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Surface Layer energy balance

in the west Greenland ice sheet (GrlS)
(M. V. D. Broeke, P. Smes Illllliiiilll 008)
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簡報者
簡報註解
clouds (for longwave radiation), 

solid precipitation (for mass balance and albedo) 

near surface air temperature (for longwave radiation, sensible heat flux (SHF) and degree days
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(Ohta 1992, Brooks et al. 1997)

Qus = Qr+Qu+Qret+Qs+Qp
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(Oke , 1993)
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(Lee 1980, Ishii et al. 1992 , Yamazaki 1996)
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Fig. 14. Hourly heat budget during snowmelt period at Restoration Plot Observatory.
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(Sun et al., 1999)
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Introduction Motivation
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2010/ ~ 2012/3/31 2010/1/1 ~ 2012/3/31
Cireque Daily Average Temperature = Forest Daily Average Temperature

il
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Temperature(®C)
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簡報者
簡報註解
圈谷的溫度振幅較大, 夏天溫度高. 冬季溫度低�冬季黑森林融冰明顯, 圈谷有再結冰的情況


Observation

Jan/2010 ~ Apr/2012 Jan/2010 ~ Apr/2012
Cirque Monthly Average Heat Flux Forest Monthly Average Heat Flux

Heat Flux (W/m#2)
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Observation

2012/1/1~2/29 Cirque
Daily Snow Depth

—
E
o

e

o

)
o
©

(]
=
Q
o

5]

Jan/1 Jan/10 Jan/20 Jan/30 Feb/9 Feb/19 Feb/29

2.6 ()2 LB &P RAFZFE > o5 SRE0AE B3 is et~ A P RL
CHREREFDERE (D) S Bl A XD foip b =% o



i\—l—'r‘]g ,7_.1,_!'1—7}:7]:%’}(
2012/01/24 06:00~01/25 18: OO 2012/02/27 06 00~02/28 18: OO




Observation

Snow Fall

Snow Day

Cirque Forest
2012/01/20 ~ 01/25 57cm 15cm
2012/02/02 ~ 02/03
2012/02/07 ~ 02/08 17cm
2012/02/25~ 02/28 52.5cm 18cm
| 2012/03/12~03/14 ~ 8m  4cm |

Total Show Amount 151.5cm 58cm

%£3.12012&1% 23" T LB B2 B gethb 2R ATELR T
T E R



Introduction Motivation - Simulation Summary Ongoing Work

201211 ~ 2012/3/31

201211 ~ 20121331 .
Forest Daily Temperature

Cirque Daily Temperature

a
=
1]
[
£
iy
-

Janf1é  Jan/31 Febf15 Mar/1 Mar/16  Mari31 Jan/ Janf16  Jan/31  Feb/5 Mar/1 Mar16  Mar/31

3.4 2012#1%* 1p 237 31p p L3558 ~ 8 ~ #F(10cm ~ 20cm) () L' ]
Brb(D)E L2 Fehe o




Introduction Motivation - Summary Ongoing Work

201211 ~ 2012/3/31 F1 201211 ~ 2012/3/31
Cirque Daily Water Content /- Forest Daily Water Content
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2012/1/1 ~ 2012/3/31

2012111 ~ 2012/3/31
Cirque Daily Average Heat Flux

Forest Daily Average Heat Flux
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2012/1/1~3/13
Snow Depth at Taiwan

201211 ~ 3/31 SnowDepth
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« MODIS, Snow Cover M —— Redwood (Green).
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(M. V. D. Broeke, P. Smeets and J. Ettema, 2008)
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簡報者
簡報註解
Low SHF, which coincides with the period that the surface is heated by the absorption of solar radiation but has not yet reached the melting point.

The SL is stably stratified for 90–94% of the days, resulting in a downward directed SHF.



Lower ablation zone�sublimation dominates and changes to deposition/condensation only in summer.

Higher ablation zone�the LHF is slightly positive in winter (deposition) and becomes negative in summer (sublimation), where it cancels the SHF.
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