Additional File 2: Search strategy


I. Search string building process

A scoping exercise was conducted on the “Web of Science Core Collection” database to build the search string (search date: 14 December 2018).

Terms describing the exposure (noise pollution) and the population (biodiversity) were combined iteratively until the best performance was achieved. Terms describing effects (outcomes) were not included because the aim of the map is to document the available literature without any a priori restrictions on the types of effects measured in the articles.

The search string was built in three steps (see the table below for details on keywords, numbers of articles and comprehensiveness):

1. First, we built a search string with generic keywords that relate to the PECO exposition. A search with these terms on topics (search string A) as well as on titles (search string B) retrieved several hundred thousand articles. Even if the level of comprehensiveness was high, these searches resulted in a very high number of articles that were not about the map issue (e.g. the term noise is used in statistics to refer to an unwanted signal). Obviously, the two search strings could not be used.

2. We then decided to refine the search string with a second section of keywords that relate to the PECO population, used for a topic search (TS). Here, a difficulty arose because the map population includes practically all living wild animal species on the planet and it is not easy to find a set of words to reduce the number of irrelevant hits while not excluding any of the targeted species. To select the population terms, we decided to use general keywords (e.g. ecosystem$, species, etc.) and taxonomic keywords, but limited to classes and family names (mammals, birds, etc.) for vertebrates and invertebrates. This would produce an initial systematic map representing a first step in identifying current knowledge. It would subsequently be possible to refine the search, taxonomic class by taxonomic class, if necessary. The search string returned:
· 34 246 articles when the exposition terms were searched by topic TS (search string C), with a comprehensiveness value of 92% (55 articles out of 60 indexed in the WOS CC). Even if this level of comprehensiveness was high, the number of articles retrieved remained too high for our map team;
· 5 790 articles when the exposition terms were searched by title TI (search string D) with a comprehensiveness value of 78% (47 articles out of 60 indexed in the WOS CC). This number of retrieved articles was more acceptable, but the level of comprehensiveness was lower and an initial screening of the retrieved articles showed that some articles in which noise was not the main study object were not retrieved by this search string. For example, studies about road noise where noise was only a proxy to assess road traffic were not retrieved.

3. For this reason, the search string was completed with more precise terms about exposure (noise), searched by topic (TS). We added general phrases that are synonyms of “noise pollution” (e.g. “anthropogenic noise”, “man-made sound”, etc.). This search string (search string E) returned more articles (6 179), but did not significantly improve the level of comprehensiveness (82%, 49 articles out of 60 indexed in the WOS CC).

Consequently, we decided to add other phrases related to specific sources of noise (road noise, boat noise, industrial noise, etc.) searched by topic. Here we faced the same problem as that with the population terms regarding consistency and comprehensiveness. There are many sources of noise and the difficulty was to maintain consistency in the search string, but we tried to add the main sources of noise, based on the results of the first scoping exercises. We found that it was easier to list terms on the sources of noise rather than taxonomic/species terms in order to refine the search string without losing consistency.

We tried three ways to deal with the specific exposure phrases, ranging from the more restrictive approach to the broadest:
4. using quotes (e.g. “traffic noise”). This search string (search string F) retrieved 6 385 articles with a comprehensiveness value of 88% (53 articles out of 60 indexed in the WOS CC);
5. using the NEAR operator with “/5”, which is the maximum acceptable distance between two terms (e.g. traffic NEAR/5 noise). This search string (search string G) retrieved 6 636 articles with a comprehensiveness value of 90% (54 articles out of 60 indexed in the WOS CC);
6. using the AND operator (e.g. (traffic AND noise)). This search string (search string H) retrieved 7 859 articles with a comprehensiveness value of 92% (55 articles out of 60 indexed in the WOS CC).

We concluded that the search string H was the best configuration, providing the best balance between high comprehensiveness and an acceptable number of articles (given the available resources).

Comments
- We used the $ and * characters where justified to increase the number of retrieved articles.
- We decided not to add a third section of keywords related to the effects of noise pollution (outcomes) because our map deals with all effects without any exclusion and because we did not want to restrict the search string with a new section of keywords as we had already dealt with this problem with the population keywords.



	Step
	PECO
	Search on
	Search string
	Search string name
	Number of articles retrieved in WOS CC
	Comprehensiveness
	Comments

	1
	Exposition
	TS
	TS=(noise OR sound$)
	A
	855 758
	97% (58/60)
	High comprehensiveness for string A, but number of retrieved articles very high with many articles that do not deal with the issue (biodiversity).

