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Introduction
In October 2015, Hushållningssällskapet Halland (Rural Economy and Agricultural Society in
the region of Halland) was awarded the project LIFE-Goodstream, a project funded by the
European Union, the Swedish Agency for Marine and Water Management and the CR Prytz
donation fund. Hushållningssällskapet Halland is Lead beneficiary and Länsstyrelsen Halland
(County Administrative Board of Halland) and the municipality of Halmstad are Cobeneficiaries. LIFE-Goodstream runs until October 2021.
The overall aim of the project is to achieve a Good Ecological Status (GES), according to the
water framework directive's status classification for Trönningeån, a stream located south of
the city of Halmstad. Hence, the project focuses on measures (e.g. wetland construction)
reducing negative effects on the stream, such as nutrient runoffs in the drainage area and a
lack of ecological niches, thereby benefitting nutrient status of the stream and biodiversity in
and along the stream.
See Strand et al 2019 for an interim report on LIFE-Goodstream monitoring results for
nutrients, and Strand et al 2020 for an interim report on LIFE-Goodstream monitoring results
for biodiversity. They (and other reports and information) can be found at
www.goodstream.se
This report documents and summarizes the measures conducted in LIFE-Goodstream so far
(August 2020). It is more or less exclusively based on visual documentation of the measures
with maps extracted from GIS-data and photographs of almost all individual measures.
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Overview maps

3
Figure 1. Overview of LIFE-Goodstreams measures. More detailed information is presented in separate maps of the 7 sub-areas (A-G).

WETLANDS AND INTEGRATED BUFFER ZONES

Figure 2. Orange polygons extracted from our GIS-data, showing wetlands and integrated buffer zones done in
LIFE-Goodstream. For more details, look at each project area (A-G).

Number of wetlands = 21, number of integrated buffer Zones = 13
Comments
In total, 21 wetlands have been constructed in LIFE-Goodstream. In a few cases (5) we have
restored and increased the area of wetlands that were either dried out or completely
overgrown (no water). Of the 21 wetlands, at least 5 are Level Wetlands (LW) and 6 are
Optimally Constructed Wetlands (OCW).
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AMPHIBIAN PONDS

Figure 3. Location of amphibian ponds within the project area (n=26), for detailed positions look at each
project area (A-G).

Number of amphibian ponds: 26
Comments
Amphibian ponds are small bodies of water created specifically to favor amphibian
populations like frogs, toads, and salamanders within the project area. Benefitted species:
brown frogs Rana temporaria and Rana arvalis, the common toad Bufo bufo, the smooth
newt Lissotriton vulgaris and the great crested newt Triturus cristatus. Our surveys have also
showed, somewhat surprisingly, that the amphibian ponds are of large importance for
dragonfly populations of several species.
Amphibian ponds are a form of Creotopes, i.e. small constructed biotopes (habitats) to
increase biodiversity.
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STREAM BED RESTORATION AND REMOVED MIGRATION BARRIERS

Figure 4. Areas with stream bed restoration and removed migration barriers, for more details look at each
project area.

Number of stream bed restorations: 7
Number of removed migration barriers: 2
Comments
Widening of stream cross-section (n=1) (Buffer and Creotope)
In Area A, widening of cross-section of the stream (approx. 1km) that function as a buffer
magazine and reduce flooding in Trönninge village, as well as creating new habitats along the
stream
Open drainage pipes (n=4) (creotope)
In four different parts in Area B we have managed to construct completely new parts of
stream bed by opening up previously piped parts of the stream. The new stream parts have
been modified to benefit migrating fish and overall biodiversity in the area.
Meandering stretch (n=1) (creotope)
At one location (Area D) we did a meandering part of previously straightened stream part.
New stream bed (n=1) (creotope)
With the removal of a migration barrier in area D a bio-passage and a new stretch of stream
bed was established.
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MEASURES FOR SOLITARY BEES

Figure 5. Measures for solitary bees. 9 Trap-nests and a total of 45 “nest box package” locations, some are
distributed outside areas A-G.

Number of trap-nests: 9 packages consisting of ca 20 nests
Number of nest boxes: 260 boxes at 45 locations
Comments
Nest boxes
In total 260 nest boxes for solitary have been deployed in LIFFE-Goodstream. We have
bundled them together in 45 “packages” (see figure 6) and their location are determined
due to landowner wishes and to get answers on solitary bee preferences (nest hole
diameter, distance from wetlands etc). This is done in collaboration with bee experts at Lund
University.

