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NEAFC request concerning long-term management strategy for herring in the Northeast Atlantic (Norwegian 
spring-spawning herring) 
 
Advice summary 
 
Please note: The present advice has been updated to include the evaluation of the long-term management strategy 
options chosen by the Coastal States in October 2018. ‡ 
 
ICES has evaluated the long-term management strategy (LTMS) for Norwegian Spring-Spawning (Atlanto-Scandian) 
Herring. The harvest control rule (HCR) proposed for the LTMS is found to be consistent with the precautionary approach. 
In addition, the HCR remains precautionary when constraints on interannual TAC change are added (-20%/+25%), and is 
also robust to 10% banking or borrowing of quota between years. 
 
ICES has additionally evaluated the harvest control rules proposed for the Norwegian spring-spawning herring stock as 
requested by NEAFC. The options that are precautionary and maximize the long-term yield are identified in the tables. 
Comparing short-, medium-, and long-term results, for the HCRs without a constraint on the interannual variation of the 
TAC, a main conclusion is that, for any given [Ftarget, Btrigger] or [HRtarget, Btrigger] combinations, the probability (P) of SSB falling 
below Blim [P(SSB< Blim)] is highest for the medium term for all rules tested. This is as expected, given the current low stock 
size. Generally, the rules with two biomass trigger points (Btrigger and Blim; rules 2 and 4) have lower P(SSB< Blim) than the 
rules with a single biomass trigger point (Btrigger only; rules 1 and 3). 
 
In general, higher [Ftarget, Btrigger] or [HRtarget, Btrigger] combinations give the highest yields, although the differences are small 
for options with P(SSB< Blim) less than 5%. When comparing the yields for the different rules in the medium term, a general 
pattern is that the yields are similar between F rules and biomass rules. 
 
Increasing the Ftarget, HRtarget, or the Btrigger in the HCR leads to increased interannual variability in yield. The interannual 
variability in yield was generally lower for the biomass rules (rule 3 and 4) than for the F rules (rule 1 and 2), and also 
generally lower for the average TAC constraint than for the +25%/−20% TAC constraint. The lowest interannual variability 
was found for the biomass rule (rule 3) when an average constraint was included. 
 
During this evaluation it became apparent that the fishing mortality reference points published in April (ICES, 2018a) were 
estimated incorrectly. These were re-estimated; FMSY was revised from 0.108 to 0.157, Fpa was revised from 0.182 to 0.227, 
and Flim was revised from 0.234 to 0.291.There was not enough time to evaluate the effect of allowing a maximum of 10% 
of the TAC to be banked or borrowed any year. 
 
Request 
 
Request to ICES concerning a long-term management strategy for Norwegian spring-spawning herring 
 
In order to revise the long-term management plan for Norwegian spring-spawning herring consistent with the new stock 
assessment model (ICES 2016; 2017) and the corresponding updated reference points (ICES 2018a; 2018b), a Management 
Strategy Evaluation is needed. The objective is to ensure harvest of the stock within safe biological limits. The Parties 
therefore request ICES to evaluate the following harvest control rules.  
 
Rule 1 

• A range of Btrigger from 1 to 6 million tonnes with a range of target Fs from 0.05 to 0.25.  
• The fishing mortality is the average for age groups 5 to 12+ weighted by stock numbers. 
• Time of comparison for SSB is the same as used in the assessment. 

                                                           
‡The harvest control rule selected by the Coastal States was initially not evaluated for robustness to the inclusion of TAC 
constraints and banking and borrowing by WKNSSHMSE.  Following the Coastal States agreement for the long-term 
management strategy, which included TAC constraints (-20% to +25%) and 10% banking or borrowing, additional 
simulations were run to evaluate these additions to the HCR (Annex 9 in ICES, 2018c). 
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• A harvest control rule with a fishing mortality equal to the target F when SSB is at or above Btrigger.  
• In the case that the SSB is forecast to be less than Btrigger, the TAC shall be fixed consistently with a fishing mortality 

that is given by:  
F = Ftarget*SSB/Btrigger 

• The following special case is to be evaluated: Btrigger=3.184 (=MSY Btrigger=Bpa) and the target fishing mortality of 
0.102 (FMSY). 

