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11
12
1.3
14
1.5
1.6
17

2.1
2.2
2.3
2.4
2.5

LW N = D PO

64.9
8.8

116

118.4

149
400

2

229.5
248.4
3024
526.4
840

o

22

o
A

|
|

46616

Emergy

Emergy

1996
1996
1996
1996
1996
2000
1992

2000
2000
2000
1999
2001



2.6

31
3.2
3.3
34
3.5

41
4.2
4.3
44

wW

14975 . .20

382
536
896
1144

12 11650
4

RO P OO

5%1 . .1
2244 . 3
43y [P
4746 . . 6

1,100 . .3
1515 . .3
39% . .4

2000

1998
2000
1995
1995
1997

2001
1990
1997
1997

Emergy

(Half-Timber)

2000
2000
2000
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3.2

Emergy/Money Ratio
* Emergy/Money Ratio
Emergy/Money Ratio
Solar Emergy
Ratio solar emergy
(emjoules)

Emergy/Money Ratio

(
)

emergy

GNP

Emergy of that year + total fuel consumption of that year
GNP of that year

39

(GNP)
emergy

emergy/money ratio
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3.1 EMERGY Flow

.chemical
Jgeological

earth cycle

Earth Loss

. .2538 (1995)5
Input Solar Solar
Resource  Transformity ~ Emergy
Energy  (sejf ) (sej)
1.00E+17 ~ 1.00E+00  1.00E+20
Renewable Sources

Jyr 6.51E+00  1.00E+00 0.01
Jyr 5.15E+01 1.54E+04 795.81
IV 537E+00  8.89E+03 41.70
Kyr 264E+02  6.63E+02 174.96
Jyr 285607 2.59E+04 0.00
Jyr 2.85E-07  2.36E+04 0.00
Jyr 514E+00  2.90E+04 149.06
Jyr 242E-01 1.59E+05 3849
Jyr 422E03  349E+04 0.15
Imports and Outside Sources
Jyr 1.05E+01 ~ 5.30E+04 555.84
Jyr 507E+00  6.60E+04 334.92
g 4.36E-05  4.15E+09 180.76

1.73E-05 5.06E+10 873.61
Nonrenewable Sources from Within Thailand

IVr 5.46E-01 5.40E+04 2951
Jyr 2936400 5.40E+04 158.10
Jyr 441E-10  4.80E+04 0.00
INVr 3.73E-10  4.80E+04 0.00
Jyr 257E+00  1.59E+05 408.37
g 456E-04  159E+05 0.07
g 5.02E-04  6.70E+06 337
Jyr 586E+00  3.98E+04 23311
Jyr 588E+00  3.98E+04 234.06
g 8.53E-05  1.00E+Q9 85.33
g 194E-05  1.00E+09 19.39

g 160E-04  1T7LE+09 214.23

J
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3.2 EMERGY of Exports and Other Flows

Gross national product

3.3 EMERGY Storages

Topsoil
Groundwater
Wood hiomass

Economic assets

Jyr
Jyr
W
Jyr
Jyr
Jyr
peoplefyr

Input

Solar

Resource Transformity

Energy
1.00E+00

6.20E+12
3.64E+16
2.92E+12
4,08E+12
3.59E+03
9.85E+09
4.83E+10
2.97E+16
3TLE+15
LI3E+12

412E+12

Input
Resource
Energy
1.00E+00
7.00E+19
150E+19
1.03E+19
2.20E+18
1.30E+10
1.25E+09
4.19E+12
4.19E+12

(sejf )
1.00E+00
Exports
9.70E+08
2.10E+04
1.28E+07
9.70E+08
8.40E+04
5.06E+10
5.06E+10
5.30E+04
4.80E+04
5.06E+10
Baht Flows
5.06E+10

Solar
Emergy
(5¢])
1.00E+00

6.01 E+21
7.65E+20
3.T4E+19
3.96E+21
301 E+08
4.98E+20
244E421
1.58E+21
1.78E+20
5.70E+22

2.09E+23
2.15E+23

2538 (1995)6

Value
(bahtlyr)

4.86E+10
6.13E+10
5.03E+10
1.83E+10
2.88E+10
9.85E+09
4.83E+10
5.76E+09
2.58E+08
L13E+12

. 2538 (1995)8

Solar
Transformity
(sejl )
1.00E+00
3.98E+04
6.30E+04
4.10E+04
5.30E+04
4.80E+04
4.80E+04
5.06E+10
5.06E+10

Solar
Emergy
()
1.00E+Q0
2.78E+24
9.44E+23
421 E+23
117E+23
6.23E+14
5.99E+13
2.12E+23
2.12E+23
191 E+24

4
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34 Summary Flows . .2538 (1995)
Solar Bant
Emergy
(sejlyr)  (Bahtlyr)
R Renewable Sources used 4.T70E+01
N Nonrenewable sources flow within Thailand 9.445E+23
NO Dispersed rural source 9.445E+23
NL Concentrated use 4.534E+02
N2 Exported without use 2.132E+11
F Imported Fuel and Minerals 1.072E+03 1.060E+11
6 Imported Goods 1.808E+02  5.11E+10
1 Baht paid for Imports 113E+12
P2l Emergy value of goods and services imports 2.634E+23
13 Baht paid for Imports minus goods 1.569E+12
P213 Imports setvices 2.394E+23
E Baht paid for Exports 1400E+12
PLE Emergy value of goods and services exports 1.236E+23 2.20E+12 Sej/$
B Exported products tranformed within Thailand 2.653E+11 8.83E+10 Seyffi
E3 Baht paid for Exports minus goods 1187E+12
P1E3 Exports services 1.048E+23
X Gross National Product 4.124E+12 3801 E+12 Sej/$
P2 World Emergy/ Baht ratio, used for imports 1.526E+11 Sej/B 4.014E-02 |
Pl Thailand Emergy/Baht ratio, used for Thailand and exports 2.870E+11 Sejl
P1 Total Emergy used, NO+N1+R+F+G+P213  1.184E+24

