s  s e l e c t e d  t o  ach ieve  planned o b j e c t i v e s  
a r e  shown i n  a  g e n e r a l  way on t h e  v e g e t a t i o n  
p lan .  The d e s i r e d  v i s u a l  e f f e c t  w i l l  depend 
upon how w e l l  t h e  proposed composition and 
p a t t e r n s  of openings i n  f o r e s t e d  l a n d s  o r  
p l a n t i n g s  of t r e e s ,  s h r u b s ,  c rop lands ,  o r  
o t h e r  v e g e t a t i o n  i n  open non-forested l a n d s  
r e l a t e  t o  t h e  n a t u r a l  p a t t e r n s  of sur rounding  
e x i s t i n g  v e g e t a t i o n .  

Vege ta t ion  is  normally n o t  seen  a s  in-  
d i v i d u a l  p l a n t s .  What is seen  a r e  masses,  
forms, t e x t u r e s ,  s i l h o u e t t e s .  The c o n t r a s t  
of l a r g e  masses and v o i d s ,  openness and en- 
c l o s u r e ,  o r  an  i r r e g u l a r  f lowing mass of 
shapes a r e  c o n s t a n t l y  changing a s  t h e  observ- 
e r  moves around. It is a  d i v e r s i t y  of f o r e s t  
t y p e s  and v e g e t a t i v e  cover ,  maximizing f o r e s t  
edge through optimum r e l a t i o n s h i p  between 
f o r e s t  cover  and f o r e s t  openings.  P l a n t i n g  
masses should be e x p r e s s i v e  of t h e  l a n d  use  
f u n c t i o n  y e t  n o t  convey an a r t i f i c i a l  physi-  
c a l  appearance.  Some p l a n t i n g s  w i l l  be per- 
manent f o r e s t s  of e x t e n s i v e  s i z e ,  o t h e r s  w i l l  
be a l t e r n a t e d  wi th  g rass land  openings l o c a t e d  
s o  a s  t o  accen t  a t t r a c t i v e  v i s t a s  and some 
w i l l  s e r v e  a s  s c r e e n .  

The composi t ion of t h e  p l a n t i n g  v a r i e s  
i n  two p r i n c i p a l  ways, pure  p l a n t i n g  of a  
s i n g l e  s p e c i e s  and mixed p l a n t i n g s  of two o r  
more s p e c i e s .  S i n g l e  s p e c i e s  p l a n t i n g s  a r e  
u s u a l l y  e a s i e r  t o  e s t a b l i s h ,  manage, and 



h a r v e s t  b u t  they a r e  more s u s c e p t i b l e  t o  f i r e ,  
i n s e c t s ,  d i s e a s e ,  wind, and o t h e r  n a t u r a l  dam- 
age. An example a r e  t h e  decadent s t a n d s  of 
b l a c k  l o c u s t  t h a t  have been d i s f i g u r e d  by 
b o r e r s  and l e a v e  miners .  When and where pos- 
s i b l e  t h e s e  should be  underplanted w i t h  more 
d e s i r a b l e  s p e c i e s .  Pure p l a n t i n g s  a r e  usu- 
a l l y  a s s o c i a t e d  w i t h  a  s i n g l e  s p e c i e s  such a s  
pine.  Trees  a r e  normally p l a n t e d  on a  g r i d  
o r  row system w i t h  l i t t l e  v a r i a t i o n  i n  spac- 
ing .  I f  p i n e  mix tures  a r e  d e s i r e d ,  s m a l l  
groups o r  rows o r  b locks  w i t h  v a r i a b l e  spac- 
i n g  of p l a n t i n g s  a r e  recommended. 

Based on p a s t  and p r e s e n t  exper ience  and 
observa t ion  mix tures  o f f e r  t h e  b e s t  p a t t e r n s  
and b e t t e r  p o s s i b i l i t i e s  f o r  r e g e n e r a t i o n .  
Mixtures  p rov ide  v i s u a l  v a r i e t y  and w i l d l i f e  
d i v e r s i t y ,  accommodate v a r i a t i o n s  i n  topog- 
raphy o r i e n t a t i o n  and s o i l  mois tu re ,  promote 
s t a b i l i t y ,  and e n s u r e  a g a i n s t  r i s k  of l o s s  
t h a t  may be  encountered i n  pure  s t a n d s .  

Each type  of mix ture  has  p a r t i c u l a r  ap- 
p l i c a t i o n  f o r  c e r t a i n  c o n d i t i o n s  which should  
be i d e n t i f i e d  and cons idered  i n  planning an 
a rea .  I f  a  p l a n t i n g  g o a l  i s  t o  e s t a b l i s h  a  
f o r e s t  s t a n d  w i t h  v a r i e t y ,  mixed p l a n t i n g s  of 
f i v e  o r  more s p e c i e s  should be used. With 
few except ions  deciduous p l a n t i n g s  should be 
mixed. 