 
Rule 2 

• A range of Btrigger from 2.5 to 6 million tonnes with a range of target Fs from 0.05 to 0.25.  
• The fishing mortality is the average for age groups 5 to 12+ weighted by stock numbers. 
• Time of comparison for SSB is the same as used in the assessment. 
• A harvest control rule with a fishing mortality equal to the target F when SSB is at or above Btrigger.  
• In the case that the SSB is forecast to be less than Blim, the target F is 0.05. 
• In the case that the SSB is forecast to be between Blim and Btrigger, the target F will decrease linearly between those 

two points. 
• The following special case is to be evaluated: Btrigger=3.184 (=MSY Btrigger=Bpa) and the target fishing mortality of 

0.102 (FMSY). 
 

Rule 3 
• A proxy for SSB (SSBproxy) is defined as the biomass of herring aged 5 and older  or an appropriate age range as 

identified by ICES. 
• The reference biomass (Bref) is defined as the biomass of herring aged 4 and older or an appropriate age range as 

identified by ICES. 
• Time of comparison for SSBproxy is the same as used for SSB in the assessment. 
• A range of Btrigger from 1 to 6 million tonnes with an approriate range of harvest rate (HRtarget). 
• A harvest control rule with TAC=HRtarget*Bref when SSBproxy is at or above Btrigger.  
• In the case that the SSBproxy is forecast to be less than Btrigger, the TAC = HRtarget* Bref * (SSBproxy/Btrigger) 
• The following special case is to be evaluated: Btrigger=3.184 (=MSY Btrigger=Bpa) and a harvest rate equivalent to 

0.102 (FMSY). 
 

Rule 4 
A biomass rule intended to be equivalent to Rule 2 with two levels of harvest rate: target harvest rate = HRtarget when SSBproxy 
is greater than Btrigger; harvest rate = HRlowest when SSBproxy is below Blim; and harvest rate decreasing linearly between these 
bounds. 

 
Evaluation and performance criteria 
Starting point of the evaluations should be the current stock status as estimated by the most recent assessment and be 
consistent across time. 
Each alternative shall be assessed in relation to how it performs in the short term (2019-2023), medium term (2024-2033) 
and long term (2034-2053) in relation to: 

• Average SSB 
• Average yield 
• Indicator for year to year variability in SSB and yield 
• Risk of SSB falling below Blim 

 
Evaluation of the management strategies shall be simulated: 

• With no constraint on the interannual variation of TAC. 
• With a constraint on the interannual variation of TAC: 

o When the rules would lead to a TAC, which deviates by more than 20% below or 25% above the TAC of 
the preceding year, the TAC is to be set respectively no more than 20% less or 25% more than the TAC of 
the preceding year. 

o The TAC is to be set as the average of a) the current TAC and b) the TAC that would result from the 
application of the harvest control rule without constraint for the TAC year. 
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• The TAC constraint shall not apply if the SSB (rule 1 and 2) or SSBproxy (rule 3 and 4) in the year for which the TAC is 
to be set is less or equal to Btrigger. 

• Allowing a maximum of 10% to be banked or borrowed any year. 
ICES is also requested to assess what, if any, other measures in addition to those contained in the present Management 
Strategy might contribute to attaining the objectives of the strategy, and provide estimates of their efficiency.  
 
Finally, it is expected that the Parties will, as appropriate, review and revise these management measures and strategies 
on the basis of any new advice provided by ICES. 
 
Elaboration on the advice 
 
Evaluation of the fishing mortality reference points 
 
During these evaluations, two changes were made which impacted on the estimates of fishing mortality reference points. 
Ages 0–1 were included in the analysis and the number of iterations in the simulation model were increased to improve 
the stability of the estimates. These changes had a minor impact on the biomass reference points, which were kept 
unchanged, but fishing mortality reference points were different. 
 
