Additional file 8. Discussion of selected
moderator tests and sensitivity analyses

In this file we discuss the results of some of the tests of moderators and sensitivity tests. Results are
reported separately for restoration and drainage, and for effects at different distances versus overall
effects. The full results of all statistical tests, for the complete set of moderators and sensitivity
analyses, are available in Additional file 9.

1. Restoration effects at different distances

For studies that reported the restoration effect at different distances (n = 8), results were so few that
it is hard to draw any conclusions about the influence of the restoration intervention magnitude
(Figure 1 and Figure 2).

D

Slope coefficient value

-15

I | | I
100 150 200 250

Intervention magnitude (cm)

Figure 1. Meta-regression of the slope of the effect size vs distance relationship against the restoration intervention
magnitude (n = 8). Size of symbols represent the study weight in the meta-analysis (proportional to the number of wetlands
in the original study).



80

'
t
i
:
1
1
N
1
\

Intercept coetficient value

20

I I | I
100 150 200 250

Intervention magnitude (cm)

Figure 2. Meta-regression of the intercept of the effect size vs distance relationship against the restoration intervention
magnitude (n = 8). Size of symbols represent the study weight in the meta-analysis (proportional to the number of wetlands
in the original study).



2. Overall restoration effects

The intervention magnitude is not a significant moderator (n = 26), even if removing outliers at 240
cm (n = 24 remaining) and if considering only peatlands without blanket peatlands (n = 20
remaining).
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Figure 3. Meta-regression of the effect size against the restoration intervention magnitude for all studies (n = 26). Size of
symbols represent the study weight in the meta-analysis (proportional to the number of wetlands in the original study).
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Figure 4. Meta-regression of the effect size against the restoration intervention magnitude for peatland studies that are not
blanket peatlands (n = 20). Size of symbols represent the study weight in the meta-analysis (proportional to the number of
wetlands in the original study).

As noted in the main text, the maximum distance of groundwater level sampling is a significant
moderator (p = 0.02), for all studies that are not blanket peatlands (n = 10, Figure 5).
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Figure 5. Meta-regression of the effect size against the maximum distance of groundwater sampling for all restoration
studies that are not blanket peatlands (n = 10). Size of symbols represent the study weight in the meta-analysis (proportional
to the number of wetlands in the original study).

However, if reducing the test to only peatlands except blanket peatlands (n = 8), the effect is no
longer significant (p = 0.07, Figure 6).
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Figure 6. Meta-regression of the effect size against the maximum distance of groundwater sampling for all peatland
restoration studies that are not blanket peatlands (n = 8). Size of symbols represent the study weight in the meta-analysis
(proportional to the number of wetlands in the original study).

Moderators related to the study design (not significant, Figure 7 and Figure 8):



Type of replication n Raw mean difference [95% Cl]

Spatial pseudoreplication 38 —— 144, 25]

True replication 21 S — 25[12, 38]
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Figure 7. Average effect sizes and confidence intervals for different types of replication, for overall effects in the wetland in
the vicinity of the restoration (n = 59).

Study design n Raw mean difference [95% CI]
BA 22 —.— 13 [-0, 26]
BACI T J 2115, 38]
cl 7 S S — 25[9, 42]
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Figure 8. Average effect sizes and confidence intervals for different types of study designs, for overall effects in the wetland
in the vicinity of the restoration (n = 59).

Cumulative meta-analysis effect size calculated from adding one restoration study at a time in
chronological order (Figure 9). This analysis shows that the point estimate does not change much
with the addition of the last third of studies, but there is some change in the width of the confidence
interval which becomes slightly narrower with time.
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+ Ruseckas 2008 o = ! 41[ 4,78
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Figure 9. Average effect sizes and confidence intervals based on an incremental addition of each study in chronological
order, for overall effects in the wetland in the vicinity of the restoration (n = 59).