Shrub p l a n t i n g s  u s u a l l y  a r e  made i n  
block o r  clump p l a n t i n g s  of a  s i n g l e  spe- 
c i e s .  I f  more than  one s p e c i e s  is used they 
a r e  p laced  i n  d r i f t s  ( s h o r t e r  p l a n t s  i n  
f r o n t  o r  on edge) t o  avoid over topping  due 
t o  d i f f e r e n c e s  i n  growth. 

P a t t e r n s  of mix tures  which may be used 
i n  p l a n t i n g  o r  seed ing  an a r e a  a r e  random, 
s i n g l e  row, and m u l t i p l e  row mix tures .  For 
v i s u a l  harmony rows should  run  p a r a l l e l  wi th  
t h e  con tours ,  r a t h e r  than  a t  r i g h t  ang les .  

Openings and p l a n t i n g s  t h a t  a r e  uniform 
and regimented i n  s i z e ,  shape,  and spac ing  
seldom a r e  v i s u a l l y  p l e a s i n g  and l e a d  t o  mo- 
notony and l a c k  of u n i t y  i n  t h e  landscape.  
D i s p e r s a l  and i r r e g u l a r  spac ing  can be used 
t o  minimize c o n t r a s t .  

CONCLUSION 

Regardless  of how s u c c e s s f u l  revege ta -  
t i o n  f o r  a  pos t -min ing  land  use  may be i n  
terms of e r o s i o n  c o n t r o l  and good s o i l  cover ,  
t h e  a r e a  should a l s o  be developed w i t h  con- 
s i d e r a t i o n  of i t s  s u c c e s s  i n  e x h i b i t i n g  ap- 
p r o p r i a t e  v i s u a l  q u a l i t y .  By apply ing  t h e  
preced ing  p r i n c i p l e s ,  p rocesses  can be  de- 

veloped by which t h e  p o s i t i v e  v i s u a l  a t t r i -  
b u t e s  of rec lamat ion  can b e  enjoyed w h i l e  
minimizing t h e  n e g a t i v e  v i s u a l  a s p e c t s  of 
s u r f a c e  mining. 

The c r i t e r i a  a r e  new i n  approach w i t h  
r e g a r d  t o  mined land  r e v e g e t a t i o n  and can 
h e l p  prov ide  a n a l y s i s  of t h e  landscape on ly  
a s  they  a r e  researched  and t e s t e d  through ap- 
p l i c a t i o n .  The purpose i n  d i s c u s s i n g  t h e s e  
c r i t e r i a  now is  t o  s e e k  t h e i r  r e c o g n i t i o n  by 
t h o s e  who w i l l  be  working w i t h  landscape 
a r c h i t e c t s  i n  i n t e g r a t i n g  rec lamat ion  and 
landscape q u a l i t y .  

There is more t o  r e v e g e t a t i o n  f o r  aes- 
t h e t i c s  than  mere cosmetic  b e a u t i f i c a t i o n .  
The key t o  a  b e t t e r  end product  i s  coordi-  
n a t e d  d e s i g n  based upon r e s e a r c h  and a  c l e a r  
unders tand ing  of t h e  i n t e r r e l a t i o n s h i p  of a l l  
v a r i a b l e s  of t h e  r e v e g e t a t i o n  a c t i v i t y .  

A e s t h e t i c s  o r  landscape q u a l i t y  is  a 
shared  r e s p o n s i b i l i t y  o f t e n  mandated by law. 
It i s  a concern t h a t  must be shared  by every- 
one and t h e  q u e s t  f o r  improvement must be t h e  
job of a l l  of us .  W e  need t o  e s t a b l i s h  gen- 
u i n e  unders tand ing  and c o n s c i e n t i o u s  coopera- 
t i o n  between r e g u l a t o r y  a u t h o r i t i e s ,  opera- 
t o r s ,  and p u b l i c  i n  managing and p r o t e c t i n g  
landscape q u a l i t y .  W e  a l l  must l e a r n  t o  rec-  
ognize a e s t h e t i c  v a l u e s  and i n c o r p o r a t e  and 
apply  c r i t e r i a  and p r i n c i p l e s  r o u t i n e l y  i n  
our  everyday work and a c t i v i t i e s .  As a  r e s u l t  
t h e  l and  w i l l  be developed and managed w i t h  
due c o n s i d e r a t i o n  of i t s  landscape q u a l i t i e s .  

Success  w i t h  a e s t h e t i c s  w i l l  depend 
mainly upon t h e  s e n s i t i v e  a p p l i c a t i o n  of fun- 
damental p r i n c i p l e s  by o p e r a t o r s  who have 
recognized and accepted t h e  b e n e f i t s  t o  be 
der ived  from implementation of t h i s  concept .  
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