The estimation of fishing mortality reference points is sensitive to inputs and assumptions. The current management plan 
target of 0.125 has been used for nearly two decades without driving the stock below Blim. The current analysis confirms 
that this fishing mortality is precautionary since it is below FMSY (= Fp05). 
 
Evaluation of the four rules suggested for long-term management strategy 
 
The target fishing mortality values evaluated are in the range of 0.10 to 0.20. These were used in combination with Btrigger 
values in the range of 2.5–5 million tonnes, including MSY Btrigger = 3.184 million t. The target harvest rate values evaluated 
range from 0.07 to 0.15. Comparing short-, medium-, and long-term tables for the HCRs without a constraint on the 
interannual variation of the TAC, a main result is that, for any given [Ftarget, Btrigger] or [HRtarget, Btrigger] combination, the 
P(SSB< Blim) is highest in the medium term (Tables 3 and 4). This is as expected, given the current low stock size. 
 
For rule 1 (where F is reduced linearly below the biomass target), Ftarget values around 0.15 to 0.18 combined with Btrigger 
values around 4.0 to 5.0 million t resulted in the highest median long-term yield (Table 5). Similar results were found for 
the medium term, although yield is generally lower in the medium term than in the long term. In the short term, the 
median yield is even lower because of the current low stock size. The highest yields were found at Ftarget values around 
0.125 to 0.17 combined with Btrigger values around 3.5 to 5 million t. 
 
For rule 2 (where F is reduced to 0.05 below Blim and reduced linearly below the biomass target), a higher number of 
[Ftarget, Btrigger] combinations were found precautionary compared to rule 1, likely because rule 2 has a steeper reduction in 
F below Btrigger. For rule 2, the highest median long-term yields were at Ftarget values around 0.17 to 0.20 combined with 
Btrigger values around 4.0 to 5 million t (Table 5). In the medium term, the highest median yields were found at Ftarget values 
around 0.18 to 0.20 combined with Btrigger values around 4 to 5 million t. In the short term, the highest median yields were 
found at Ftarget values around 0.16 to 0.20 combined with Btrigger values around 3.5 to 4 million t. 
 
For rule 3 (the biomass rule, with a linear decline in harvest rate), HRtarget values around 0.12 to 0.14 in combination with 
Btrigger values around 4.5 to 5 million t resulted in the highest median long-term yields. In the medium term this was 
achieved at HRtarget values around 0.12 to 0.13 combined with Btrigger values around 4.5 to 5 million t (Table 6). The short-
term median yield was highest with combinations of HRtarget values around 0.12 to 0.13 and Btrigger values around 4.5 to 
5 million t. 
 
Similar to the F rules (rules 1 and 2) the biomass rule, with two changes in harvest rate (rule 4), had a higher number of 
precautionary combinations compared to rule 3. The highest median long-term yields for rule 4 were found at HRtarget 
values around 0.13 to 0.15 combined with Btriggervalues around 4 to 5 million t (Table 6). In the medium term the highest 
median yield was achieved at HRtarget values around 0.14 to 0.15 combined with Btrigger values around 4.5 to 5 million t. In 
the short term the highest median yield was achieved at HRtarget values around 0.11 to 0.13 combined with Btrigger values 
around 3.5 to 4 million t. 
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Increasing the Ftarget, HRtarget, or the Btrigger in the HCR leads to increased interannual variability (IAV, defined here as % 
change between any two consecutive years) in yield. When no constraint on TAC variation is included in the F rules, the 
interannual variability ranges from about 17% for [low Ftarget, low Btrigger] combinations to about 30% for [high Ftarget, high 
Btrigger] precautionary combinations (Table 7). When a TAC constraint based on an average TAC is included, the range is 
approximately 9–17%, and when a +25%/−20% TAC constraint is included the range is 19–21%. For the biomass rules (Table 
8), the variability for rules without TAC constraint varied between 9% and 16%, for an averaging TAC constraint the 
variability was 7%–12%, and for the +25%/−20% TAC constraint the variability was 10−16%. Implementation of the TAC 
constraint for rules 1 and 3 had minor impact in terms of average yield. 
 
