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SUMMARY 
Riparian reserves (also called riparian or riverine buffer zones or margins) are strips of natural 

vegetation located along rivers, streams and lakes, surrounded by areas of non-natural 

vegetation like plantations. 

 

The presence of natural vegetation next to waterways can provide many benefits within an oil 

palm plantation or for downstream water users. Riparian reserves help to filter-out pollutants 

before they enter rivers. They can stabilise river banks, reduce downstream flooding and help 

maintain natural in-stream conditions for aquatic plants and animals. Riparian reserves can   

sequester carbon dioxide and provide habitats for a range of plant and animal species. On 

account of such environmental values, properly managed riparian reserves can generate 

significant benefits from the conservation of natural vegetation   for oil palm companies. 

 

Due to their environmental values, many countries require agricultural managers to leave an area 

of natural vegetation alongside rivers by law. In addition, thŜ άtǊƻǘŜŎǘƛƻƴ ƻŦ ǿŀǘŜǊ ŎƻǳǊǎŜǎ ŀƴŘ 

ǿŜǘƭŀƴŘǎΣ ƛƴŎƭǳŘƛƴƎ ƳŀƛƴǘŀƛƴƛƴƎ ŀƴŘ ǊŜǎǘƻǊƛƴƎ ŀǇǇǊƻǇǊƛŀǘŜ ǊƛǇŀǊƛŀƴ ŀƴŘ ƻǘƘŜǊ ōǳŦŦŜǊ ȊƻƴŜǎέ, is a 

requirement for RSPO certification (see Principle 4 of the RSPO Principles and Criteria 20131). 

 

This manual provides guidance on how to manage riparian reserves within oil palm plantations 

in order to comply with RSPO standards for sustainable palm oil production. The manual 

addresses the following issues:  

* Key benefits of riparian reserves (Section 1); 

* Where to locate riparian reserves in oil palm plantations (Section 2.1);  

* The optimal width of  a riparian reserve (Section 2.2); 

* Specific guidance for smallholders (Section 2.3); 

* Recommended riparian vegetation types (Section 2.4);  

* Guidance for establishing riparian reserves in new oil palm plantations (Section 3); 

* Guidance for establishing riparian reserves in existing oil palm plantations or in new oil 

palm plantations on degraded lands, including their planning and implementing 

restoration programmes  for degraded habitats (Section 4); 

* Monitoring and adaptive management of riparian reserves (Section 5); and 

* Addressing threats to existing riparian habitats and wildlife (Section 5). 

 

The effective and long-term management of riparian reserves can vary between oil palm 

plantations and across regions. This manual covers general good practices for managing 
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riparian reserves. However, as not all the relevant topics can be covered exhaustively, oil palm 

plantation managers should also consider contacting and consulting appropriate experts if the 

requirements of their riparian reserve sites are not covered within this manual.   
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1 INTRODUCTION 

 

 

Key messages 

Conservation of natural vegetation within and alongside natural waterways is a compliance 

requirement for RSPO certified oil palm plantations1 (Principle 4.4), which is also a legal 

requirement in many countries.  

Natural vegetation should be protected inside riparian reserves (also called river reserves 

or riparian buffer zones), along all natural waterways ς rivers, streams, lakes and springs - 

within and along the boundary of RSPO certified oil palm plantations. 

Key environmental benefits of riparian reserves include water quality protection, bank 

stabilisation, flood protection, carbon storage and sequestration and biodiversity 

conservation.  Hence, properly managed riparian reserves could generate significant 

benefits from the conservation of natural vegetation for oil palm companies, besides 

maintaining good relationships with local communities. 

Specific guidance about which waterways would require riparian reserves and how wide 

such reserves need to be vary from country to country. National guidelines are outlined 

with appropriate national interpretations31 at the RSPO website (www.rspo.org). 

In the absence of national guidelines, RSPO requires riparian reserves to be established 

along all natural waterways >1m wide. More detailed guidance on riparian reserve size, 

location and vegetation type is outlined in Chapter 2 of the manual. 

Riparian habitats are also required to be protected as High Conservation Value Areas 

όI/±!ǎύΣ ǘȅǇƛŎŀƭƭȅ ǳƴŘŜǊ I/±пΣ ŀǎ ŀǊŜŀǎ ǿƘƛŎƘ ǇǊƻǾƛŘŜ άōŀǎƛŎ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎ ƛƴ ŎǊƛǘƛŎŀƭ 

situations, including protection of water catchments and control of erosion of vulnerable 

ǎƻƛƭǎ ŀƴŘ ǎƭƻǇŜǎέΦ wƛǇŀǊƛŀƴ ǊŜǎŜǊǾŜ Ƙŀōƛǘŀts should therefore be maintained and/or 

enhanced as part of the HCV management plans for oil palm plantations (Principle 5.2). 
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1.1 DEFINITION OF RIPARIAN HABITATS 

In this manual the term riparian όŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ [ŀǘƛƴ ŦƻǊ ΨǊƛǾŜǊ ōŀƴƪΩύ ƛǎ ǳǎŜŘ ǘƻ ǊŜŦŜǊ ǘƻ ƭŀƴŘ 

located  next to natural lakes, as well as streams and rivers, although the latter are more 

commonly found within oil palm concessions.  

These areas are also called: 

* riparian reserves; 

* riparian habitats; 

* riparian zones; 

* riparian margins; 

* riparian buffer zones /  riparian buffer strips (highlighting the role of these habitats in 

buffering aquatic environments from environmental changes on land); 

* stream buffer zones; 

* riparian vegetation (riparian plant communities); 

* river reserve/riverine margin (referring specifically to riparian reserves next to rivers); 

* river corridors (where the principal purpose is to facilitate wildlife movement); 

* vegetated buffer strips (VBS) (strips of vegetation  planted specifically to trap pollutants 

before they flow into waterways); and 

* Riparian preservation areas (RPAs). 

