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Supplementary material

To support the findings described in the results chapter, some extra figures are attached, along with Table S1,

containing details of key shrub category parameter values.

Cloud fraction which is shown in Fig. 6 is parameterized based on a modified computation as suggested by Xu

and Randall (1996). It depends on the cloud ice and water content, large scale RH and saturation vapor pressure.

The cloud fraction is given as a value between 0 and 1.

The effect on LAI changes resulting from increased shrub cover is shown in Fig. S1, as averaged over each

season (top row) and as averaged over areas with vegetation changes (bottom row).
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Figure S1: Effects on leaf area index (LAI) for the spring (left column) and summer season (right column) resulting
from increased shrub cover (VegOK-RefVeg). Note that scales differ among panels.
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Figure S2. Mean MAM season change in fraction of vegetation canopy buried by snow (left panel) and changes in
fraction of ground covered by snow, as averaged over all areas with vegetation changes (right panel) (VegOK-RefVeg).
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Figure S3. Mean seasonal changes in fractional snow cover resulting from increased shrub and tree cover (VegOK-
RefVeg). Spring (left column) and summer season (right column).
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Figure S4. Mean seasonal albedo changes resulting from increased shrub and tree cover (Veg0K-RefVeg). Spring (left
column) and summer season (right column).

In Fig. S5 changes to surface variables resulting from vegetation changes corresponding to a 1 K shift in summer
temperatures are presented. Average anomalies over the spring season in the left column, and summer in the
right column. Increased shrub cover leads to higher ET and LH and acts to increase cloud cover and
precipitation.
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Figure S5: Changes in surface fluxes of heat and moisture (top two rows) and surface albedo (bottom row) resulting
from a theoretical 1 K shift in shrub and boreal tree distribution (VeglK-RefVeg). Spring (left column) and summer
season (right column).
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Figure S6: Cross section showing anomalies resulting from increased shrub cover (VegOK-RefVeg) as averaged over
the warm May month. The air temperature anomaly AT is shown in colors, and PBL height in grey lines, left axis.
Blue and red lines show LH and SH, respectively (in W m?, right axis). Stippled lines show RefVeg values, and solid
lines show VegOK values. Black lines along the bottom line indicate areas with shrub expansion along the cross
section. The placement of the cross section line is shown in the inset, along with mean monthly bottom model layer air
temperature anomalies.
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It is clear from Fig. S6 that the changes in LH and SH fluxes are local to the areas with vegetation changes, as is
the increase in PBL height. The values are mean monthly May values from the warm spring season, and as such
they represent one of the months with the largest heating anomaly. The heating anomaly extends well beyond the

PBL, however the main heating is occurring within the lower 200 meters.

Parameter values for biophysical properties of the key vegetation categories in this study are presented in Table

SL.



1300 MOUS [10} 10} Jus[eAInba JaJem MOUS, ‘SOURISISa. [BIBLOIS WNWIUIIA, ‘SJake] 1004 JO JaquInN,, ‘1010e) Buipeys,

(pare19ban Ajesieds/ualireg)
¢00 TOO TO0O TOO 80 80 0060 0060 SL0 TO =7 00 666 T 100 (uairegreipuny) auidre-ybiH

(pue|sselb/pueignays paxiw)

g0 TO 900 TOO €0 <220 0S6'0 0€6'0 09¢C 090 g9 GE00 0.1 € 0.0 (w g'0-7°0) sanuys aurdje-pIN

(pa1snilpe ‘puejgnays uado)
0¢ TO 900 TOO 0€0 <220 0860 0£6'0 00€ 090 59 GE0'0 0T € 0.0 (wz-5'0) sqnuys auidfe-mo

(eapuny papoop)
00T TO 0€0 0€0 020 GT0 0860 0S60 GE€ T¥O 5S G200 0ST € 09°0 (wg<) saa1y/sqnuys aulf 831} mojdg

(eapuny paxijn)

06 TO GT0 ST0 020 GST0 0260 0¢60 GSe€€ T¥O 09 G200 09T € 090 (wg-g) seaay/sqnays [1e} suidfe-ans

(waishs
XelN UIN  XeN  UIN  XBN  UIN XelN Ul XeN  UlN  (mous yum) [opow ul abesnjewreu [eulblio)
biay ‘ued 0z opaqIvy Aunissiwz IV opagre xelN  ,dnus sS4 (SI00IN  ,Oejpys adAy uonerahan

‘sanfeA Jajaweled Buipuodsaliod pue saliobised uonelsbion Aoy ‘TS a|gel