3. Drainage effects at different distances

The depth of the drainage intervention was not a significant moderator in the studies of restoration
effects at different distances (n = 33, Figure 10 and Figure 11).
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Figure 10. Meta-regression of the slope of the effect size vs distance relationship against the drainage intervention
magnitude (n = 33). Size of symbols represent the study weight in the meta-analysis (proportional to the number of wetlands
in the original study).
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Figure 11. Meta-regression of the intercept of the effect size vs distance relationship against the drainage intervention
magnitude (n = 33). Size of symbols represent the study weight in the meta-analysis (proportional to the number of wetlands
in the original study).



Leaving out the outlier at 125 cm depth yields a highly significant moderator test for the slope
coefficient (p < 0.001, Figure 12) but not the intercept. However, as most studies are clustered at 90
cm, there is a limited range of values for the moderator.
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Figure 12. Meta-regression of the slope of the groundwater level change vs distance relationship against the drainage
intervention magnitude, excluding the outlier at 125 cm depth (n = 32). Size of symbols represent the study weight in the
meta-analysis (proportional to the number of wetlands in the original study).

We did see a significant difference between different types of references for the groundwater level
sampling (n = 35). Effects tended to be larger when referenced against a fixed point or common
datum, compared to when referenced against the ground surface (Figure 13). This is in line with the
ground surface subsiding in peatlands, so that effects would tend to be increasing more rapidly with
distance (i.e., a greater value of the slope coefficient) as seen here when evaluated against the
original ground surface level or fixed point. However, for other meta-analyses, this moderator was
not significant.

GWL reference point n Slope [95% CI]
Fixed point or common datum 19 —— 9[7,11]
Ground surface 7 -—I— 3[-0, ]
Ground surface, but surface height above mineral soil or common datum also reported 9 — 8[5,10]

Slope

Figure 13. Average effect sizes and confidence intervals for different types of references for the groundwater level sampling
(n = 35), for the slope of the groundwater level change vs distance relationship.

The moderator test for transect type for the intercept parameter was significant (p = 0.04, n = 35),
indicating that open-ended transects are associated with groundwater drawdown that is on average
19 cm smaller in magnitude than drawdown at closed transects between ditches. This direction is



expected as confined transects should be exposed to more intense drainage. However, confidence
intervals still overlap (Figure 14).

Transect type n Intercept [95% CI]
Confined/mirrored 27 —a— %—48 [-57, -39]
Open-ended 8 —a—  i-30[-44,-15]
-60 -40 -20
Intercept

Figure 14. Average effect sizes and confidence intervals for different types of transects, for the intercept of the groundwater
level change vs distance relationship (n = 35).



4. Overall drainage effects

Study design was not a significant moderator (Figure 15).

Study design n Raw mean difference [95% CI]
BA 11 = -13[-24, -2]
BACI 9 = -13[-25, -1]
o] 42 — - -21[-32, -10]
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Figure 15. Average effect sizes and confidence intervals for different types of study designs, for overall effects in the wetland
in the vicinity of the drainage (n =62).

Intervention type n Raw mean difference [95% CI]
Ditch blocking 3 - -20 [-40, -0]
Ditch network maintenance 6 »—-—— -9[-24, 7]
Ditching 44 —_—— -20 [-31, -10]
Not reported 3 = -27 [-48, -6]
Peat extraction 6 »—-—-— -11[-28, 5]
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Figure 16. Average effect sizes and confidence intervals for different intervention types, for overall effects in the wetland in
the vicinity of the drainage (n = 62).

The depth of the drainage intervention was not a significant moderator in the studies of restoration
effects at different distances (n = 26). The relationship is not significant even when removing outliers
at 150 cm.
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Figure 17. Meta-regression of the effect size against the drainage intervention magnitude for all studies that are not blanket
peatlands (n = 26). Size of symbols represent the study weight in the meta-analysis (proportional to the number of wetlands
in the original study).

