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HMA Region Background
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Key Issues

High Mountain Asia Issues
(HMA) Glaciers
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Data/
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Variables/Parameters relevant to Energy andD
Water Balance from Remote Sensing

* Forcing:

— Net Radiation
— Precipitation

» Surface status and processes:

— Albedo (energy) Objective:

— Land surface Temperature (LST) |Towards more

— Soil Moisture accurate and

— Snow Cover higher resolution
— Freeze/Thaw data products

— Lake area over HMA and its
— Glacier thickness change surrounding

— Evapotranspiration regions.




Outline 2

» Radiation Budget — Surface Albedo
» Evapotranspiration



'Radiation Budget

Surface Radiation Balance Eq.:
Rin=RinTs +RinT/=RldTs (1—a)+cRidT]—ocT T4
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Surface Albedo: Terrain ImpactZ

How topography influence surface radiation balance ?
Rin=RinTs +RinT/=RIdTs 1—a)+cRldT/—ocTT4

— ~

Incident shortwave radiation Surface albedo

2
y W
(a) (b) (c) (b)
(a) direct solar irradiance (a) Directional hemispheric albedo
(b) diffused solar irradiance (b) Sky-diffused albedo
(c) terrain-scattering irradiance from the (c) Terrain-scattering albedo

adjacent terrain ,
(Gao, Jia et al;, 2014)

 Topography
* (shadow, sunlit aspects)
« Surface properties
by + (veg., soil, snow, glacier, water,...)




Surface Albedo 2

* Terrain Impact
* SNow cover impact
« Glacier albedo
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Surface Albedo: Terraiﬁ.
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Central Tibetan Plateau, the image covers
large range of slope (500m pixel size)
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Surface Albedo: Terrain ImpactZ

RADI

Albedq; Improved algorithm@RADI vs MODI$ product

perlod 2013065-2013072 period 2013161-2013168
. e R ) b&\.'éi‘:%'
S 8] F N ae - i
4 :‘\"""J\ ey
. 3 ” P " 4 ”
e el
T | . L : - . = =
J -0;05-0.01 0.0 0.01 0.0"5 .0.05 .0.01 0.0 0.01 0.05 '. -0';05-0.0‘ 0.0 0.01 0.0':‘) '
16 %10* [ -
14 B 2013161
12 2013065
810
£
: ’ difference: (Gao - MODIS)
a 6 |
4 - -
, .
%3 ry; 0.1 005  -0.01 0.01 0.05 0.1 02 - 03

Albedo diff.(Gao's - MODIS)



11

Surface Albedo: Terrain ImpactZ

RADI

Albedo retrieval: dependence of terrain correction on slope

With terrain correction

With terrain correction
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Surface Albedo: Terrain ImpactZ

Albedo: Sub-pixel Topoqranhlc Correction :”
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GLASS 8-day albedo (MODIS based):
1 image every 8 days:
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www.radi.cas.cn
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GLASS 8-day Albedo product 70 20 40 60 80 100
2013097 - 2013104

The 8-day albedo cannot
capture the fast snow process
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Improved§8F product'
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Selected 3 pixels for time
series analysis:

Point 1: higher part of glacier
Point 2: lower part of glacier
Point 3: apart from glacier
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Surface Albedo Snow cover |_mpa$_§)
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- Radiation Budget — Surface Albedo
« Evapotranspiration

www.radi.cas.cn
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Evapotranspiration

Energy Balance and Heat Exchanges

e l N\ o

Net radiation Sensible heat flux Latent heat flux Soil heat flux

06 solar absomed  evapo-  senmble rems
[ ot roat O surte

Global energy cycle (Wild et al. 2013)

Water/Mass Balance

e |
‘ = ——L Runoff Precipitation Soil Moisture Glacier meltwater
L X s

Evapotranspiration Groundwater

Global water cycle (From Oki and Kanae, 2006)

Connecting Energy and Water Balance
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