Trap-nests
Are small nest boxes for solitary bees aimed for research. 9 Trap-nests are deployed on
water level meter posts within the project area, these are a part of a larger project we were
granted by the Swedish EPA which we run partly in the LIFE-Goodstream area. LIFEGoodstream will benefit from the networking with ecologists and hydrologists from Lund
and Stockholm University in this project.
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Figure 6. Solitary bee nest box package of the largest design, 8 small nest boxes together with a “bee hotel”
bought in a general store. Some packages are smaller (2-6 nest boxes).

Figure 7. Solitary bee trap-nest in Area D, deployed togheter with a wetland water level meter.
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AREAS WITH PLANTED TREES

Figure 8. Areas with planted trees, tree symbols mark areas with planted trees, for more specific positions look
at each project area (A, B and D).

Number of areas with planted trees: 5
Comments
Classified as creotopes (5 more or less distinct areas).
In total 1 375 trees have been planted. The trees planted are e.g. Common alder (Alnus
glutionsa), Rowan (Sorbus aucuparia), Swedish Whitebeam (Sorbus intermedia) and Grey willow
(Salix cinerea). The purpose is apart from increase biodiversity in general also to stabilize stream
banks and provide shade and food for salmonid fish.
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WATER LEVEL METERS

Figure 9. 16 Water level meters deployed in wetlands, integrated buffer zones and the stream.

Number of water level meters: 16

Comments
The water level meters are part of a larger project we run together with researchers from Stockholm
and Lund university with the purpose of investigating the water buffering capacity of constructed
wetlands and how buffering (water level fluctuations) affect biodiversity. It is financed by the
Swedish EPA and runs between 2020 – 2022. Parts of the project are done in LIFE-Goodstream
measures and will thus generate additional data for LIFE-Goodstream. Below is a photo of the
biodiversity sampling equipment deployed in several LIFE-Goodstream wetlands (Malaise-traps,
pitfall traps and color traps.
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BIRD NEST BOXES

Figure 10. Bird nest boxes, deployed within and outside project areas A-G.

Number of bird nest boxes: 300
223 boxes are GPS-positioned and numbered and monitored on a yearly basis. See separate
report on the project home page for results
77 boxes have been distributed to different private landowners within the project area and
are not within the monitoring program. Some of the boxes for private land-owners target
bats instead of birds.

Figure 11. Monitored bird nest boxes. To the left: a breeding Flycatcher (Ficedula hypoleuca)
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OTHER CREOTOPES

Figure 12. Locations of other created creotopes within LIFE Goodstream, such as stone cairns, flower beds,
piles of twigs/branches and sandpits.

Number of other creotopes: 13
Comments
Creotope = Small constructed habitats to increase biodiversity.
Within LIFE-Goodstream a number of different types of creotopes have been conducted such as
the amphibian ponds, new stream beds, bird nest boxes, solitary bee nest boxes and areas with
planted trees – these measures are presented separately in this report. Other creotopes are less
specific or numerous measures like piles of branches/stones, areas with flower beds, sand pits
and improved swamp forest.
For pictures look at each project Area (B, D, G).
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INFORMATION SIGNS AND VISITOR CENTER

Figure 13. Information signs and visitor center within the project area.

Number of information signs: 5
Number of visitor centers: 2

Comments
Information signs
Smaller information signs about LIFE-Goodstream are placed at 5 locations, evenly
distributed in the project area.
Visitor center
At two sites we will have visitor centers, with chairs/tables, larger information signs, nest
box displays and good parking opportunities. These are almost finished. Below are some
photos of the signs and the furniture and parking spaces so far being deployed at the two
sites. The furniture and parking for the visitor center at Trönninge ängar (area A) has been
constructed and financed by the County administration in connection with the conversion of
the area into a nature reserve. Thus, LIFE-Goodstream benefit from this in terms of both
more visitors and also reduced costs.
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Figure 14. Three of the information signs, at area G (large photo), area E (above left) and area B (above right).

Figure 15. Visitor center at Area D. It is already used by the public (photo to the left) and by the project during
e.g. visits from schools and “outdoor classroom” activities in LIFE-Goodstream (photo to the right).
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Figure 16. Furniture at the visitor center at Area A.

