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A Study on the Estimation of Ecological Footprint in Gyeongsangbuk-do for Comparison of

Environmental Capacity of Each Local Government'*
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ABSTRACT

The rapid urbanization and increase in population due to industrialization have led to the extension of cities
and the reduction in naturality as a necessity. Now, it is the biggest threat to virtuous circle of ecosystem. With
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the expansion of common recognition that this ecological crisis would be accompanied by the crisis of mankind,

many countries all around the world are conducting researches to indicate the optimum consumption level of

individual as an index in addition to cross-national environmental indicators such as ESI, EPI and SDI, by

measuring environmental consumption of state, local government or individual, and comparing each region.

Based on this background, this research was carried out to estimate the environmental capacity of 23 local

government in Gyeongsangbuk-do. The result of EF estimation showed that EF value necessary for life per head

in Gyeongsangbuk-do was 0.9534, and it showed an ecological deficit of 25.3 percent when analyzing it in

consideration of the ecological capacity. Also, among the local governments in Gyeongsangbuk-do,

Youngduk-gun displayed the highest EF, and Ulleung-gun displayed the lowest EF. But when analyzing the

ecological deficit in consideration of the ecological capacity of each region, Gumi-city showed the greatest

ecological deficit, and Youngyang-gun showed the biggest ecological capacity.

The environmental capacity estimated in this study is to digitize the ecological capacity and ecological deficit

of each local government in Gyeongsangbuk-do. The estimated optimum environmental capacity of each local

government suggests the scale of environmental preservation and proper development and furthermore, could

be used as fundamental data for persuading members of each local government when selecting a location of

development facility or preservation area.

KEY WORDS: ENVIRONMENTAL INDICATORS, ECOLOGICAL DEFICIT, ECOLOGICAL CAPACITY,
ENVIRONMENTAL CONSUMPTION, SCALE OF DEVELOPMENT
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Table 1. EF Estimation Sectors(Choi, 2011)
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oL

Estimation Sectors

Composition items

Food ricg, barleys, potatoes, cereals,beans,vegetables,fruits,industrial crops, animal products,
dairy products
Built-up lan.d,. factgry site, school site, roa.d,. raiquad sij[e, talmbz?nkment, water s1.1pply site, physical
training site pleasure ground, religious site, historic site, graveyard, miscellaneous area
Forest wood

Energy

gasoline, kerosene, diesel, heavy oil, B-C oil, propane, butane, city gas, electricity
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Table 2. General State of Gyeongsangbuk-do
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Division Content Division Content
Area(km) 19,028 urban area(km) 3,444
Population(number) 2,726,815 non-urban area(km) 115,584
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Table 3. EF Estimation of the Food Sector

Crop cultivation area  Production Yield Total. Consumption  EF Valpe of
consumption per head each item
Ftimation a b c=b/a*1000 d e=d/p fe/c*yPreqf
Unit ha t kg/ha kg kg/cap gha/cap
rice 116,596 590,301 5,062.79 198,512,132 72.80 0.0695
barleys 1,125 2,871 2,552.00 3,544,859 1.30 0.0025
potatoes 5,080 22,877 4,503.35 7,362,400 2.70 0.0029
cereals 2,173 5,755 2,648.41 1,908,770 0.70 0.0013
beans 14,118 19,128 1,354.87 6,271,674 2.30 0.0082
vegetables 37,955 1,058,269 27,882.20 474,193,128 173.90 0.0301
fruits 55,021 775,188 14,088.95 151,338,232 55.50 0.0190
industrials crops 9,833 9,959 1,012.81 1,990,574 0.73 0.0035
beef 92,030 102,000 1,108.33 22,087,201 8.1 0.0353
pork 137,783 18,280 495.56 52,082,166 19.1 0.1863
chicken 39,542 28,058 709.57 26,177,424 9.6 0.0654
dairy products 5,213 298,151 57,185.50 143,975,832 52.80 0.0007