It is important to note that [high Ftarget, high Btrigger] combinations result in actual Fs that can, on average, be substantially 
lower than the target F (Table 9). This is because the F used to set the catch according to the HCR is reduced below the 
Ftarget whenever the SSB is forecasted to be below Btrigger. So rules with higher target F do not necessarily result in overall 
higher Fs in reality, but will result in higher interannual changes in both F and yield. 
 
For any given [Ftarget, Btrigger] or [HRtarget, Btrigger] combination, the interannual yield variability range widens considerably 
with increases in either the Ftarget, HRtarget, or the Btrigger. In such cases interannual yield variability values that are much 
higher than the medians reported in the tables cannot be ruled out (Figure 2). 
 
Precautionary [Ftarget, Btrigger] combinations were identified (Table 1). There is a set of “borderline” combinations, 
corresponding to the 5% risk (i.e. probability of SSB falling below Blim), in which larger values of Ftarget are associated with 
larger values of Btrigger (for the same 5% risk) and vice versa. The precautionary Ftarget values associated with the lowest and 
the highest Btrigger values and with MSY Btrigger are shown in Table 1. 
 
Table 1 Maximum precautionary Ftarget(≤ 5% risk) under the lowest, highest, and MSY Btrigger values for rule 1 in the medium 

term. 
 Btrigger = 2.5 million t Btrigger = 5 million t Btrigger = MSY Btrigger = 3.184 million t 
No TAC change constraint 0.10 0.17 0.10 
Average TAC constraint 0.10 0.17 0.12 
+25%/−20% TAC constraint 0.10 0.17 0.12 

 
There was not enough time to evaluate the last point in the request: to test the effect of allowing a maximum of 10% to 
be banked or borrowed any year. 
 
Evaluation of the long-term management strategy chosen by the Coastal States§ 
 
The harvest control rule selected by the Coastal States was initially not evaluated for precautionarity to TAC constraints 
and banking and borrowing by WKNSSHMSE. Following the Coastal States agreement for the long-term management 
strategy, additional simulations were run to evaluate the LTMS. The results indicate that the LTMS is consistent with the 
precautionary approach (the maximum annual probability of SSB being below Blim is less than 5% in any of the years 
simulated). In addition, the HCR remains precautionary when constraints on interannual TAC change and  10% banking or 
borrowing of quota between years are added. Full results are presented in Annex 2. 
 
Basis of the advice 
 
Background 
 
The Norwegian spring-spawning herring (NSSH) was benchmarked in 2016 (ICES, 2016) and XSAM was accepted as the 
assessment model for this stock. The reference points were reevaluated in 2018 (ICES, 2018a). ICES advised that the current 
Blim value of 2.5 million tonnes for the Norwegian spring-spawning herring (NSSH) should be retained while Bpa and 
MSY Btrigger should be revised to 3.184 million tonnes. ICES furthermore advised that FMSY should be set to 0.102, with Flim 
being revised to 0.234 and Fpa revised to 0.182. 
 

                                                           
§ Version 2: Section added. 
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In May 2018 NEAFC sent a request to ICES for an evaluation of a range of harvest control rules that could form the basis 
for a long-term management strategy for the stock. This request was dealt with by WKNSSHMSE (ICES Workshop on 
management strategy evaluation for the Norwegian spring spawning herring in subareas 1, 2 and 5, and in divisions 4.a 
and 14.a), meeting in 26–27 August 2018, and also working by correspondence (ICES, 2018c). 
 
During WKNSSHMSE, because of issues related to the historical time-series of SSB/R pairs, the fishing mortality reference 
points established earlier in 2018 (ICES, 2018a) were revised, as explained above. 
 
Results and conclusions 
 
Results and conclusions are detailed in the elaboration on the advice section above, and in Annex 1. 
 
