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Why are sparse forests important?

[ cushion forb, lichen, and moss tundra

I Graminoid and forb tundra

[ Prostrate dwarf-shrub tundra

[ Erect dwarf-shrub tundra

™ Low- and high-shrub tundra

I Cold evergreen needleleaf forest

I Cold deciduous forest

I Cool evergreen needleleaf forest

[T cool mixed forest

I Coolemperate evergreen needleleaf and
mixed forest

Il Temperate evergreen needleleaf forest

I Temperate deciduous broadleaf forest

I Temperate grassland and

) 4 e 4 / Potential future aspen & e Forest-Tundra

xerophytic shrubland . ; / 3 parkland . Sparse Norther Taiga
1B iy Forest-Tundra ; Middle and Southern Taiga
arren Q Lichen Woodland Sparse Forest and Meadow

[ ice ¢ § . y Closed Forest (Kamchatka)
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So how does the forest effect snow-melt?

The spring snow cover reflects much of the
incoming shortwave radiation.

The forest reduces the shortwave radiation to the
snow surface.

The forest appears dark, and impenetrable at low
solar angles. Long shadows are cast over the
snow surface and the trees absorbs incoming
shortwave radiation.

Centre for

Ecology & Hydrology 26™ June 2017 Rachael Turton racrto@ceh.ac.uk

NATURAL ENVIRONMENT RESEARCH COUNCIL



Observations
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JULES - Is it getting it wrong?

3unny Day C|oudy Day a) Early spring sunny b) Early spring sunny c) Late spring sunny
700 q a) 700 qb) days 101 - 103 & 111 days 93, 94, 96, 97 days 135 - 138
— - Above canopy shortwave — Total o 10 109 109
~ 600 - B00 4 --- Above canopy shortwave - Diffuse We
a —— Mean below canopy shortwave 3 E 08 0.8 A 0.8 A
£ 500 500 { --- Above canopylongwave i .
3 —— Below canopy longwave % =4 08 H 06 | - *‘\ 06 | %:
< 400 400 1 - ‘N ' ey ' l': ‘#-o.
s l‘a“ % l.l‘ .ﬁ r < } 1 %
S 300 300 e E 04 b 04 { A . 04 1 o
5 ; g o g' N : : .
T 200 200 - §§ 02 K . 0z 4 . 02 4® :
o - 22 * K : 3
100 100 £ P00 —B—— L. oo — - 00
0 0 00 02 04 06 08 10 00 02 04 06 08 10 00 02 04 06 08 10
101.0 101.4 101.8 960 962 964 966 968 97.0 Fraction of Day 2008 Fraction of Day 2009 Fraction of Day 2009
700 7 c) 700 d)
— JULES 250 4 — JULES © Observed
~~ 600 A 600 A o
o |
E 500 500 - E 200
s 400 400 g -
< g 1907 2 T I
S 300 300 © [ — 3T
= E 100 1 T
g 200 200 5 ., L] 5
@ 100 100 @ zl
0 T T ma’ I =
0 0 70 90 110 130 150
103.0 103.4 103.8 109.0 109.4 109.8 Mar Apr May Jun
Fraction of Day Fraction of Day Day of Year (March — June 2009)

Centre for
@ Ecology & Hydrology 261" June 2017 Rachael Turton racrto@ceh.ac.uk

NATURAL ENVIRONMENT RESEARCH COUNCIL



Parameterising the Shaded gap shortwave radiation
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JULES Shaded gap SW — Results
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Parameterising the Shaded gap longwave radiation
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JULES Shaded gap LW«
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JULES Shaded gap LW — Results
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JULES Shaded gap LW,
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JULES Shaded gap LW, — Results
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JULES Shaded gap snowmass — Results

250 q — JULES © Observed

& JULES — SW only
c | = = JULES - LW only
o 200 - JULES - SW and LW
\3/ 150 -
e T S =S
E 100 - ®22 F &
S 50 -

0 . T . L RN T

70 90 110 130 150
Mar Apr May Jun
Day of Year (March — June 2008)

— 250 A
€ 200 -
(@)
S
o 150
(2]
€ 100
2
=
5 50

0 .

70 90 110
Mar Apr
Day of Year (March — June 2009)

Centre for
@ Ecology & Hydrology 261" June 2017 Rachael Turton racrto@ceh.ac.uk

NATURAL ENVIRONMENT RESEARCH COUNCIL



Results

JULES Shaded gap snowmass —

Snow mass [kg m-2]
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Observed and modelled snowmass (kg m-2) for Abisko for 12 years.

Produced in collaboration with Alberto Martinez-de la Torre, CEH
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JULES Shaded gap snowmass — Results

Globsnow
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Twelve year (2000 — 2012) May mean
observed and modelled global snowmass (kg m-?)
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CEH,

Conclusions: JULES Shaded gap

JULES Shaded gap reproduces the radiation balance of the
highly heterogeneous sparse forests.

* New parameters: f,, f;; and Gapg,,.
* Includes time varying sunlit fraction

* Includes canopy longwave radiation from the incident
shortwave radiation warming the trees

* Improves the modelled radiation balance (SW & LW)

* Improves the timing of the snowmelt with respect to
observations both at the landscape and global scale




