
Guidelines and template for the review of the draft monitoring framework for the post-2020 global biodiversity framework
Background
1. The second meeting of the Open-ended Working Group
 on the Post-2020 Global Biodiversity Framework invited the Subsidiary Body on Scientific, Technical and Technological Advice at its twenty-fourth meeting to, among other things, carry out a scientific and technical review of the updated goals and targets, and related indicators and baselines, of the draft global biodiversity framework. Under agenda item 3 the Subsidiary Body will consider this issue. 
2. Tables 1 and 2, presents a draft monitoring framework for the 2050 Goals and the 2030 targets respectively. These tables are being made available for the purposes of peer review. In both tables’ interim formulations of the proposed 2050 goals and milestones and the 2030 targets are provided for context. Review comments are not being sought on these parts of the post-2020 global biodiversity framework at this time. Column A of the tables provides draft components of the goals and targets. Columns B and C of the tables provide draft monitoring elements and indicators to be used at the global level to monitor progress in the implementation of the post-2020 global biodiversity framework. Further column D provides information on the period baseline data is available for the indicator and on the frequency that the indicator is updated where known. Review comments are being sought on columns A, B, C and D only. 
II. Submitting Comments
1. To ensure that your comments are given due consideration, please send them by e-mail to secretariat@cbd.int, at your earliest convenience but no later than 25 July 2020
2.   When submitting comments, please adhere to the following guidelines as much as possible:
a. Please provide all comments in writing and in an MS Word or similar document format using the table provided below. 
b. Please provide full contact information for the individual/Government/organization submitting the comments. 
c. Please avoid commenting on issues related to grammar, spelling, or punctuation, unless it affects the overall meaning of the text, as the document will be edited as the final draft is prepared. 
d. To facilitate the revision process please be as specific as possible in your comments. In areas where you feel additional or alternative text or information is required, please suggest, if possible, what this text may look like or what should be included.
e. If you refer to additional sources of information, please include these with your comments when possible or provide a complete reference or hyperlink.  
f. Please focus your comments on columns A (components the draft goals and targets), B (monitoring elements), C (indicators) and D (indicator baseline year and frequency of updates) of tables 1 and 2. 
g. If you are suggestion the inclusion of additional indicators please provide information on if the indicator is currently operational, the organization supporting its development, its baseline (i.e. the year data is first available) and how frequently the indicator is updated (i.e. monthly, yearly, every two years etc.). 
h. All review comments will be posted on the webpage
 for the post-2020 global biodiversity framework in the interests of transparency
3. Should you have any questions regarding the review process, please contact secretariat@cbd.int.  
III. Template for Comments
4. Please use the review template below when providing comments. 
5. The complete draft of the monitoring framework has been released in a portable document format (PDF). For tables 1, 2 and 3 column letters and row numbers have been provided as well as page numbers. Please use these as a reference as illustrated in the table below. General comments can be included in the table by referring to Page 0 and Line 0.
TEMPLATE FOR COMMENTS
	Review comments on the draft monitoring framework for the post-2020 global biodiversity framework

	Contact information

	Surname:
	Hoban

	Given Name:
	Sean

	Government (if applicable): 
	

	Organization:
	GEO BON Genetic Composition Working Group 
IUCN SSC Conservation Genetic Specialist Group
Society for Conservation Biology Conservation Genetic Working Group
The Morton Arboretum

	Address:  
	4100 Illinois Rt 53

	City:
	Lisle

	Country:
	USA

	E-mail:
	shoban@mortonarb.org

	General Comments

	Summary: The suggestions in this document are the combined input of several individuals from the organizations noted above.  We focus on the 2050 Goal A5. Maintain Genetic Diversity. The indicators of genetic diversity in the draft documents are weak- as has been recognized by the CBD, BIP, and in scholarly articles (citations below). The draft document “Indicators for the post 2020 Global Biodiversity Framework” notes: “there are current gaps in known and available indicators in relation to the proposed goals, targets and monitoring elements that relate to: the maintenance of genetic diversity...” The lack of indicators and the difficulty of measuring genetic diversity change, especially in nonagricultural species, was also noted in the Global Biodiversity Outlook 3 and Outlook 4, and in numerous scientific articles (Bruford et al 2017, Laikre 2010, Laikre et al 2020, Hoban et al 2020, Willoughby et al 2015). No indicator exists for “Trends in the diversity of wild species”. Changes suggested below would help fill a long recognized gap for the CBD.  These cover two areas.
· Current indicators can be improved with additional wording.  We comment here on whether rows 37-41 should be retained, modified or not included in the post 2020 monitoring framework. 
· In addition, three indicators of genetic diversity that can be applied to all species (corresponding to Table row 36) were recently formulated- we explain and advocate for these here (Hoban et al. 2020; https://www.sciencedirect.com/science/article/pii/S0006320720307126). 

