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English summary: Impact of land use and buffer 
zones on stream environments in woodland and 
agricultural areas - a literature review

Although riparian zones are of fundamental 
importance to stream ecosystems their pro­
tection have long been neglected. Instead, 
many of these environments have been hea­
vily exploited and severely affected by the 
land use in agriculture and forestry. In the 
agricultural landscape the main impact on 
streams is caused by elimination of wetlands 
and intensive cultivation of arable land. In 
woodlands forest management measures, e.g. 
logging, drainage and scarification, have cau­
sed substantial changes to the stream envi­
ronments.

The documented consequences of the 
land use include alterations in runoff, water 
temperature, input of organic material, sedi­
ment and nutrients. As a result of these chan­
ges the environments for fish and benthic 
invertebrates have deteriorated and caused 
a decline in biological production and diver­
sity in many streams. Specially salmonids like 
trout, grayling and salmon are often severe­
ly effected. Investigations have shown that 
frequent and abundant transport of fine sedi­
ments impedes the spawning grounds, and 
as a consequence the hatching success of eggs 
and fry decreases. Increased water tempera­
ture in summer and reduced temperature in 
winter also increases the mortality of fish. 
Furthermore, a decreased abundance of lar­
ge woody debris after clear-cutting increases 
the erosion in the stream channel and causes 
loss of winter habitat for fish.

Numerous studies in this review have 
proven that the negative impact from agri­
culture and forestry operations can signifi­
cantly be moderated by creating or preser­
ving buffer zones along the streams. Such 
buffer zones decrease the flow peaks after cle­
ar-cutting and also reduce the erosion within 
the stream and along the streamside zones. 
In addition they restrict the output of sedi­
ment and nutrients from the upland sites, and 
prevent excessive temperature variations in 
small streams. According to the documented 
information on sediment and nutrient upta­
ke within buffer zones the reduction of the 
sediment component in runoff water has va­

ried between 23 and 97%. The uptake of ni­
trogen and phosphorus has varied from 20 to 
94% and 6 to 96%, respectively. In buffer zo­
nes wider than 10 m the retention of nutrients 
has been more than 50% in most cases. Usu­
ally the uptake level increases with increa­
sing width of the buffer zone. It is recommen­
ded that the buffer zones should be at least 
15 m wide and have a multi-layered vegeta­
tion in order to significantly decrease the 
negative impact on water quality. Apart from 
width and vegetation, the efficiency of the 
buffer zones as sediment and nutrient traps 
also depends on the slope of the surrounding 
ground, soil type and the size and intensity 
of runoff.

Investigations have shown that buffer 
zones can also prevent extreme temperature 
shifts in the stream water after logging. Alt­
hough in some cases a 10 m buffer zone can 
be adequate in preventing excessive tempe­
rature peaks in small streams, most studies 
have concluded that the buffer zones need to 
be at least 20 m wide. It is also concluded that 
they should have at least 60% of the earlier 
angular canopy cover remaining to prevent 
changes in water temperature. Recent stu­
dies have furthermore illustrated the impor­
tance of buffer zones for the input of large 
woody debris in streams. To assure the pre­
servation of the existing body of large woody 
debris and to maintain an unaffected input 
of new debris the width of buffer zone need 
to be at least 20 to 30 m. Studies have also 
documented that buffer zones of this width 
or more can maintain the biological produc­
tion and diversity of fish and benthos in the 
forest streams if the buffer zones are adequate 
designed. For both fish and benthic inverte­
brate it is specially important that the buf­
fer zones can provide protection against in­
creased transport of fine sediments and to 
maintain the existing amount of large woody 
debris.

In order to recognise adequate width of 
buffer zones to specific local conditions it is 
necessary to classify streams and riparian 
zones with respect to stream type, vegetation,
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biological values, degree of human impact, 
slope and risk of erosion. During the last de­
cade hierarcical classification systems, based 
on fluvial processes and valley floor landforms 
have been developed. The conceptual frame­
work of these classification systems is based 
on a division of the stream ecosystem into 
several different spatial components: i.e. wa­
tershed, drainage segments, stream reaches, 
channel units (habitats) and subunits (micro­
habitats). Although the concept has been de­
veloped for general classification of streams 
it has also been used for classification of 
streams with respect to buffer zones.

The common opinion is that the need of 
buffer zones is most critical along small 
streams in the upper parts of a watershed, 
i.e. where the runoff is formed. In some cases 
it is also necessary to leave buffer zones along 
temporary streams and other areas of impor­
tance for runoff formation. Buffer zones 
should be left on both sides of the stream wit­
hout areal interruptions. The used buffer zone 
widths have varied with size of the stream, 
channel form, biological properties, type of 
soil, and the vegetation and slope of the ripa­
rian zone and associated upland regions. Usu­
ally, high water level marks have been ex­
ploited to define the buffer zones along 
streams, although in some cases the mean 
water level has been used. The determina­
tion of the buffer zone width need to consider 
the least acceptable width for each desirable 
buffer function and each stream type, and also 
the needs of increasing the width when re­
quired because of local conditions.

Guidelines for stream protection and 
buffer zone width have been based on biolo­
gical values (mainly fish production), diffe­
rent environmental goals and the ability of 
the buffer zones to prevent negative influen­
ces in different aspects. These guidelines have 
also considered factors such as stream type 
(size and form), slope of the surrounding land 
and sensibility to erosion. In most cases the 
directions have assigned buffer zones widths 
between 5 and 30 m along small to middle 
sized streams. In some cases even wider buf­
fer zones have been assigned, specially at riv­
ers and lakes there buffer widths between 30 
and 200 m have been used. Usually the buf­
fer reserve have been regarded as manage­
ment zone with special rules for logging etc. 
In certain cases the guidelines have recom­
mended a split of the buffer reserve into a 
completely intact inner zone and an outer 
management zone.

Logging within the buffer zones has usu­
ally been regulated with respect to canopy 
cover (angular canopy density), tree compo­
sition, basal area of the trees, and the num­
ber of large trees of a certain diameter. Wit­
hin forestry, the multi-functional importan­
ce of buffer zones has been dealt with to a 
greater extent than within agriculture. The 
agricultural guidelines for the buffer zones 
have mostly been directed to reduce sediment 
and nutrients in runoff water, and only to a 
small extent considered factors like the in­
put of organic material, shading and stream- 
bank stabilization. It is recommended that the 
management of riparian buffer zones along 
streams should be based on quantitative go­
als concerning both environmental quality 
and biodiversity.
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FISKERIVERKET, som är den centrala statliga myndig­
heten för fiske, vattenbruk och fiskevård i Sverige, skall 
verka för en ansvarsfull hushållning med fisktillgångar­
na så att de långsiktigt kan utnyttjas i ett uthålligt fiske 
av olika slag.

Verket har också ett miljövårdsansvar och skall verka för 
en biologisk mångfald och för ett rikt och varierat fisk­
bestånd. I uppdraget att främja forskning och bedriva 
utvecklingsverksamhet på fiskets område organiserar 
Fiskeriverket Havsfiskelaboratoriet i Lysekil med Öster- 
sjölaboratoriet i Karlskrona, Sötvattenslaboratoriet i Drott­
ningholm, Kustlaboratoriet i Oregrund, två Fiskeri för söks­
stationer (Älvkarleby och Kälarne) och två Utredningskon­
tor (Luleå/Härnösand och Jönköping).
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