	
	
	TI
	TI=(noise OR sound$)
	B
	219 377
	82% (49/60)
	

	2
	Exposition + Population
	TS
AND
TS
	TS=(noise OR sound$) 
AND
TS=(wildlife OR ecolog* OR biodiversity OR ecosystem$ OR "natural habitat$" OR species OR vertebrate$ OR mammal$ OR reptile$ OR amphibian$ OR bird$ OR fish* OR invertebrate$ OR arthropod$ OR insect$ OR arachnid$ OR crustacean$ OR centipede$)
	C
	34 246
	92% (55/60)
	Comprehensiveness is high, but the number of retrieved articles is excessive.

	
	
	TI
AND
TS
	TI=(noise OR sound$) 
AND
TS=(wildlife OR ecolog* OR biodiversity OR ecosystem$ OR "natural habitat$" OR species OR vertebrate$ OR mammal$ OR reptile$ OR amphibian$ OR bird$ OR fish* OR invertebrate$ OR arthropod$ OR insect$ OR arachnid$ OR crustacean$ OR centipede$)
	D
	5 790
	78% (47/60)
	Number of retrieved articles is acceptable, but the level of comprehensiveness is lower.

	3
	Exposition + Population
	(TI OR TS) 
AND
TS
	(TI=(noise OR sound$) OR TS=("noise pollution" OR "masking auditory" OR "man-made noise" OR "anthropogenic noise" OR "man-made sound$"))
AND
TS=(wildlife OR ecolog* OR biodiversity OR ecosystem$ OR "natural habitat$" OR species OR vertebrate$ OR mammal$ OR reptile$ OR amphibian$ OR bird$ OR fish* OR invertebrate$ OR arthropod$ OR insect$ OR arachnid$ OR crustacean$ OR centipede$)
	E
	6 179
	82% (49/60)
	Somewhat better comprehensiveness, but can still be improved.

	4
	Exposition more detailed + Population
	(TI OR TS)
AND
TS
	(TI=(noise OR sound$) OR TS=("noise pollution" OR "masking auditory" OR "man-made noise" OR "anthropogenic noise" OR "man-made sound$" OR "transportation noise" OR "road$ noise" OR "highway$ noise" OR "motorway$ noise" OR "railway$ noise" OR "traffic noise" OR "traffic-induced noise" OR "urban noise" OR "city noise" OR "cities noise" OR "construction noise" OR "ship$ noise" OR "boat$ noise" OR "port$ noise" OR "aircraft$ noise" OR "airplane$ noise" OR "airport$ noise" OR "industr* noise" OR "machinery noise" OR "gas extraction noise" OR "mining noise" OR "drilling noise" OR "pile-driving noise" OR "communication network$ noise" OR "wind farm$ noise" OR "agric* noise" OR "farming noise" OR "military noise" OR "gun$ noise" OR "visitor$ noise" OR "music festival$"))
AND
TS=(wildlife OR ecolog* OR biodiversity OR ecosystem$ OR "natural habitat$" OR species OR vertebrate$ OR mammal$ OR reptile$ OR amphibian$ OR bird$ OR fish* OR invertebrate$ OR arthropod$ OR insect$ OR arachnid$ OR crustacean$ OR centipede$)
	F
	6 385
	88% (53/60)
	Still better comprehensiveness, but still room for improvement.

	5
	Exposition detailed with “NEAR” use + Population
	(TI OR TS)
AND
TS
	(TI=(noise OR sound$) OR TS=((noise NEAR/5 pollution) OR "masking auditory" OR "man-made noise" OR "anthropogenic noise" OR "man-made sound$ OR (transportation NEAR/5 noise) OR (road$ NEAR/5 noise) OR (highway$ NEAR/5 noise) OR (motorway$ NEAR/5 noise) OR (railway$ NEAR/5 noise) OR (traffic NEAR/5 noise) OR (urban NEAR/5 noise) OR (city NEAR/5 noise) OR (cities NEAR/5 noise) OR (construction NEAR/5 noise) OR (ship$ NEAR/5 noise) OR (boat$ NEAR/5 noise) OR (port$ NEAR/5 noise) OR (aircraft$ NEAR/5 noise) OR (airplane$ NEAR/5 noise) OR (airport$ NEAR/5 noise) OR (industr* NEAR/5 noise) OR (machinery NEAR/5 noise) OR ("gas extraction" NEAR/5 noise) OR (mining NEAR/5 noise) OR (drilling NEAR/5 noise) OR (pile-driving NEAR/5 noise) OR ("communication network$" NEAR/5 noise) OR ("wind farm$" NEAR/5 noise) OR (agric* NEAR/5 noise) OR (farming NEAR/5 noise) OR (military NEAR/5 noise) OR (gun$ NEAR/5 noise) OR (visitor$ NEAR/5 noise) OR “music festival$”))
AND
TS=(wildlife OR ecolog* OR biodiversity OR ecosystem$ OR "natural habitat$" OR species OR vertebrate$ OR mammal$ OR reptile$ OR amphibian$ OR bird$ OR fish* OR invertebrate$ OR arthropod$ OR insect$ OR arachnid$ OR crustacean$ OR centipede$)
	G
	6 636
	90% (54/60)
	Better comprehensiveness.