	

	Specific Comments

	Table
	Page
	Column letter
	Row number
	Comment

	1
	4
	C
	37 and 41
	The indicator “Comprehensiveness of conservation of socioeconomically as well as culturally valuable species” is included under both “cultivated plants, farmed and domesticated animals” and “wild relatives.” It is a fairly good indicator of protection of genetic diversity, it has global coverage and is disaggregated, and is easily updated. It represents how much of a species’ geographic range is protected in situ or ex situ (e.g. via seed banks). It has caveats such as assuming that land area correlates to genetic diversity. This indicator could be calculated for all species, not just “valuable” species and we recommend that it be calculated for,  all species.  Nonetheless it must be clear this represents an area of land protected or genetic material conserved ex situ and does not necessarily track genetic diversity change in wild populations or loss of such populations. Our proposed indicators 1 and 2 below are more relevant to genetic diversity.

	1
	4
	C
	38
	The indicator “Number of plant and animal genetic resources for food and agriculture secured in either medium- or long-term conservation facilities” is included under “Trends in the diversity of cultivated plans, farmed and domesticated animals.” We emphasize that this indicator could use additional wording to make sure it reflects conservation of genetic diversity. Specifically, the words, “resilient, representative and redundant” should be added prior to “genetic resources”. It is well known that seed and gene banks may not capture sufficient amounts of species’ genetic diversity due to limited sampling within a species as well as degradation or use over time (Schoen and Brown 2001, https://doi.org/10.1641/0006-3568(2001)051[0960:TCOWPS]2.0.CO;2). Sampling for seed and gene banks must encompass as much of the species’ geographic distribution as possible (e.g. be representative), must sample extensively within populations typically 50 individuals (e.g. be resilient- high amount of genetic diversity), and must be at least duplicated to allow for normal loss or use and for disasters (e.g. be redundant). Moreover this indicator tends to focus on agricultural seed and gene banks but we suggest to include data from zoos and botanic gardens which hold millions of accessions in well curated databases (Mounce et al 2017, https://doi.org/10.1038/s41477-017-0019-3). We therefore recommend that after “conservation facilities” this text be added: “(e.g. seed or gene banks, botanic gardens, zoos, germplasm repositories and other well curated facilities).”

	1
	4
	C
	40
	Included under “Trends in the diversity of wild relatives” is “Red List Index (wild relatives of domesticated animals).” However, the Red List Index is not sufficient for monitoring genetic diversity- genetic diversity does not correlate to Red List status (Willoughby et al 2015, https://doi.org/10.1016/j.biocon.2015.07.025). A change in the Red List status indicates a nearness to species’ extinction. It does not necessarily relate to loss of genetic diversity within and among populations. The Red List Index is a relatively weak proxy- proposed indicators 1 and 2 below are more relevant to genetic diversity. We recommend that the Red List Index be removed from indicators of genetic diversity.

	1
	4
	C
	39
	The indicator “Proportion of local breeds classified as being at risk of extinction” is included for “cultivated, farmed and domesticated” species. This should correlate with loss of genetic diversity within breeds (genetic erosion or genetic drift) as well as loss of breed diversity itself (essentially equivalent to loss of distinct wild populations). Generally local breeds are classified as at risk due to small effective population size. We suggest that this indicator could be subsumed into an indicator we propose below, “Number of populations [or breeds] within species with effective population size (Ne) above 500 versus those with Ne below 500.” We emphasize that genetic erosion within populations or breeds occurs by the same genetic process- small effective size.

	1
	4
	B
	36-41
	Small comment: the words “diversity of” in column B under A5 should be changed to “genetic diversity within” to make it clear the subject is genetic diversity.  The original CBD declaration of 1992 and previous Global Biodiversity Outlooks used genetic diversity to mean “within species” diversity.

