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Abstract

Boreal regions contain more than half of the carbon in forested regions of the world and
over 60% of the world’s surface freshwater. Carbon storage and the flood control and water
filtration provided by freshwaters and wetlands have recently been identified as the most
important ecosystem services provided by boreal regions, with a value many times greater
than current resource exploitation. Ecosystem services and sensitive ways of detecting their
impairment have so far not been fully included in boreal conservation planning. Climate
warming, via its effect on permafrost melting, insect damage, and forest fire, threatens to
trigger large positive carbon feedbacks that may enhance the concentrations of greenhouse
gases in the atmosphere, further amplifying climate warming. In a water-scarce world, there
Is increasing pressure to divert and exploit boreal freshwaters, and devising conservation
plans to protect boreal freshwaters and their catchments is urgent. We propose a catchment-
based approach that includes water and chemical mass-balances as a sensitive means of
detecting early degradation of many ecosystem services in both catchments and freshwaters,
and give some examples of where this has been advantageous in the past. The necessary
modifications to current conservation planning are simple ones, and the advantages are
great.

Available for purchase at: http://www.sciencedirect.com/science? ob=ArticleURL& udi=B6V5X-500Y5K9-

1& user=10& coverDate=07%2F31%2F2010& rdoc=3& fmt=high& orig=browse& origin=browse& zone=rslt list ite
m&_srch=doc-

info(%23t0c%235798%232010%23998569992%232090747%23FL A%23display%23Volume)& cdi=5798& sort=d& do
canchor=& ct=34& acct=C000050221& version=1& _urlVersion=0& userid=10&md5=80a8e4174ab77fd5e24¢c715c008
b7eda&searchtype=a

The following maps were produced by GFWC for this paper.


http://www.globalforestwatch.ca/
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V5X-500Y5K9-1&_user=10&_coverDate=07%2F31%2F2010&_rdoc=3&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%235798%232010%23998569992%232090747%23FLA%23display%23Volume)&_cdi=5798&_sort=d&_docanchor=&_ct=34&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=80a8e4174ab77fd5e24c715c008b7eda&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V5X-500Y5K9-1&_user=10&_coverDate=07%2F31%2F2010&_rdoc=3&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%235798%232010%23998569992%232090747%23FLA%23display%23Volume)&_cdi=5798&_sort=d&_docanchor=&_ct=34&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=80a8e4174ab77fd5e24c715c008b7eda&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V5X-500Y5K9-1&_user=10&_coverDate=07%2F31%2F2010&_rdoc=3&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%235798%232010%23998569992%232090747%23FLA%23display%23Volume)&_cdi=5798&_sort=d&_docanchor=&_ct=34&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=80a8e4174ab77fd5e24c715c008b7eda&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V5X-500Y5K9-1&_user=10&_coverDate=07%2F31%2F2010&_rdoc=3&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%235798%232010%23998569992%232090747%23FLA%23display%23Volume)&_cdi=5798&_sort=d&_docanchor=&_ct=34&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=80a8e4174ab77fd5e24c715c008b7eda&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V5X-500Y5K9-1&_user=10&_coverDate=07%2F31%2F2010&_rdoc=3&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%235798%232010%23998569992%232090747%23FLA%23display%23Volume)&_cdi=5798&_sort=d&_docanchor=&_ct=34&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=80a8e4174ab77fd5e24c715c008b7eda&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V5X-500Y5K9-1&_user=10&_coverDate=07%2F31%2F2010&_rdoc=3&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%235798%232010%23998569992%232090747%23FLA%23display%23Volume)&_cdi=5798&_sort=d&_docanchor=&_ct=34&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=80a8e4174ab77fd5e24c715c008b7eda&searchtype=a

M 56

008

MOS0

H.05

MO,55

M.0.59

w9t~ %86 I

we6-%es M
%rs-%:7 Il
Aepunog 5au0z013 —— %0z %0t
auielg-15a104 %1 - %0
LIOCERY T Y R
056 0500

paysiaiep Aq sadeaspue
159104 Joe1U| S,epeue)
UIYIM SIDAIY pue sy e

056

N0

A

o058

M55

0,00



SEUDZ00E BEI0U0U S BPEUED mmCONOum Hmm:un_ m‘m—umc mU C_
N $S920y 21uaBodolyiuy aaneINwN)

flernsnpup Auewi gy sseaoy sanenwnd [l

MDLE AL0.L0T




/ [\ \

woneradsiau) payBian aoueisi asseau) ue Busiidde £g payipow Bleg) 200 g uedo ‘epeued jo fawng
[eailiojoa "aseqeieq epeues Jo SpUBNEad ZOOZ Sii2087 ‘@ PUE SaMaY W1 D edousel 2omos ejed
2/unD ealy |enb3 epeues uonoasfold depy %05 - 52 -
L : z
-2 e %001 -S. [l %s2-s 0
fiepunog feasog ueipeued [ ] %sz-os [l %S>

spuepap Aq palanod [easog ueipeues Jo Juadiad




	Global Forest Watch Canada 10th Anniversary Publication #12
	Citation: D.W. Schindler and P.G. Lee. 2010. Comprehensive conservation planning to protect biodiversity and ecosystem services in Canadian boreal regions under a warming climate and increasing exploitation. 
	Biological Conservation. Volume 143, Issue 7, July 2010, Pages 1571-1586 
	Edmonton, Alberta: Global Forest Watch Canada 10th Anniversary Publication #12. 4 pp. Available at: www.globalforestwatch.ca.
	Abstract
	Boreal regions contain more than half of the carbon in forested regions of the world and over 60% of the world’s surface freshwater. Carbon storage and the flood control and water filtration provided by freshwaters and wetlands have recently been identified as the most important ecosystem services provided by boreal regions, with a value many times greater than current resource exploitation. Ecosystem services and sensitive ways of detecting their impairment have so far not been fully included in boreal conservation planning. Climate warming, via its effect on permafrost melting, insect damage, and forest fire, threatens to trigger large positive carbon feedbacks that may enhance the concentrations of greenhouse gases in the atmosphere, further amplifying climate warming. In a water-scarce world, there is increasing pressure to divert and exploit boreal freshwaters, and devising conservation plans to protect boreal freshwaters and their catchments is urgent. We propose a catchment-based approach that includes water and chemical mass-balances as a sensitive means of detecting early degradation of many ecosystem services in both catchments and freshwaters, and give some examples of where this has been advantageous in the past. The necessary modifications to current conservation planning are simple ones, and the advantages are great.