In the present evaluation, the assessment was assumed to be unbiased, which may not be the case. A sensitivity analysis 
was carried out assuming 10% and 15% bias. This bias increased the probability of SSB falling below Blim; however, the 
actual level of bias is currently unknown. 
 
Methods 
 
The simulations done are based on the assessment model (XSAM) used in ICES to conduct annual assessments for this 
stock. In the assessment, the model is run for ages 2–12+ and for the years 1988 to present (ICES, 2018d). 
 
The effect on the simulation output of the variability in biological parameters (weights and proportion fish mature-at-age) 
has been evaluated for the F rules and found to be very small relative to the effect of the very high variability in recruitment. 
Therefore, long-term unweighted means (1988–2017) were used for the future mean weights-at-age and proportion 
mature-at-age in the simulations. 
 
The recruitment model was a combination of the Beverton–Holt, Ricker, and segmented regression stock and recruitment 
functions. 
 
The variation of the selection pattern in the simulation were generated using the same time-series model as in the 
assessment. 
 
To establish the basis for MSE, the model is run from 1950 to present to obtain a sufficiently long time-series to estimate 
an appropriate stock–recruitment relationship. The assessment provides the approximated simultaneous distribution of 
all parameters and stock sizes such that initial values can be sampled from this approximated distribution. The catch in 
2018 is set as the quota for 2018. For 2019 onwards catches are given by the proposed management strategies tested. 
 
One replicate is obtained as follows: Sample one realization of stock sizes-at-age for 1st January 2018 from the assessment 
made in 2017 and parameters specifying the model for fishing mortality from their simultaneous distribution. Sample one 
set of parameters for the spawning-stock recruitment model independently from stock sizes. For one set of initial values, 
parameters for F, and parameters for spawning-stock recruitment, the stock is projected forward for a given management 
strategy using assessment and prediction errors until 2053. The performance statistics as a function of sample size (number 
of replicates) were found to have stabilized after 3000 replicates. 
 
Sources and references 
 
ICES. 2016. Report of the Benchmark Workshop on Pelagic Stocks (WKPELA), 29 February–4 March 2016, ICES 
Headquarters, Copenhagen, Denmark. ICES CM 2016/ACOM:34. 106 pp. 

ICES. 2017. Report of the Working Group on Widely Distributed Stocks (WGWIDE), 30 August–5 September 2017, ICES 
Headquarters, Copenhagen, Denmark. ICES CM 2017/ACOM:23. 994 pp. 

ICES. 2018a. Report of the Workshop on the determination of reference points for Norwegian Spring Spawning herring 
(WKNSSHREF), 10–11 April 2018, ICES Headquarters, Copenhagen, Denmark. ICES CM 2018/ACOM:45. 83 pp. 

ICES. 2018b. Coastal States request for ICES to re-evaluate the reference points for Norwegian spring-spawning herring. In 
Report of ICES Advisory Committee, 2018. ICES Advice 2018, sr.2018.06. Issued 26 April 2018. 
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ICES. 2018c. Report of the Workshop on a long-term management strategy for Norwegian Spring-spawning herring 
(WKNSSHMSE), 26-27 August 2018, Torshavn, Faroe Islands. ICES CM 2018/ACOM:53. 113pp. ICES. 2018d. Report of the 
Working Group on Widely Distributed Stocks (WGWIDE), 28 August–3 September 2018, Torshavn, Faroe Islands. ICES CM 
2018/ACOM: 23. 488 pp. 
 
