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Introduction 

Road ponds are a special type of water accumulation, 

resulting from stemming up water of stream sections 

that has been blocked during road construction. During 

forest road construction large streams are usually 

provided with culverts using rock boulders, concrete 

pipes or timber bridges. Smaller streams are often just 

blocked with a road dam. That has left a number of 

small streams without outlets, hence filling up the 

stream-bed behind the road dam. The ponds typically 

have their main feeding stream in at the distal end but 

without outlet, except from periods of heavy rain 

where the ponds may spill over the road dam.  

Changed ecological conditions of road dams are firstly 

that running water is turned into stagnant water, 

secondly that a larger area along the former stream is 

turned permanent flooded, and a zone behind has 

turned into a waterlogged swamp. In addition, since 

road construction is often done in connection with 

logging operation, many road ponds contain loads of 

deadwood, which drain oxygen from the water and 

release chemical compounds that can harmful to the 

aquatic environment. As a result, many of these relati-

vely recently man-made ponds have a poor aquatic 

environment surrounded by a zone of zone of dead or 

poorly growing trees, not adapted to the sudden 

permanent waterlogged condition.  

Objectives of road-pond restoration 

Road-ponds are artificial and one solution would be to 

re-establish the natural drainage by establishing culvert 

or pipes to drain off the accumulated water, and 

bringing the stream back to pre-disturbance conditions. 

Alternative is to maintain the ponds as a new wetland 

environment in an environment with few such habitats. 

Permanent large ponds are usually rare in natural 

environment because such ponds 

tend to get filled with debris and 

thus have a relatively short 

lifetime. As all animals depends on 

water, the artificial aquatic 

habitats have a chance to benefit 

wildlife, both permanent ones 

such as fish and frogs (which will in 

turn attract water-birds like 

kingfishers and egrets), water-

loving animals such as wild pigs, 

elephants and tapirs, and any 

other animal that use the water-

holes as drinking places. The zone 

of sedges and grasses often 

occurring around ponds is appreciated by e.g. grazers. 

The objective of pond restoration is in this context to 

establish a sound pond with a rich aquatic life, a 

flourishing pond edge vegetation and a zone of trees 

around them adapted to long term waterlogging. 

Figure 1. Satellite image of typical long road-pond filling the 

original streambed after the outlet has been blocked by a 

road 

Figure 2. Recent 

water-logging killing 

original trees in and 

along the pond. 

Road-pond restoration 



 

 

Model ponds’ and source material 

Natural ponds are ephemeral in a dynamic 

environment since they tend either to be filled with 

debris, thus turning into swamps, or, if they receive 

much water, turn into streams by eroding a stream-bed 

through the landscape. However, natural ponds often 

occur near larger meandering rivers, where cut-off 

river-sections turn into ponds (e.g. ox-bow lakes). 

These ponds are often sources of plant material 

suitable for restoration of man-made ponds. 

Physical restoration of ponds 

Stagnant water tends to have low oxygen content. This 

is accentuated if there is a load of decomposing debris. 

Water environment may be improved by physically 

removing heavy loads of wood debris from the pond 

itself. However, standing dead trees should not be 

removed as these are often food niches and potential 

nesting sites for both animals and birds. Any water 

movement will improve turbulence and hence 

aeration. Establishment of a superficial culvert (i.e not 

as deep as the original stream bottom) assures a 

regular water flow which in turn improves aeration. 

This is also a good idea for improving road conditions, 

as road dams can be very muddy during heavy rain. 

Loads of stones or rocks at the inlet can help creating a 

micro-environment of turbulence.  

Where the area surrounding a pond is very flat, the 

bank zone can turn into very soft mud-fields that 

restrict access to the pond for both animals and 

persons. Tree planting and grass can help stabilizing 

the soil. If any stones are available next to ponds, they 

can help improving access, road conditions (culverts) 

and micro-environment in the ponds. 

Biological restoration 

Roadside ponds often tend to recover slowly because 

natural dispersal of adapted plants and animals is slow 

due to rarity of natural ponds in the landscapes with 

consequent long dispersal distances. This process can 

be greatly accelerated by planting adapted plants in 

and around ponds.  

Ponds always have a pronounced zonation from the 

open water body towards the surrounding forest. 

Because they have been created by stemming a sloping 

stream, they have a shallow end at the inlet and a 

deeper end at the road dam.  

Restoration effort depends on particular conditions, 

from thorough restoration of the entire environment in 

and around the pond, to scattered enrichment planting 

with absent or rare species. Planting framework 

species may attract frugivorous birds, which may bring 

in new species.  Since pond restoration is largely 

designed to benefit wildlife, special habitat approaches 

may be relevant, for example creating habitats for 

tapirs, elephants, kingfishers etc.   

