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Delineating Effective 
Riparian Buffer Widths 

for Water Quality Protection 

Ce:bjective 

Agricultura! pollutlon added to 
streams has shown to be a 
major problem throughout the 
world. The use of vegetated 
strlps between farm fields and 
adjacent streams is one tech
nique to reduce loadings of 
sediment and chemical poiJu
tants to streams draining 
agricultura! lands. These run
off buffer zones are commonly 
referred to as riparian buffer 
strips. 
A major problem associated 
with designing riparlan buffers 
is in determining the appro
priate width for buffers in a 
specific setting. This case 
study demonstrates a GIS
based method for determining 
the efficiency of riparlan 
buffers in agricultura! water
sheds. 

•; ethod 

Phillips ' Riparian Buffer Deli
neation Equations (RBDE) are 
one way for selecting appro
priate rlparian buffer widths 
for water quality protection. 
The methodology includes se
parate formulae for predicting 
the effectiveness of buffers In 
attenuating (1) sediment (and 
adsorbed pollutants) delfve
red by overland flow (Bag
nold • s law) and (2) dissolved 
polfutants transported prima
rily through subsurface routes 
(Darcy's law and Manning 
equation). The hydraulfc ver-

Rlparbon Buffer Dellneatlon !quatlons (•ny unrts of measure are aa:eptable) 

(1) Hydraullc Model 8 a {n,fn,}0'1(L,!L,)0•4(K,!K,) (S, ¡ s,Y·3 
(2) Oetention Time 

Model 8 • (n,fn,)0'1(L,!L,Y{K,ftc,/'"4(S,.IS,.J0.7 (C,!C,) 

B • buffer etl'eálveness rallo 
K • saturated nydraullc 

conductlvlty ot the son 
L • buffer wldth or slope length 
S • slope 

n • Mannlng's roughness coetlk:lent 
e • son molsture storage capadty 
b • value for !he proposed buffer 
r • value l'or !he reference buffer 

RIO TUIS WATERSHED 
COSTA RICA 

Above: Results of the 
RBDE model applled in a 

raster GIS. The values 
fndlcate the rfparfan buffer 

effectlveness of a glven area 
compared to a se/ected 

reference buffer. 
R/ght: Areas In the Tuls 

Watershed wlth non-forested 
land covers and buffer 

effectiveness ratios less 
than 1 (less effectlve than 

the reference buffer). 

Land Cover 

o Coffee 

sion of the RBDE was calcu
lated for the Tuis watershed 
in Costa Rica, in GRID ARC/ 
INFO. The method requires the 
selection of a reference buffer 
whlch ls used to compare buf
fer effectiveness for riparlan 
areas. A land cover map was 
made from satellfte imagery. 

O SugarCane 
O Pasture 

l;iesult 

The resulting maps give land 
managers an objective basis to 
evaluate the need for establi
shing riparlan buffer strlps. 
The model results can be used 
as a gulde for determinlng ero
sion susceptibillty and polfution 
potential of rlparian areas. 
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