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2 Background 

Here we compare the results of the abundance trend analyses from the GMS (2008-23) to that from the 
Rothamsted Insect Survey (RIS) (1968-2023). The RIS data represents the latest analyses [ref to be added when 
available] and was provided by Colin Harrower (CEH) as annual abundances (GAI) and fitted trend estimates over 
the whole period. The RIS trends update the analyses in the 2019 “Atlas of Britain & Ireland’s Larger Moths” and the 
2021 “State of Britain’s Larger Moths” report. 157/184 of the GMS species analyzed to date have usable trend data 
from both GMS and RIS. 

3 An overall comparison with Rothamsted data 

3.1 Comparing GMS annual abundances to Rothamsted estimates 

Figure 1 shows the annual relative abundances for the Silver-Y (Autographa gamma) by year for the two series. 
Abundances are normalised relative to 2008. This ubiquitous, non-resident migratory species is widespread both 
geographically and in terms of habitat and would not be expected to show much difference in (relative) abundance 
between locations and monitoring schemes. As such it provides a reasonable test of the equivalence between the 
two schemes. The two series match astonishingly well. (Note the points in Figure 1 are offset slightly for visibility.) 
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Figure 1: Abundance by year for Silver-Y 

 

[The State report and draft paper have 4-species versions of this plot] 

Figure 2 shows the association between the (log) annual abundances from the two series over 2008-2023 for all 157 
species where we have both estimates. The abundances have been normalised by the mean abundances in each 
species and series so reflect relative changes between years and we analyse on the log scale. Diagonal line is 
equivalence. 

Figure 2: Normalised Abundances : RIS 2008-23 v GMS 

 

The residual standard error is 0.28 suggesting a ~25% variation between the two measures. A better estimate is 
provided by the Bland-Altman limits of agreement (LoA) - the Bland-Altman plot is shown in Figure 3 (this plots the 
difference between the two measurements against the mean of the two measurements). The 95% limits of 
agreement are (-0.54:0.54) suggesting the two series will estimate the abundance to within ±50% 95% of the time. 
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Figure 3: Bland-Altman plot: RIS recent v GMS 

 

3.2 Comparing GMS trends to Long term Rothamsted trends 

Figure 4 compares the recent (2008-23) GMS trends with the long-term trend (1968-2023) published from the 
Rothamsted data - expressed as a percentage change per year. The species where the two estimates are formally 
different (z-test based on the CI of the two estimates) are shown in red. 95%CI are shown for the GMS estimates. 
The diagonal blue line is numerical equality between the two trends. 

Figure 4: Abundance trends: RIS long term v GMS 

 

93/157 (59%) of species show a nominally significant difference between the two series. 

The correlation here is not very strong and most species show formally significant differences in the trends. As can 
be seen from the individual species accounts below, in many cases this is due to the long-term trends not being 
representative of more recent trends, with declines in abundances from the 70s and 80s being reversed in the 
2000s or increases in abundance plateauing. There is clearly an analysis to be done here comparing recent and 
historical trends, but that is beyond the scope of a GMS data analysis. What we do note here is that the GMS data 
tells us what is happening to moths now, whilst the RIS data, as currently analysed, tells us about what has 
happened over 55 years 

Table 1 lists those species that are significantly increasing in the GMS (and usually also in RIS over the same period) 
whilst suffering a significant long-term decline over the 55 years of RIS. This will be a subset of the moths that are 
undergoing recovery in recent years as the RIS estimates include the recent period and we are only looking at 
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“recent” as defined by the 16 years of GMS. Interestingly we do not detect any species that are showing a decline 
after long-term increase: this is unsurprising as most species are declining in the long-term RIS series. 

Table 1: Species where GMS shows recovery from long term decline 

ABHno Scientific.Name Common.Name 

66.001 Poecilocampa populi December Moth 

70.024 Scopula imitaria Small Blood-vein 

70.234 Ennomos alniaria Canary-shouldered Thorn 

70.256 Erannis defoliaria Mottled Umber 

71.025 Phalera bucephala Buff-tip 

73.045 Acronicta rumicis Knot Grass 

73.092 Caradrina morpheus Mottled Rustic 

73.131 Luperina testacea Flounced Rustic 

73.186 Agrochola lychnidis Beaded Chestnut 

73.291 Mythimna pallens Common Wainscot 

73.301 Leucania comma Shoulder-striped Wainscot 

73.319 Agrotis segetum Turnip Moth 

73.338 Lycophotia porphyrea True Lover's Knot 
 

Blair’s Shoulder Knot (Lithophane leautieri) is the exception here but, due to the timing of the loss in abundance, 
the RIS trend does not now show a significant increase as it is counterbalanced out by the more recent decrease - 
see Figure 5. 