The variety of terms reflects the wide range of benefits stemming from maintaining natural 

vegetation along waterways. Despite occupying only a small percentage of the land area, riparian 

reserve habitats support a disproportionately wide range of species and environmental services 

(see Section 1.2).  

For practical purposes, the term ΨǊƛǇŀǊƛŀƴ ȊƻƴŜΩ ƛǎ ǳǎǳŀƭƭȅ ƛŘŜƴǘƛŦƛŜŘ by measuring a predefined 

distance (e.g. 30m) of habitat from the edge of a waterway. 
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1.2 KEY ENVIRONMENTAL BENEFITS OF CONSERVING NATURAL 

RIPARIAN HABITATS WITHIN OIL PALM PLANTATIONS 

The main environmental benefits of riparian habitat conservation, include: 

1. Water quality protection; 

2. Bank stabilisation and flood protection; 

3. Carbon storage and sequestration; and 

4. Biodiversity conservation. 

Some of the aforesaid environmental benefits would occur immediately next to the riparian areas 

being conserved (particularly of bank stabilisation, carbon storage and biodiversity conservation), 

while others (particularly of water quality and flood protection) would primarily benefit 

downstream water users.  

 

Figure 1.1.  Key environmental benefits of maintaining natural riparian vegetation within oil 

palm plantations. Image: T. Jinggut. 

1.2.1 WATER QUALITY PROTECTION 

Maintaining natural vegetation along waterways would help protect water quality by: 
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(1) ƳƻǾƛƴƎ  ǎƻǳǊŎŜǎ ƻŦ Ǉƻƭƭǳǘƛƻƴ ŀǿŀȅ ŦǊƻƳ ǘƘŜ ǿŀǘŜǊΩǎ edge (e.g. fertiliser and pesticide 

applications, soil disturbances, etc.); and 

(2) Filtering water so that some sediments, fertilisers and pesticides are removed before they 

flow into natural waterways.  

 

Sedimentation is the run-off of soil particles into waterways. This is a natural process but it is 

particularly high in places with bare soils, e.g. during forest conversions and oil palm 

(re)plantings. Even in mature oil palms, unpaved road surfaces would continue to generate high 

levels of sediment run-off2. Sediments increase water turbidity (cloudiness) and reduce water 

quality. Suspended sediments could also increase the transport of harmful chemicals (which get 

attached to sediment particles) into waterways, e.g. fertilisers (particularly phosphates), 

pesticides and heavy metals. 

The rough ground surfaces of riparian habitats (tree roots, trunks, leaf litter, etc.) help to trap 

sediments and slow down water flow so that particles settle out instead of washing into rivers. 

The small spaces between riparian soil particles enable water to drain into deeper layers where 

pollutants are also filtered out. In particular, chemicals from pesticides and nitrates from 

fertilisers are major causes of pollution in rivers draining from agricultural lands. Riparian soils 

help to breakdown pesticide pollutants and retain nitrates by allowing them to be broken down 

by soil microbes or taken up by plants3, 4. Even relatively narrow riparian vegetation strips (e.g. 

20-30m5, 6) can reduce the amount of sediments running into rivers. This process works best 

when water flow is spread evenly along the length of a riparian reserve. If one location along a 

riparian reserve receives high water flow (e.g. through a drainage channel), the filtering capacity 

of the riparian reserve could be overwhelmed7. Riparian reserves should be used as final defence 

approaches against water pollution rather than as alternatives to Best Management Practices 

(BMPs) for minimising the effects of chemical application and soil erosion. 
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1.2.2 BANK STABILISATION AND FLOOD PROTECTION 

Plant roots can stabilise river banks so that they are less likely to collapse into the river. This can 

reduce downstream sedimentation8, minimise channel erosion and widening, and help prevent 

downstream channels from becoming blocked by sediments which reduce the likelihood of 

flooding. Flooding is a natural process, but occurs more often and affects wider areas after forests 

have been cleared along water catchments. If some areas of an oil palm plantation tend to flood 

more frequently or severely, ƛǘ Ƴŀȅ ōŜ ōŜǎǘ ǘƻ ΨŀƭƭƻǿΩ for such areas to flood during high rainfalls 

to reduce the likelihood and severity of floods occurring lower down the river. The ensuing costs 

to the revenue of an oil palm plantation  may be minimal as such  areas are often low-yielding 

(and in some areas are even  commercially redundant) due to oil palm mortality from flood 

inundations9, and  crops lost due to their limited access during floods. 

Riparian reserves may well turn out to be cheaper and more effective than artificial approaches 

to flood protection and bank stabilisation like the construction of bank support structures and 

the straightening of artificial channels.  Such engineering-based solutions to flooding tend to 

displace the same problems onto further downstream water users by increasing the volume and 

speed of the water moving downstream10. Riparian vegetation also provides a broad range of 

additional benefits for wildlife, water quality and carbon sequestration (see Sections 1.2.3-1.2.5). 
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Figure 1.2 Oil palm riparian reserves in Sabah, Malaysia.  Photos: C.L. Gray. 
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Figure 1.3 Oil palms planted at the edges of river banks are widespread but illegal in many oil 

palm producing countries. The oil palms in the lower photo had been planted at the edge of an 

eroding river bank, leading to the loss of oil palm plantation land and to the direct flow of 

pollutants into the river. Photos: HUTAN/Marc Ancrenaz (top)/H. Barclay (bottom). 












































































































































































































