Annex 1 
 

 
 
Figure 1 Median recruitment, SSB, and catch when fishing with constant target F without MSY Btrigger, including prediction error, 

and the probability of falling below Blim in any year using the MSY approach with MSY Btrigger = Bpa (lower right panel). 
The corresponding 5th and 95th percentiles are shown with dashed lines. The FMSY point and the Fp05 value are 
indicated with vertical lines. 
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Figure 2 Simulation results for 2019–2053 together with the historical assessment, for Rule 1 (Btrigger = 3184 thousand tonnes, 

Ftarget = 0.125). The three rows correspond to the realised catch, recruitment, and SSB, and show the 5th, 25th, 50th, 
75th, and 95th percentiles of their distribution. The columns correspond to three particular realisations (numbered on 
top, selected semi-randomly). 
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Table 3 Risk, with P(SSB< Blim), expressed as % in the short, medium, and long term for F rules without and with constraint in 
interannual TAC change. Unshaded cells correspond to the precautionary [Ftarget, Btrigger] combinations 
[P(SSB< Blim)< 5%]. 
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Table 4 Risk, with P(SSB< Blim), expressed as % in the short, medium, and long term for biomass rules without and with 
constraint in interannual TAC change. Unshaded cells correspond to the precautionary [Ftarget, Btrigger] combinations 
[P(SSB< Blim)< 5%]. 
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Table 5 Yield, expressed as median catch (kt), in the short, medium, and long term for F rules without and with a constraint in 
interannual TAC change. Red cells correspond to the non-precautionary [Ftarget, Btrigger] combinations 
[P(SSB< Blim)< 5%]. Cells shaded in green colours indicate the combinations that result in yield ≥95% of the maximum 
yield among the precautionary combinations. 
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Table 6 Yield, expressed as median catch (kt), in the short, medium, and long term for biomass rules without and with a 
constraint in interannual TAC change. Red shaded cells correspond to the non-precautionary [Ftarget, Btrigger] 
combinations [P(SSB< Blim)< 5%]. Cells shaded in green colours indicate the combinations that result in yield ≥95% of 
the maximum yield among the precautionary combinations. 
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Table 7 Median interannual variability (IAV, expressed as a %) in yield in the medium term for F rules without and with a 
constraint in interannual TAC change. Unshaded cells correspond to the precautionary [Ftarget, Btrigger] combinations 
[P(SSB< Blim)≤ 5%]. 
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Table 8 Median interannual variability (IAV, expressed as a %) in yield in the medium term for biomass rules without and with 
constraint in interannual TAC change. Unshaded cells correspond to the precautionary [Ftarget, Btrigger] combinations 
[P(SSB< Blim)≤ 5%]. 
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Table 9 Median of the real F in the medium term for HCRs without and with a constraint in interannual TAC change. Unshaded 
cells correspond to the precautionary [Ftarget, Btrigger] or [HRtarget, Btrigger] combinations [P(SSB< Blim)< 5%]. Note: The 
values for the biomass options are also shown as real F – not harvest rate. 
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Annex 2** 
 
Following the initial advice concerning the management strategy evaluation of harvest control rule (HCR) options 
released by ICES on 28September 2018, the Coastal States sent a new request to ICES regarding further evaluation of 
their selected harvest control rule and LTMS options: 

Request to ICES concerning a long-term management strategy for Norwegian Spring-Spawning (Atlanto-Scandian) 
Herring 
 
With basis in the advice released by ICES on 28th of September 2018 regarding LTMS for Norwegian Spring Spawning 
(Atlanto-Scandian) Herring, ICES is requested to evaluate the following LTMS: 

• Rule 2 with a Btrigger=Bpa = 3,184,000 tonnes and Fmanagement= 0.14  
o Interannual variation constraint: When the rules would lead to a TAC, which deviates by more than 20% 

below or 25% above the TAC of the preceding year, the TAC is to be set respectively no more than 20% 
less or 25% more than the TAC of the preceding year. 

o The TAC constraint shall not apply if the SSB for the year for which the TAC is to be set is forecast to be 
less or equal to Btrigger. 

o Allowing a maximum of 10% to be banked or borrowed any year. However, borrowing shall not be allowed 
when the stock is forecast to be under Btrigger at the end of the TAC year. 

 
The above LTMS shall be assessed in relation to how it performs in the short term (2019-2023), medium term (2024-2033) 
and long term (2034-2053) in relation to: 

• Average SSB 
• Average yield 
• Indicator for year to year variability in SSB and yield 
• Risk of SSB falling below Blim 

 
In case the above LTMS is consistent with the precautionary approach, ICES is requested to apply the LTMS as basis for the 
advice for 2019 and onward. However, for 2019, the interannual variation constraints shall not be applied. 