	6
	Exposition detailed with “AND” use + Population
	(TI OR TS)
AND
TS
	(TI=(noise OR sound$) OR TS=((noise AND pollution) OR "masking auditory" OR "man-made noise" OR "anthropogenic noise" OR "man-made sound$ OR ((transportation OR road$ OR highway$ OR motorway$ OR railway$ OR traffic OR urban OR city OR cities OR construction OR ship$ OR boat$ OR port$ OR aircraft$ OR airplane$ OR airport$ OR industr* OR machinery OR “gas extraction” OR mining OR drilling OR pile-driving OR "communication network$" OR "wind farm$" OR agric* OR farming OR military OR gun$ OR visitor$ ) AND noise) OR "music festival$"))
AND
TS=(wildlife OR ecolog* OR biodiversity OR ecosystem$ OR "natural habitat$" OR species OR vertebrate$ OR mammal$ OR reptile$ OR amphibian$ OR bird$ OR fish* OR invertebrate$ OR arthropod$ OR insect$ OR arachnid$ OR crustacean$ OR centipede$)
	H
	7 859
	92% (55/60)
	Better comprehensiveness. We concluded that this search string was the best configuration.
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III. Databases selection 

We first listed the databases to which the members of our review team had access, databases that covered ecology and that guaranteed reproducibility (accessibility by researchers from all over the world, advanced search functions, etc.). Resource limitations on the project did not allow us to cover more than two databases given the number of articles obtained during the scoping exercise.

On the basis of the criteria listed above, two databases were selected: Scopus (Elsevier) and Web of Science Core Collection (Clarivate).

Regarding Web of Science Core Collection, all the citation indexes listed below were selected:

Web of Science Core Collection Citation Indexes:
· Science Citation Index Expanded (SCI-EXPANDED) --1956-present 
· Social Sciences Citation Index (SSCI) --1975-present 
· Arts & Humanities Citation Index (A&HCI) --1975-present 
· Conference Proceedings Citation Index- Science (CPCI-S) --1990-present 
· Conference Proceedings Citation Index- Social Science & Humanities (CPCI-SSH) --1990-present 
· Book Citation Index– Science (BKCI-S) --2005-present 
· Book Citation Index– Social Sciences & Humanities (BKCI-SSH) --2005-present 
· Emerging Sources Citation Index (ESCI) --2015-present 

Web of Science Core Collection: Chemical Indexes:
· Current Chemical Reactions (CCR-EXPANDED) --1985-present 
· (Includes Institut National de la Propriete Industrielle structure data back to 1840) 
· Index Chemicus (IC) --1993-present 













IV. Search string used on Scopus

For Scopus, we adapted the search string used for Web of Science Core Collection to take into account differences in search syntax, resulting in the following search string:

( TITLE ( noise  OR  sound )  OR  TITLE-ABS-KEY ( "masking auditory"  OR  "man-made noise"  OR  "anthropogenic noise"  OR  "man-made sound"  OR  "music festival"  OR  ( ( pollution  OR  road  OR  highway  OR  motorway  OR  railway  OR  traffic  OR  urban  OR  city  OR  cities  OR  ship  OR  boat  OR  aircraft  OR  airport  OR  airplane  OR  industr*  OR  "gas extraction"  OR  mining  OR  drilling  OR  pile-driving  OR  "wind farm"  OR  visitor  OR  port  OR  agric*  OR  farming  OR  construction  OR  military  OR  transportation  OR  machinery  OR  gun  OR  "communication network" )  AND  noise ) ) )  AND  ( TITLE-ABS-KEY ( ecolog*  OR  biodiversity  OR  ecosystem  OR  "natural habitat"  OR  species  OR  vertebrate  OR  mammal  OR  reptile  OR  amphibian  OR  bird  OR  fish*  OR  invertebrate  OR  arthropod  OR  insect  OR  arachnid  OR  crustacean  OR  centipede ) )



































V. Literature search on search engines

1. Google Scholar

Publish or Perish software was used.

