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« Issues concerning the electricity price

« BEWHERE model

« Advantages of remote sensing data

« Couplings of energy models with remote sensing
« Solar potential with remote sensing data
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Issues concerning the electricity price
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BEWHERE Model

* General equilibrium energy model (demand-supply theory)

* Complete competition

* Technology-based model
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BEWHERE Model (con.)

Input data output results

A 4

Photovoltaic price Photovoltaic capacity

Renewable energy potential > R
BEWHERE | Electricity price
- Model
Electricity demand " Distribution path

-
Flow of BEWHERE Model
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Advantages of remote sensing data

labor-reduced
quick

simultaneous
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Couplings of renewable energy models with remote

sensing
1. Loose coupling

Mode
g Data

DataBase

Calibrate

RS/GIS

Source: Wang et al. 2009
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Couplings of renewable energy models with remote
sensing (con.)

» 2.Tight coupling

Mode
| Data

RES

DataBase

RS/GIS

Source: Wang et al. 2009
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Couplings of renewable energy models with remote
sensing (con.)

3. Mixed coupling (wang et al. 2009)

® takes good use of the merits of both preceding couplings.

® Before running the model, RS spatial operator, such as spatial

overlay, are first used to reduce the impossible model result.
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Couplings of renewable energy models with remote
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sensing (con.)

4. Comparison of three couplings

Loose coupling

Tight coupling

Mixed coupling

flexible

Highly efficient

intermediate

Easy to implement

and improve

Ensure data consistency

Ensure data consistency
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Solar potential with remote sensing data
« Equation
G, =10*] *h* 4

« Where G is the geographical solar potential, / 1s the time-averaged irradiance
(W /m?), h= 28,760 hours / year. A is the available area (km?).

 Available area A

« Land use
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[ 2.632301 - 3.143600
|| 3.143601 - 3.425000
[ 3.425001 - 3.524500
I 3524501 - 4.741100

8015112 irradiation distribution. Source: NASA 2009
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Legend

I 53104684.937500

|| 53104684.937501 - 99892095.206900
|| 99892095.206901 - 367855646.176000
| | 367855646.176001 - 518839202.257000
1 518839202.257001 - 725182270.533000

Theoretical solar potential (GWh/a)
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Landuse data
Source: ESA Globcover
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Legend °

|:] Cultivated Terrestrial Areas and Managed Lands

- Natural and Semi-natural Terrestrial Vegetation - Woody / Trees
- Natural and Semi-natural Terrestrial Vegetation - Shrubs
- Natural and Semi-natural Terrestrial Vegetation - Herbaceous
- Natural and Semi-natural Terrestrial Vegetation

l:l Natural and Seminatural Aquatic Vegetation

- Artificial Surfaces and Associated Areas

- Inland Waterbodies

- Permanent Snow and Ice
| I NA DNAatAa
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Legend
. ] 859.651300

[ 859.651301 - 1120.777400

B 1120.777401 - 5010.157500
I 5010.157501 - 5203.633800
Il 5203633801 - 5309.167500

Available Area (km”"2)
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1

Legend hs
B 1074671518910
| 1074671.518911 - 1285995704600 .

| 1285995.704601 - 4999544.869040
| 4999544.869041 - 6829938.711620
[ 6829938.711621 - 8670105.387960

Geographical solar potential (GWh/a)
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scenarios

Scenario 1:

theory solar potential is inputted and transportation can be conducted in each
two countries.

Scenario 2:

geographical solar potential 1s inputted and transportation can be
conducted in each two countries.

Scenario 3:

theory solar potential is inputted and transportation can be conducted in
neighbor countries.

Scenario 4:

geographical solar potential is inputted and transportation can be conducted
n neighbor countries.
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Scenarios (con.)

Scenario 5:

geographical solar potential 1s inputted and transportation can be conducted
in neighbor countries. There are past installed PV,

Scenario 6

random geographical solar potential is inputted and transportation can be
conducted in neighbor countries.
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Legend
I o.000000

| 0.000001 - 316.499200
I 316.499201 - 753.389500

. PV Capacity of Scenario 1 and 2 (unit: GW)
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Legend
I o.000000

| 0.000001- 224909400
| 224909401 - 316.499200
[ 316.499201 - 491866900

P\Zfo Capacity of Scenario 3,4 and 6 (unit: GW)
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Legend
B oote800

| 0.016801-0.021000
| 0.021001 - 224.909400
| 224.900401 - 316.499200
[ 316.499201-491.822900

PV Capacity of Scenario 5 result (Unit: GW)
21

Pd



@ GEOBENE

6000000

5000000

= 4000000
% —e—no path theory
% —B— path theory
2 ath geographical
= 3000000 path geograp
= —>—path past
<:J —¥— path random
£ —e—no path hical
S no path geographica
© 2000000
1000000

Austria France Germany Italy Switzerland




Global Earth Observa tion
@ GEOBENE Benefit Estimation: Now, Next and Emerging

Thank you for your
attention!
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