	1
	4
	C
	36
	Above, we discuss improvements to the current indicators for “cultivated” species and their “wild relatives.” Here we focus on the lack of any indicators for “wild species.” “Wild species” encompass between 90 and 99% of all species- this is a huge biodiversity monitoring gap. Such species contribute to maintaining ecosystem functions, livelihoods (e.g. wild harvesting or gathering), and culture. The monitoring element “trends in (genetic) diversity of wild species” in the draft document is currently blank. We propose that the CBD incorporates three recently proposed indicators in development, for which data is available, which are good proxies for the genetic diversity within wild species.  They are scientifically sound- they are based on well developed population genetic theory, have sound methodology, and are in published journal articles- Hoban et al 2020, https://doi.org/10.1016/j.biocon.2020.108654 and Laikre et al 2020, https://doi.org/10.1126/science.abb2748). They are aligned with the previous Target 13, with the zero draft, and with the revised monitoring framework Goal A (“maintain genetic diversity”). They are under active development by multiple organizations working together- by the GEO BON Genetic Composition Working Group in partnership with IUCN CGSG, GBIKE, and the SCB Conservation Genetics Working Group. They are usable, understandable, and connected to management actions- change in these indicators points directly to clear issues of concern. We expect detailed methodology and datasets available in the second half of 2021. They should be able to be updated annually at global scale and disagregattable to country level. These indicators cover three areas: preventing genetic erosion, maintaining genetic diversity including adaptations, and increasing knowledge of genetic diversity within wild species.
We acknowledge that adding more indicators to a lengthy list is not desirable, but there must be indicators of wild species’ genetic diversity- the foundation of all other biodiversity and the source of adaptation and resilience.
(1) Number of populations within species with effective population size (Ne) above 500 versus those with Ne below 500. According to Hoban et al (2020), this proposed indicator “determines rates of inbreeding, loss of genetic variation, and loss of adaptive potential.” This is based on well-established and well-regarded theoretical framework and research. Effective population sizes below 500 will result in genetic erosion and reduced ability to adapt to environmental change (Jamieson and Allendorf, 2012, https://doi.org/10.1016/j.tree.2012.07.001)- particularly important in a rapidly changing world. This indicator can be calculated from numerous data sources but in particular can be calculated as a rough approximation using 10% of populations’ census size (Hoban et al (2020)). Census size can be obtained from databases such as the Living Planet Index. Although directly monitoring genetic data using DNA samples is preferred, such monitoring remains relatively rare, expensive and taxonomically and spatially biased. This indicator is pragmatic- effective population size is correlated to the actual genetic diversity at the DNA level. A shorter name for this indicator could be “Number of genetically resilient populations.”
(2) The proportion of distinct populations maintained within species: A second important indicator is the number of distinct populations which are maintained. The loss of distinct wild populations will result in large losses of genetic diversity within species, including the loss of unique traits and adaptations. As Hoban et al (2020, https://doi.org/10.1016/j.biocon.2020.108654) write, “Conservation's historic focus on species extinctions has neglected the loss of diversity as species' ranges shrink and millions of populations disappear (Ceballos et al., 2017, https://doi.org/10.1073/pnas.1704949114).” Being a proportion, this must have a denominator- a baseline, preferably from historic records, including GBIF, museum and herbarium specimens, remnants such as fossils, or indigenous and local knowledge. The Living Planet Index, the PREDICTS database, or the Species Habitat Index could be appropriate data sources for this indicator. Distinct populations would be those with some minimum genetic distinction, occurrence in a unique environment, or geographically distant.
(3) Number of species and populations in which genetic diversity is being monitored using DNA based methods: For countries and biodiversity organizations to successfully safeguard genetic diversity, they need knowledge and data on the genetic diversity within and among populations (populations referring to in situ wild populations and ex situ/ captive/ managed populations). This indicator measures the state and change of this knowledge base. Knowledge is needed on where unique genetic diversity is, how genetic diversity is changing, which environmental drivers cause changes in genetic diversity, and how genetically connected are populations. Management of genetic diversity relies on this knowledge (Bowman et al 2016, https://link.springer.com/article/10.1007/s10592-016-0834-5). This indicator would be composed of the number of populations in which within-species genetic diversity has been measured in a publication, published in online databases (e.g. GEOME, BOLD, GenBank), and/or where such data is collected to inform conservation. A shorter name for this indicator could be “genetic monitoring index.” 

	
	4
	A
	
	There is a problem of consistency among the Goal A components (species, genes and ecosystems). Of these, only genetic diversity does not have a 2030 milestone. Hoban et al (2020, https://doi.org/10.1016/j.biocon.2020.108654) proposed that a 2030 milestone be “Loss of genetic diversity within all species has been halted and existing genetic diversity is maintained. Strategies to avoid loss in the future have been developed and are initiated.” Halting loss of and maintaining existing genetic diversity would be achieved by high values of indicators 1 and 2. Strategies to avoid loss could be partly informed by achieving indicator 3. It is not known how much genetic diversity is needed, for how many species, to avoid large losses to society and nature, just as it is not known how much loss of ecosystems or species can be tolerated. A threshold proposed by agricultural geneticists, and since widely accepted, has been to conserve 95% of genetic diversity within species (Marshall and Brown 1975, Neel and Cummings 2003, https://doi.org/10.1046/j.1523-1739.2003.01352.x), which could be achieved in the near term with large population sizes and realistic conservation interventions. If it is not feasible to conserve 95% of genetic diversity within “all species”, this could be changed to “all species, or as many as possible, with a minimum of 90% of species.” The following should be achievable: Maintaining [95%] of genetic diversity and halting any further loss, within at least [90%] of species by 2030, and developing and initiating strategies that achieve conditions that prevent any future loss of genetic diversity for all species.

	
	
	
	
	


Comments should be sent by e-mail to secretariat@cbd.int no later than 25 July 2020.
�	 � HYPERLINK "https://www.cbd.int/doc/recommendations/wg2020-02/wg2020-02-rec-01-en.pdf"��CBD/WG2020/REC/2/1�
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