Figure 5: Abundance trends: Blair’s Shouder Knot 

 

(note that in the early years of RIS there were very few of this species seen and so the error bars are very wide). A 
~20-fold increase till mid-90’s, then ~5-fold decrease till 2023. 

3.3 Comparing GMS Trends to recent Rothamsted trends 

It is to be expected that the long-term trends seen in RIS may have altered in recent times, what is more interesting 
is to compare the trends seen in the two sets over similar time periods. Here we compute a slope based on the 
supplied national GAI for the Rothamsted data from 2008-23 - comparable to the GMS data . We fit a simple linear 
trend in a Poisson regression model. Note that this is not a definitive trend estimate as we only have the national 
abundance indices, not the individual trap data, and we cannot compute reliable confidence intervals without 
individual trap data. However for the RIS dataset the data is largely from the same set of traps, so this should be 
close to the true trend. The diagonal blue line is numerical equality between the two trends. 

Figure 6 shows that the recent trends are largely consistent between the two series. The most discrepant species 
are highlighted and listed in Table 2. 
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Figure 6: Abundance trends: RIS recent v GMS 

 

31/157 (20%) of species show a nominally significant difference between the two series. 

Table 2: Species where GMS and RIS have differing recent trends 

ABHno Scientific Name Common Name GMS Slope RIS Slope1 
Differe

nce2 

70.004 Idaea rusticata Least Carpet 18.6 (13.9:22.9)%  6.2 (  2.8; 9.6)% 12.4 

73.099 Hoplodrina ambigua Vine's Rustic 16.1 (12.7:19.6)%  6.7 (  0.9;12.9)% 9.3 

66.001 Poecilocampa populi December Moth 8.4 (5.1:11.6)%  0.7 ( -2.9; 4.4)% 7.8 

70.247 Phigalia pilosaria Pale Brindled Beauty -1.8 (-5.4:2.0)% -8.9 (-18.7; 2.2)% 7.0 

70.256 Erannis defoliaria Mottled Umber 5.9 (1.2:9.8)% -0.9 ( -4.9; 3.3)% 6.8 

73.301 Leucania comma Shoulder-striped Wainscot 8.1 (5.3:10.8)%  1.8 ( -2.5; 6.3)% 6.3 

69.016 Deilephila elpenor Elephant Hawk-moth 8.7 (7.4:9.9)%  2.4 ( -4.2; 9.5)% 6.2 

70.008 Idaea seriata Small Dusty Wave 9.4 (7.4:11.3)%  3.2 ( -0.3; 6.7)% 6.2 

73.291 Mythimna pallens Common Wainscot 6.9 (5.0:8.6)% 10.9 (  3.9;18.3)% -4.0 

70.045 Scotopteryx chenopodiata Shaded Broad-bar 0.9 (-1.1:2.9)%  7.2 (  4.3;10.1)% -6.3 

73.154 Apamea remissa Dusky Brocade -5.3 (-7.3:-3.1)%  1.2 ( -2.8; 5.3)% -6.5 

73.156 Apamea crenata Clouded-bordered Brindle -7.7 (-9.2:-6.2)%  0.6 ( -3.1; 4.5)% -8.3 

73.270 Melanchra persicariae Dot Moth -9.5 (-11.2:-7.6)%  0.9 ( -6.4; 8.8)% -10.4 

1Note RIS CI are only a conservative approximation 

2GMS-RIS %/y 
 

Given the uncertainty in the estimates it is rather likely that most of these apparent discrepancies are due to 
chance. See individual species plots below. 

3.4 Aside: Do some species have genuine periodic variation in abundance? 

It is worth noting (see Figure 7 for a very clear example) that some species show long-term fluctuations in 
abundance which may be cyclic with periods of 5-10 years. If there are periodic variations in abundance, for 
example due to predator-prey (or parasite) interactions then short-term (15 year) trends may not be representative 
of the long term trends if the time period of assessment does not cover a number of full cycles. In the example 
below (Figure 7) the GMS data happens to begin at the nadir in the cycle and stop just after the next peak.. 
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Figure 7: Abundance trends: Buff-tip: Note apparent long-term periodicity 

 

4 Individual species comparisons 

The plots below show the trends in the two series for each species where these are available. 

Abundances are normalised to the 2008 values in both series. RIS trends are illustrated by simple (Poisson) 
regression lines through the full series and the 2008-23 subset. Published trend estimates are shown in the legend 
along with the slope of the 2008-23 subset (noting this is not a rigorous estimate and we cannot derive CI - see 
above). Significant trends highlighted with an asterisk. The GMS data shows the fitted line and the legend the trend 
estimate. Note that the abundance scales vary between species so can’t compare slopes between species 
visually. 
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