Restoration of a ‘model’ pond 

A model of a ‘type pond’ is shown in figure 3. It consists 

of an open water body (zone I) surrounded by 

vegetation zones determined by a gradient of 

waterlogging from the edges of the pond (II), the bank 

(zone III), the swamp forest (Zone IV) to the transition 

to the surrounding lowland rain forest (zone V) . In 

reality these zones are artificial, overlapping and can 

change during the year according to water level in the 

ponds. They should thus be seen as mere tools or 

guides for restoration 

Where aquatic macrophytes are rare or absent in the 

pond area, these may be introduced from ‘healthy 

ponds’. Later, as the pond environment is established 

and possibly after introducing some key aquatic plants, 

migrating water-birds e.g. egrets will start to visit the 

ponds regularly, bringing in seeds of aquatic plants and 

hence initiate self-restoration. Along the edges of the 

pond (zone II) there is often a zone of sedges 

(Cyperaceae), rushes (Juncaceae) and grasses 

(Poaceae). Some adapted woody species are also able 

to grow with the roots permanently inundated, e.g. 

Pandanus, Alstonia pneumatophora and Barringtonia. 

These species will often become dominant at later 

stages of pond development and may shade out herbal 

vegetation. Since excessive shading tend to suppress 

aquatic flora and fauna, and since grassy vegetation is 

much appreciated by ground living animals (dear, tapir, 

elephant), some part of the pond edges and banks 

should be kept free from trees.  

The condition of the bank (zone III) and the swamp 

(zone IV) is quite similar in terms of permanent water 

logged conditions but pond bank vegetation tend to 

receive more sunlight because of the absence of 

shading trees from the pond side. Tree vegetation 

dominates in both zones. Except from above 

mentioned species, Carallia brachiate, species of 

Myristicaceae (Knema, Horsfieldia) and the palm 

Licuala belong to the water-logged zone. Also several 



 

 

Macaranga species can tolerate permanent 

waterlogging. A list of species adapted to waterlogging 

appears below. 

Transition zone to surrounding forest is usually little 

affected by road dam construction. Most species 

growing in riverine conditions can also grow there. 

Planting material 

Propagules of aquatic plants, grasses, rushes and 

sedges are easily established from divided clumps of 

uprooted plants. Several swamp tree species can be 

propagated by stake cuttings. Most other trees are 

more successfully established using seedlings. 

 

 

 

 

 

 

 

 

Guide to species selection 

Species with high tolerance to waterlogging:  Alstonia 

pneumatophora, Barringtonia lanceolate, Barringtonia 

racemosa, Blumeodendron tokbrai, Carallia brachiate, 

Caryota mitis, Diospyros malabárica, Eleiodoxa 

conferta, Endospermum diadenum, Ganua motleyana, 

Glochidion bornéense, Gonystylus bancatus, 

Gynotroces axilaris, Horsfieldia irya, Knema laurina, 

Koompassia malaccensis, Licuala spinosa, Macaranga 

conífera, Mangifera griffithii, Myristica iners, 

Neonauclea endertii, Oncosperma tigallarium, 

Palaquium gutta, Pometia pinnata, Pternandra 

cordata, Santira rubiginosa, Stemonurus secundiflorus, 

Syzygium laxiflorum. 

Species with tolerance to moderate or seasonal 

waterlogging:  Anthocephalus cadamba, Aporosa 

lucida, Artocarpus kemando, Baccaurea macrocarpa, 

Barringtonia macrostachya, Bhesa paniculata, 

Cratoxylum arborescens, Eugenia sp, Fagraea fragrans, 

Gironniera nervosa, Hopea mengarawan, Knema 

conferta, Koompassia excelsa, Lithocarpus sp, Myristica 

elliptica, Scaphium macropodum, Sindora leiocarpa, 

Terminalia subspathulata 
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Figure  3. Plant of Barringtonia 

lanceolata establishing by 

stake cutting directly at the 

restoration site 

Figure  4. Aerial view and cross section indicating zonation of riparian ponds.  Since pond bottoms follow the slope of the original stream, 

they tend to have a shallow end upstream where the water feeds into the pond and a deep end where the road dam blocks the natural 

flow. The size of water bodies and swamps vary during the seasons depending on inflow and evaporation.  



 

 

 

 

 

 

 

 

  

 

    



 

 

 

 

 

 

 

 

  

 

    

 