To answer the request, simulations were run using the same methods used at WKNSSHMSE –  i.e. following the methods 
described above. The code was updated to include scenarios of banking and borrowing, following the procedure used for 
North Sea plaice and sole in Brunel and Miller (2013). Banking or borrowing is applied to the TAC after application of the 
catch constraint. It was simulated to take effect on the TAC from 2018 onwards, with the following scenarios: 

- banking 10% in every year from 2018 onwards (scenario 2 in Brunel and Miller, 2013) 
- borrowing 10% in every year from 2018 onwards (scenario 3 in Brunel and Miller, 2013) 

 
Four different scenarios were evaluated: 

1. No banking and borrowing, no catch constraints 
2. No banking and borrowing, catch constraints 
3. Banking every year, catch constraints 
4. Borrowing every year, catch constraints 

 
All scenarios gave a probability of SSB being below Blim of less than 5% in all years simulated (Table A2.1; Figure A2.1). 
Including the -20%/+25% catch constraint slightly decreased both the yield and the probability of SSB falling below Blim. 
Including banking and borrowing induced only small changes in all performance statistics. Hence, the HCR proposed for 
the LTMS for NSSH is found to be consistent with the precautionary approach.  
 
Reference 
Brunel, T., and Miller, D.C.M. 2013. An Evaluation of the Impact of Inter-annual Quota Flexibility (Banking and Borrowing) 
on the Performance of the North Sea Flatfish Long Term Management Plan, June 2013, ICES Headquarters, Copenhagen. 
ICES CM 2013/ACOM:64. 39 pp. 

                                                           
** Version 2: Annex 2 added. 
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Table A2.1.  Results from the four scenarios in short, medium and long term.  

Scenario Time period 
P(SSB < Blim) SSB (kt) Yield (kt) 

Interannual 
variation in 

SSB (%) 

Interannual 
variation in 

Yield (%) 
Max. annual % median median median median 

1. No banking 
or borrowing, 

no catch 
constraints 

Short term -  
2019–2023 4.3 3622 502 8.1 27.6 

Medium term -  
2024–2033 4.6 5049 701 8.5 21.4 

Long term -  
2034–2037 3.2 5856 807 8.7 19.5 

2. No banking 
or borrowing, 

catch 
constraints 

Short term -  
2019–2023 3.8 3681 461 8.3 25 

Medium term - 
 2024–2033 3.9 5474 673 8.9 20 

Long term -  
2034–2037 2.4 6183 810 9.2 20 

3. Banking 
every year,  

catch 
constraints 

Short term -  
2019–2023 3.8 3734 461 8.3 22.5 

Medium term -  
2024–2033 3.7 5510 675 8.9 18 

Long term -  
2034–2037 2.6 6206 810 9.3 18 

4. Borrowing 
every year, 

catch 
constraints 

Short term -  
2019–2023 3.8 3655 458 8.4 27.5 

Medium term -  
2024–2033 3.7 5463 673 8.9 22 

Long term –  
2034–2037 2.4 6174 808 9.2 22 

 



ICES Special Request Advice  Published 28 September 2018 
sr.2018.17   
 

ICES Advice 2018  17 

 

Figure A2.1.  Performance statistics for the four scenarios examined: No banking or borrowing or catch constraints (Scenario 1, far left); No banking or borrowing with catch constraints 
(Scenario 2, centre left); banking every year with catch constraints (Scenario 3, centre right); and borrowing every year with catch constraints (Scenario 4, far right). 
Results are shown from 2017 to 2053 for: the probability of SSB being below Blim (top), SSB (second from top), yield (middle), interannual variation in SSB (second from 
bottom) and interannual variation in yield (bottom). Solid black lines represent medians, and the SSB and yield plots include confidence ranges (outermost = 95% range). 
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