Cumulative meta-analysis effect size calculated from adding one drainage study at a time in
chronological order is shown in Figure 18. As for restoration, the analysis shows that the point
estimate does not change much with the addition of the last third of studies, but there is some
change in the width of the confidence interval which generally becomes slightly narrower with time.
One visible exception occurs at the addition of Minkkinen 2020 which widens the confidence interval.
This is because the Minkkinen study is so large (59 wetlands, carrying an overall weight of 20% in the
entire meta-analysis). Even though the point estimate in Minkkinen is close to what the point
estimate was before the addition (-18.4 cm vs the earlier estimate of -19.1 cm), the large weight and
slight difference in point estimate is visible in the widening of the overall confidence interval (Figure
18).



Author and year Raw mean difference [95% CI]

Boelter 1972 i -7 [-12, -1
+ Hillman 1988 f - ! =15 [-91, &1
+ Paivanen 1988.1 —a— =10 [-30, 11
+ Paivanen 1988.2 = -9[-21, 2
+ Paivanen 1988.3 - -8 [-16, -0
+ Berry 1991 = NE =10 |17, -3
+ Hillman 1992 —a— -13[-36, 10
+ Belleau 1992 —a— -13[-32, 7
+ Roulet 1993.1 —a— -15[-33, 4
+ Roulet 1993.2 —a—y -15[-32, 1
+ Regina 1996.1 —a— -14[-29, 2
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+ Lundin 1997 - -13[-27, -0
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+ Lode 2001 I =16 =27, -5
+ Gustafsson 2005.1 - -16 [-27, -5
+ Gustafsson 2005.2 [ =17 |-28, -6
+ Gustafsson 2005.3 e =17 |-27, -7
+ vonArnold 2005a e =17 =27, =7
+ VonArnold 2005h m =17 [-26, -8
+ Whittington 2006 Fm =17 |-26, -8
+ Koivusalo 2008.1 [ S =17 |-26, -8
+ Koivusalo 2008.2 [ =17 [-26, -9
+ Marcotte 2008.1 b =17 [-25, -9
+ Marcotte 2008.2 e =17 |-25, -9
+ Marcotte 2008.3 [ W =17 |-24, -9
+ Marcotte 2008.4 = S -16 [-24, -9
+ Pakalne 2012 - =16 [-23, -9
+ Salm 2012 = S =16 =23, -9
+ Urbanova 2013b = S =16 [-23, -9
+ Frank 2014 o =17 [-23, =10
+ Haapalehto 2014 H -18 |-24, —-11
+ Karu 2014 [ E =18 [-24, =11
+Sch|melpfen| 2014 S I -18 [-24, -11
+ Maanavilja 2014 HH -18 |-24, -12
+ Gorn 2015 o =19 [-25, -12
+ Pearson 2015.1 S S =19 [-25, =12
+ Pearson 2015.2 - =18 |-25, =12
+ Ronkanen 2015.1 - =18 |-24, =12
+ Ronkanen 2015.2 R =19 [-25, -13
+ Purmalis 2016 o =19 [-25, =13
+ Menberu 2016.1 [N S =19 -24, -13
+ Koskinen 2016 o -18 |-24, -13
+ Laine 2016 HH =18 [-24, =13
+ Menberu 2016.2 T =19 =24, -13
+ Menberu 2016.3 s S =19 -24, -14
+ Punttila 2016 F S =19 |-24, -14
+ Strack 2016 = T =19 [-24, -14
+ Cao 2017 T T =19 -24, -14
+ Zhou 2017 s T =19 |-25, -14
+ Drewnik 2018 o =19 [-24, -14
+ Howie 2018 - =19 [-24, -14
+ Regan 2020 - =19 [-24, -14
+ Minkkinen 2020 [ =19 [-27, =11
+ Burdun 2021 e =19 [-27, =11
+ Vitovcova 2021 o =19 [-26, =11
+ Zhou 2021 - =19 |-27, =10
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Figure 18. Average effect sizes and confidence intervals based on an incremental addition of each study in chronological
order, for overall effects in the wetland in the vicinity of the restoration (n = 62).
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