· Search modalities:

Search was performed:
- on all languages,
- excluding patents,
- including citations.
Results were sorted by citation frequency.

· Search strings:

New search strings had to be written because of Google Scholar search syntax. Four search strings were built to preserve the global target of the original search string used on SCOPUS and WOS CC:

	- Search string 1:

All of the words: animal
Any of the words: "music festival" "masking auditory” "man-made sound" "masking auditory" "man-made noise" "anthropogenic noise"

	- Search string 2:

All of the words: noise
Any of the words: ecology ecological biodiversity ecosystem "natural habitat" species vertebrate mammal reptile amphibian bird fish invertebrate arthropod insect arachnid crustacean centipede

	- Search string 3:

All of the words: “noise pollution”
Any of the words: transportation road highway motorway railway traffic urban city cities construction ship boat port aircraft airplane airport

	- Search string 4:

All of the words: “noise pollution”
Any of the words: industrial machinery "gas extraction" mining drilling pile-driving "communication network" "wind farm" agriculture farming military gun visitor

· Results and exports for the systematic map:

> A first search was performed on 2019/06/11 with no time span restriction.
.

Search string 1: all results exported (298 citations)
Search string 2: all results exported (995 citations)
Search string 3: first 1000 results exported
Search string 4: first 1000 results exported

The four exports were merged (3293 citations) and 1092 duplicates were excluded.

> A second search (update) restricted to 2019 was performed on 2020/05/06 and all hits (110) were exported.

2. BASE

https://www.base-search.net/

· Search modalities:

Advanced search was performed:
- on titles,
- without any focus on open access documents,
- on all types of documents,
- with additionnal word forms,
- without any timespan.

· Syntactic features:

Search string was simplified because BASE can search automatically with additional word forms ($ and * not necessary).

Search string was adapted to BASE syntax (OR and AND not necessary)

· Search strings:

The original search string (used for SCOPUS and WOS CC) was split into two search strings:

	- Search String 1: (noise sound "masking auditory" "man-made noise" "anthropogenic noise" "man-made sound" "music festival") (ecology ecological biodiversity ecosystem "natural habitat" species vertebrate mammal reptile amphibian bird fish invertebrate arthropod insect arachnid crustacean centipede)

	- Search String 2 : (noise (pollution transportation road highway motorway railway traffic urban city cities construction ship boat port aircraft airplane airport industrial machinery "gas extraction" mining drilling pile-driving "communication network" "wind farm" agriculture farming military gun visitor)) (ecology ecological biodiversity ecosystem "natural habitat" species vertebrate mammal reptile amphibian bird fish invertebrate arthropod insect arachnid crustacean centipede)

· Results:

Search was performed on 2019/04/12
Search string 1 : 1 732 hits
Search string 2 : 33 640 hits

· Export for the systematic map:

Hits sorted by relevance
The first 300 hits were exported for each one of the two search strings => 600 citations among which 292 were duplicates


3. CORE

https://core.ac.uk/

· Search modalities:

Search performed on titles, excluding 2019.

· Search string:

Original search string used for WOS CC and SCOPUS was accepted by CORE:

(noise OR sound$ OR "masking auditory" OR "man-made noise" OR "anthropogenic noise" OR "man-made sound$" OR "music festival$" OR ((pollution OR transportation OR road$ OR highway$ OR motorway$ OR railway$ OR traffic OR urban OR city OR cities OR construction OR ship$ OR boat$ OR port$ OR aircraft$ OR airplane$ OR airport$ OR industr* OR machinery OR "gas extraction" OR mining OR drilling OR pile-driving OR "communication network$" OR "wind farm$" OR agric* OR farming OR military OR gun$ OR visitor$) AND noise)) AND (ecolog* OR biodiversity OR ecosystem$ OR "natural habitat$" OR species OR vertebrate$ OR mammal$ OR reptile$ OR amphibian$ OR bird$ OR fish* OR invertebrate$ OR arthropod$ OR insect$ OR arachnid$ OR crustacean$ OR centipede$)

· Results:

Search was performed on 2019/02/26

274 561 hits

· Export for the systematic map:

This first 327 full-texts were downloaded excluding duplicates and dead links (which means screening until the 350th hit approximately).