GNP 4.124E+12



2521
2522
2523
2524
2525
2526
2521
2528
2529
2530
2531
2532
2533
2534
2535
2536
2537
2538
2539
2540
2541
2542
2543
2544
2545

3.5 Solar emjoules/B

Year  Fuel Use
Jyr
1978 5.77E+17
1979 5.94E+17
1980  6.16E+17
1981 5.85E+17
1982 5.36E+17
1983 6.00E+17
1984 6.30E+17
1985  6.04E+17
1986 6.39E+17
1987 6.94E+17
1988 T.94E+17
1989 9.45E+17
1990  1.12E+18
1991 1.19E+18
1992 131E+18
1993 147E+18
1994 163E+18
1995 1.85E+18
199%  199E+18
1997 1.99e+18
1998 1.80E+18
1999 1.80E+18
2000  2.62E+18
2001 2.76E+18
2002 2.76E+18
1. 2536(1995)
2. Emergy
BUfl C

Renewable and soil use

Other Continuing input

Morey Ratio

A(Sejiyn)

3.12E+22
321 E+22
3.33E+22
3.16E+22
2.89E+22
3.24E+22
3.40E+22
3.26E+22
3.45E+22
3.75E+22
4.29E+22
5.10E+22
6.05E+22
6.44E+22
7.06E+22
T.93E+22
8.81E+22
9.98E+22
1.08E+23
1.08E+23
9.74E+22
9.72E+22
142E+23
149E+23
149E+23

NEmergy
A+B+C
Column € X Transformitylfl

1995(2538)

Solar Emergy use
Sejlyr

1.18E+24
1.18E+24
1.18E+24
1.18E+24
1.18E+24
1.18E+24
1.18E+24
1.18E+24
1.18E+24
1.18E+24
1.18E+24
118E+24
1.18E+24
1.18E+24
1.18E+24
1.18E+24
1.18E+24
118E+24
1.18E+24
1.18E+24
118E+24
1.18E+24
1.18E+24
1.18E+24
1.18E+24

(4.77E401 +274.23E+20 sejfyir)=

GNP Solar Emergy/
Bahtlyr Sejl

1.00E+11

9.14E+11  1.29E+01
9.77E+11  1.21E+01
1.04E+12  1.14E+01
L11E+12  107E+01
1.28E+12  9.27E+00
154E+12  T.71E+00
1.83E+12  6.46E+00
2.16E+12  5.49E+00
24TE+12  4.79E+00
2TTE+12  4.2TE+00
317E+12  3.73E+00
3.63E+12  3.26E+00
412E+12  287EH00
419E+12  2.82E+00
462E+12  2.56E+00
4T4E+12  2.50E+00
4.63E+12  2.56E+00
483E+12  2.45E+00
5.04E+12  2.35E+00
5.04E+12  2.35E+00

Solar Emergy  A(
2538 (1995)
(5.4E+4 Sejl)
sejiyr
2.14E+22

Total-renewable soil loss, fuel uses

=Total Solar Emergy use(Sejld) / G\P

B
Sejlyr

2.T4E+22
2.T4E+22
2.T4E+22
2.T4E+22
2.T4E+22
2.T4E+22
2.T4E+22
2.T4E+22
2.T4E+22
2.T4E+22
2.T4E+22
2.T4E+22
2.T4E+22
2.T4E+22
2.T4E+22
2.T4E+22
2.T4E+22

2.T4E+22
2.T4E+22
2.T4E+22
2.T4E+22
2.T4E+22
2.T4E+22
2.14E+22

43

GNP)
C
Sejfyr

113E+24
112E+24
112E+24
112E+24
113E+24
112E+24
112E+24
112E+24
112E+24
112E+24
L11E+24
L11E+24
1.10E+24
1.09E+24
1.09E+24
1.08E+24
1.07E+24

1.05E+24
1.05E+24
1.06E+24
1.06E+24
1.01E+24
L01E+24
LO1E+24
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* Renewable- resource

* Non-renewable resource 1

* Products &goods -1
o Services& Labours

3
Diagram

4 Emergy
emergy
emergy
emmoney

5 (3-Arms Diagram)

"6

Eme’gy
Embaht/

emergy index
1. Emergy vyield ratio (EYR)
EYR

46

Diagram
Transformities Emergy

Emergy
31
Emergy | Emergy
renewable
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Emergy
!
7 Energy Yield Rati: EYR = YF
2. Emergy investment ratio (IR) emergy | emergy
competing process
Emergy Investment RaticEIR = H(NR)
3. Emergy Sustainability Index(ESI) emergy
Sustainability
Emergy Sustainability Index: €S = (YIB)/ [NHF)R]
4, Environmental Loading (ELR) emergy

resource

Environmental Loading :ELR

5. Environmental Loading (ELR)
!

Renewability R =

Nonrenewable Renewable

(PR

emergy

(RIY)x100
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