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\ ol ) ) Relationships between the simple ratio vegetation index (SRVI = near infrared reflectance / red The value of the standard anomaly = (current year value — long-term mean)/long-term standard deviation). We
Sustainable northern development is a shared goal among governments and northern residents in Canada. reflectance) of cloud contaminated pixels and clear-sky pixels within a class in the Bathurst summer range indexed the overall summer range forage availability and quality as the mean of the eight standard anomalies (i.e.,
The NWT Cumulative Impact Monitoring Program (CIMP) is one of the tools being used to achieve the (o Geveloped (Fig. 3). These relationships were then used to correct cloud contamination and produce summer range mean anomaly, or SRMA). Note here the anomaly for late SOS is signed as negative, so that a
goal. Caribou and their habitats have been identified by CIMP as one of the key priorities. In this study, we | vi0 04 seasonal profiles of AVHRR SRV for the 3 classes (Fig. 4). negative SRMA indicates poor overall forage availability and quality. Note that while it is possible that the
aim to: (1) apply and refine an unbiased and objective method to the Bathurst caribou summer range for

negative anomaly for one forage availability/quality variable had a more significant impact on caribou
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monitoring leaf biomass and seasonality changes using satellite remote sensing and field measurement 5 demographic variables than that for another forage availability/quality variable, we don’t have enough information
data; and (2) detect anomalies in forage availability and quality by land cover classes within the summer a gl o bersmuo to assign different weights to them. Therefore, a simple average is used to calculate SRMA.
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The Bathurst summer range study area is located northeast of NWT and southwest of Nunavut (Fig. 1). Lf 31 é 2 £ 2 sl & oq ’.' .", 28 A AR
Data sources of this study include: (1) Landsat-derived land cover maps circa 2000 developed by Olthof 5 g g = g £ d - -
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Figure 1. Location of Bathurst caribou summer range (between red Figure 2. Flow chart showing the steps of an unbiased and objective Landsat-based SRVI g:n 0
boundary line and green tree line) and field leaf biomass measurement method for monitoring leaf biomass and seasonality changes in the Arctic. g
sites. =
Figure 5. Relationship between Landsat SRVI and leaf biomass measured — Figure 6. Leaf biomass map derived by applying Landsat SRVI and h‘;
Methods during the summer of 2005 in and around the Bathurst summer range. leaf biomass relationship to a Landsat mosaic. E -0.5
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An unbiased and objective method for monitoring leaf biomass and seasonality changes in the Arctic has - »
bgen developed (see details in Chen et al, 2012, ai& b). Figure 2 outlines the application and refinement of 20 . 1.7 1 Lichen-low veg
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methOd for mon ItOI"I ng Ieaf blomass and seasonallty over the 2 :g 141 \ W“ Figure 11. Inter-annual variations in the Bathurst summer range mean anomaly (SRMA) of the three land cover classes from 1985-2011.
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4 4 . P ’ et blomass = ””‘ For the herb-shrub class, which makes up 62.4% of the Bathurst caribou summer range, the lowest SRMA was
On the bams f’f the Landsat-derived land COUEE e (Olthof and Fraser, 2007), we stratified 50% pure 0 i i i i i 12 B |||I detected to be in 2004, followed by that in 1988 and 2000 (Fig. 11). Similarly, the lowest three SRA years were
1-km pixels in the Bathurst summer range into 3 broad land cover classes: shrub, herb-shrub, and 0 1 2 3 4 5 6 100 120 140 160 180 200 220 240 260 280 300 2004, 2000, and 1986 for the lichen-low vegetation class and 2004, 2002, and 1986, for the shrub class. The lichen-
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lichen low vegetation (Table 1). AVHRR-based SRVI Julian day in 1989 low veg class and shrub class make up 33% and 0.2 % of summer range respectively. Late SOS, early EOS, low
Table 1. Number of 50% pure AVHRR pixels within 2 land cover class in the Bathurst summer range Figure 7. Relationship between AVHRR SRVI and leaf biomass  Figure 8. Example showing the quantification of SOS and EOS for the leaf biomass during 11/06-10/10, except mid-summer (11/07-10/08) resulted the lowest SRA in 2004 for the herb-
calculated from the Landsat-derived leaf biomass map. lichen low vegetation class within the Bathurst summer range in 1989. o g .
Combined land cover class . X ) - | . shrub class and Lichen low-vegetation class. The same can be said for the shrub class except nearly normal leaf
Toh [ | Eme s Us.mg the field 1§af l?lomass measuremer.lts and corresponding Lands‘at SRVI, we d.eveloped their rfelatlonshlp biomass in periods 21/06-10/07, and 11/07-10/08.
1 Evergreen forest (-75% cover) - old 5 (Fig. 5) ar{d applied 1.t to a Landsat mosaic to Produce a 30-m lf'md biomass map (Fig. 6). Aggregating the 30-
Tl e B g G 20 m resolution leaf biomass to 1-km resolution and correlating them with clear-sky AVHRR SRVI, we Conclusion
16 Deciduous shrubland (>75% cover) 1 developed the relationship between AVHRR SRVI and leaf biomass (Fig. 7). From Fig. 7, we can derive ; . . . L
e e 5 AVHRR SRVI threshold (=1.428) for objectively determining the start (or end) date of growing season, (€)) Usm‘g tk}e field measurements of leaf 1llnomass, we applied and refined an unbiased and objective method for
22 Sparse coniferous (density 10-25%), herb-shrub cover 596 namely, SOS (or EOS) for each land cover class in the Bathurst summer range (Fig. 8). monitoring leaf biomass and seasonality change to the Bathurst summer range
23 Herb-shrub 9774 (2) Large inter-annual variations in the summer range mean anomalies were found for all three classes. Year 2004 was
24 Shrub-herb-lichen-bare 10 . . il . . found to have the lowest SRMA for all 3 classes, while year 2000 the 2" lowest for lichen low vegetation class and
PP —— p Result 2. Anomalies in forage availability and quality of the Bathurst caribou 37 for herb-shrub,
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