Figure 17. Parking at the visitor center at Area A. In the background; toilets, information signs on the nature
reserve and a LIFE-Goodstream solitary bee nest box package (barely visible behind the cars to the right).
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Figure 18. Layout of one of the larger (1 x 1 m) information signs (in Swedish) to be placed at the two visitor
centers. It is currently in production.
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Summary of measures within LIFE-Goodstream
21 Constructed wetlands
13 Integrated buffer zones
2 Removed migration barriers
26 Amphibian ponds
7 new stretches of streambed (creotopes)
5 Areas of planted trees (creotopes)
14 Other creotopes
300 Bird nest boxes
9 Solitary bee trap-nests
260 Solitary bee nest boxes located at 45 sites
16 Water level meters
5 smaller information signs
2 Visitor centers (in production) with parking space, furniture and large signs with project
information
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Area Maps
For each area, a map generated from our GIS-data is shown followed by a summary of the
measures for the area. Thereafter a photograph of each of the measures is shown. Note that
we do not include photos of each individual nest box (> 550).
All the smaller measures are GPS-positioned, and location and areas of the larger measures
are determined by GPS and incorporated in GIS-layers. (e.g. size and shape of wetlands).
Each larger measure on these maps are numbered and corresponds to a photo.
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AREA A.

Figure 19. All created measures at project area A

SUMMARY OF MEASURES AT AREA A
1 Integrated buffer zone
1 Amphibian pond
1 Widening of stream cross-section
2 Water level meters in stream channel
Areas for bird nest boxes
1 large package of nest boxes for solitary bees
Areas for planted trees
Visitor center
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INTEGRATED BUFFER ZONE

Figure 20. 1A - Integrated buffer zone (IBZ).

AMPHIBIAN POND

Figure 21. 2A - Amphibian pond in cow pasture.
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WIDENING OF STREAM CROSS-SECTION

Figure 22. Widening of cross-section of the stream (approx. 1km) that function as a buffer

magazine and reduce flooding in Trönninge village.

Figure 23. Flow situation during a Class 1 warning by SMHI (February 2019) in the part of the stream

where widening of the cross-section has been implemented. The implemented measure seems to
have increased the buffer capacity of the stream section, with no flooding of farmland or in the
village of Trönninge during this Class 1 high water levels.
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AREA B

Figure 24. Measures in the north part of location B.

Figure 25. Measures in the south part of location B.
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SUMMARY OF MEASURES AT LOCATION B
5 wetlands
1 Amphibian pond
4 Opening of drainpipes with 4 different streambed modifications
2 Water level meters
1 Creotope
1 Solitary bee trap-nest
1 Solitary bee nest box
Area for bird nest boxes
Area for planted trees
1 Information sign about LIFE Goodstream

WETLANDS

Figure 26. 1B – Constructed wetland in the north part of area B.
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Figure 27. 2B - Wetland in the north part of area B, restored within LIFE Goodstream.

Figure 28. 3B - Wetland in the north part of area B, restored within LIFE Goodstream.
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Figure 29. 5B – Constructed wetland, located in the south of area B.

Figure 30. 6B – Restored wetland in the south part of area B (OCW).
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STREAM BED RESTORATION

Figure 31. Creation of an open stream channel by opening of drainage pipes, connecting to wetland 5B.

Figure 32. Open drainpipes - creating a more natural stream channel and connecting 5B to 6B.
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Figure 33. Left: a newly constructed stream part with added stones and gravel
(fish/invertebrate habitat). Right: opening of drainpipes, connecting 6B to the stream.

CREOTOPE

Figure 34. Stone cairn, a measure to create small habitats (overwintering sites) for a wide range of species
groups.
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AMPHIBIAN POND

Figure 35. 4B - amphibian pond within broadleaf forest in the north of location B.
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AREA C

Figure 36. All created measures at area C.

SUMMARY OF MEASURES AT LOCATION C
1 Wetland
1 Solitary bee trap-nest
1 Solitary bee nest box
1 Information sign about LIFE Goodstream
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WETLANDS

Figure 37. 1C – Constructed wetland (OCW).

Figure 38. Information sign and solitary bee nest boxes.
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AREA D

Figure 39. All created measures at location D.

SUMMARY OF MEASURES AT LOCATION D
9 wetlands
12 Integrated buffer zones (some larger are counted as more than 1)
9 Amphibian ponds
1 Removal of migration barrier – creation of a bio-passage
2 Stream bed restorations/constructions
9 Other Creotopes
5 Solitary bee nest boxes
2 Solitary bee trap-nests
1 Information sign about LIFE Goodstream
1 Visitor center for LIFE Goodstream
5 Water level meters
Areas for bird nest boxes
Areas with planted trees
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WETLANDS

Figure 40. 1D – constructed wetland (OCW)

Figure 41. 2D – constructed wetland and a solitary bee nest box package (OCW).
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Figure 42. 3D – constructed wetland (OCW)

Figure 43. 4D – constructed wetland (2020) (OCW/LW).

Figure 44. 5D – constructed wetland (2020).
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Figure 45. 6D - Constructed wetland (level wetland).

Figure 46. 7D - Constructed wetland (level wetland)..
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Figure 47. 8D - Constructed wetland (level wetland).

Figure 48. 9D - Constructed wetland (level wetland).
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INTEGRATED BUFFER ZONES

Figure 49. 10D – integrated buffer zone with water level meter.

Figure 50. 11D - integrated buffer zone.

36

Figure 51. 12D - integrated buffer zone with solitary bee nest box package.

Figure 52. 13D - integrated buffer zone.
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Figure 53. 14D - integrated buffer zone.

Figure 54. 15D – larger Integrated buffer zone.
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Figure 55. 16D – Larger Integrated buffer zone.

Figure 56. 17D – Larger Integrated buffer zone.
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AMPHIBIAN PONDS

Figure 57. 23D -amphibian pond.

Figure 58. 24D- amphibian pond.

Figure 59. Two amphibian ponds (25D,26D).
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Figure 60. 20D - amphibian pond.

Figure 61. 21D - amphibian pond.

Figure 62. 22D - amphibian pond.
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Figure 63. 19D - amphibian pond.

Figure 64. 18 D - amphibian pond.
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STREAM BED RESTORATION

Figure 65. Creation of a meandering
stretch in the north part of area D.
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Figure 66. Stream bed restoration in the lower
section of area D - removal of migration barrier
and creation of a bio-passage - allowing the
stream to develop a more natural flowing regime.
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MIGRATION BARRIER

Figure 67. During the removal of the migration barrier and the creation of the bio-passage.

OTHER CREOTOPES

Figure 68. Improved area of swamp forest.
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Figure 69. Excavated sand pit, a measure to enhance biodiversity. The creotope is now utilized as a badger den.

Figure 70. Collections of branches, a measure to create small habitats for a wide range of species groups.

Figure 71. Collections of branches, a measure to create small habitats for a wide range of species groups.
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Figure 72. Collections of branches, a measure to create small habitats for a wide range of species groups.
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AREA E

Figure 73. All created measures at area E.

SUMMARY OF MEASURES AT AREA E
2 Wetlands
3 Amphibian ponds
1 Removal of migration barrier
1 Water level meter
1 Solitary bee nest box
1 Solitary bee trap-nest
1 Other creotope
1 Information sign about LIFE Goodstream
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WETLANDS

Figure 74. 1E- Wetland restored within LIFE Goodstream.

Figure 75. 2E - Wetland restored and increased within LIFE Goodstream (OCW).
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AMPHIBIAN PONDS

Figure 76. 3E - Amphibian pond.

Figure 77. 4E - Amphibian pond.

Figure 78. 5E - Amphibian pond.
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MIGRATION BARRIER

Figure 79. Removed migration barrier.

Figure 80. Creotope creation by doing less. Landowners are encouraged to leave areas (not cut grass) with rich
flowering flora, to benefit pollinators and other biodiversity. Three such flower bed areas are shown here, one
where a circle of White clover (Trifolium repens) are left and two where a corner of a field has been left until
flowering of several plant species is over (late august). In the background of the larger photo, a nest box
package for solitary bees and a LIFE-Goodstream information sign.
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AREA F

Figure 81. All created measures at location F.

A SUMMARY OF MEASURES AT AREA F
1 Wetland
6 Amphibian ponds
1 Water level meter
1 Solitary bee nest boxes
1 Solitary bee trap-nest

52

WETLAND

Figure 82. 1F – constructed wetland.

AMPHIBIAN PONDS

Figure 82. 4F - amphibian pond.
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Figure 83. Amphibian ponds (5F & 7F).

Figure 84. Amphibian ponds (3F & 6F).
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Figure 85. 2F- amphibian pond. Low water level.
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AREA G

Figure 87. Measures at area G

SUMMARY OF MEASURES AT AREA B
3 wetlands
6 Amphibian ponds
2 Other creotopes
1 Water level meter
1 Information sign about LIFE Goodstream
1 Solitary bee nest box
1 Solitary bee trap-nest
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WETLANDS

Figure 88. 1G – Restored wetland.

Figure 89. 2G – Constructed wetland (level wetland).
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Figure 90. 3G – constructed wetland.

AMPHIBIAN PONDS

Figure 91. 4G - amphibian pond (low water level)..
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Figure 92. 5G - amphibian pond (low water level)..

Figure 93. 6G - amphibian pond (low water level).
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Figure 94. 7G - amphibian pond, constructed in 2020.

Figure 95. 8G - amphibian pond, constructed in 2020.
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Figure 96. 9G - amphibian pond, constructed in 2020.

CREOTOPE

Figure 97. Stone pile (cairn), a measure to create small habitats for a wide range of species groups.
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