total 247,114.7514 2,782,499 989,097,604 362.73 0.4247
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Table 4. EF Estimation of the Built-up Sector
Occupied area Land consumption per head EF of each item
Estimation formula a b=a/p c=b*yf*eqf
unit m’ ha ha/cap gha/cap
land 293,404,298 29,340.4 0.0108 0.05199
factory site 84,511,095 8,451.1 0.0031 0.01497
school site 30,810,077 3,081.0 0.0011 0.00546
road 352,331,526 35,2332 0.0129 0.06244
gas station area 1,514,842 151.5 0.0001 0.00026
embankment 27,977,049 2,797.7 0.0010 0.00495
parking area 1,395,633 139.6 0.0001 0.00024
physical training site 20,251,979 2,025.2 0.0007 0.00358
pleasure ground 1,615,922 161.6 0.0001 0.00028
religious site 4,591,463 459.1 0.0002 0.00081
historic site 1,264,924 126.5 0.0000 0.00022
graveyard 60,263,301 6,026.3 0.0022 0.01068
miscellaneous area 53,711,867 5,371.2 0.0020 0.00951
total 933,643,976 93,364.4 0.16539
Table 5. EF Estimation of the Forest Sector
Forest Area  Production Yield Consumption Consumption per head EF of each item
Estimation formula a b c=b/a d e=d/p f=e/c*yf*eqf
Unit ha m m’/ha m’ m'/cap gha/cap
The whole country 6,368,843 37,072,474 5.8209 8,836,000.0
Gyeongsangbuk-do 1,342,798  7,816,308.9  5.8209 487,633.2 0.1788 0.022041
EF of each sector 0.022041
Table 6. EF Estimation of the Energy Sector
Fossil fuel Conversion Conversion into Conversion into Consumptio EF of
consumption into liter Kcal giga Joul n/per head each item
Estimation _ c=b*unit calorific =~ d=c*unit conversion e=d/populat f=e/100*1
a b=a*158.988 :
formula value factor ion 2/44%*eqf
Gasoline(Bbl) 4,508,269.20 716,760,704 5,949,113,845,993 24,902,990.6 9.1326 0.031383
Kerosene(Bbl) 3,819,357.96 607,232,084 5,282,919,128,328 22,114,299.5 8.1099 0.027869
Diesel(Bbl) 10,876,047.47 1,729,161,036  15,908,281,529,712 66,592,066.5 244212 0.083920
LPG 5,586,551.11 888,194,588 8,171,390,205,537 34,205,439.4 12.5441 0.043106
B-C oil(Bbl) 3,054,442.95 485,619,775 4,807,635,774,053 20,124,763.4 7.3803 0.025361
Propane(kg) 204,616 2,455,392,000 10,278.3 0.0038 0.000013
Butane(kg) 276,584 3,263,691,200 13,661.8 0.0050 0.000017
City gas(m') 1,231,857 12,934,498,500 54,143.8 0.0199 0.000068
Electricity(kwh) 41589052000 35,766,584,720,000 149,718,923.6 54.9062 0.188678
Total 116.5230 0.341164
| AREACIS] ol AR BF G 03411642 5 dage) 7] ol
g S9lch A4E dehhs F28 BFAS ARACIA 9% 2L gAoR 4 avnREe e 199
12/44% @,%6}‘— o]8 L El49} AlAo BHzlgko R AAl EFA$&E AMA5}o] Table 701] A Al sF4th 20104 715 4
3 grolth. = B 1208 Aba3gd} uhSho] ojAbElEs AR EA QN 1915 AT Bash BF 453 0.9534gha
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Table 7. Estimation of EF index of Gyeongsangbuk-do per L9 oF 1.98] Holo FAILHL 7RI 9o, o xH
head (2010year) 29| An|ATI} oW LT} =) fjEo g gokgch E3)
T ‘ . AAEEY 1907 EAUAE 6,978mE B ERT} 45
Sectors EF index per head (gha/cap) ratio 3 =o o|r}.
Food 0.4247 44.5 _
Built-up 0.165462 17.4 2) AMEEX|HO| EFX|S £H
Forest 0.022041 23 AEA GO EFA¢ 42 SAA, AEEA, AHEA 5
Energy 0.341164 sss 9 BEAW BSlE ARoh viwd §aks 23| 9]
ol 09554 m wlo] AwtAel 47) REe] EFA% 44 e Folol
AT 4 AUk olol Wl AARE A2 A 2H
£ Y gt} o] WWF(2008)2 %72 XA %+ EF ARSS EAFH, v, o, A2, A E A
24201 2.7ghai t} oj & Lo Z2xjo|t}. E3F Han(2012)9) - BEH FEH e FEE A SFRAHE, S5,
20064 7] A7) %= 1015 EFA4:7kol 3.8165ghak ot T 5o AT anlEf, YA REY AvEF 52 Al
A3 Yo 228 B2 9ot 47| %9 EFA 499 TR AR7E FEEH AA 2 ArE 7] Wil 7]
o] & Kol FEL YA RET SAHBN Arr Y ARE FE3 %@3}% TS o8kt A
7} o =0 EF|42 Ho|7| fiolt}. E3 Bae(2011) T 7+ A9 EFA$E F435o] Table 89 A|A] s}9it.
o] 2HEE AL hAFo & 3t 20084 7]Z EFA<4: 4.18 AREEYY EFX]—HF 7 EE AYS YL eR |
o BN E AAE] o MHWADL 242 Hol 2T} o] A% 24202ghas LpER AL EP o] o= gyl A+
2al zpo]i AR O] o] BT} A7 wet 2HEE, A she #0199 Ao st Z4FAE 2E5t7] 96
AE o] 2o 7k B]A0l zjo|ot Au|FE o] 7]olat 7)4\9_ Zagh B9 WA o] 244 o4 ¥ A ojof k=
2 ol At AAEEL ZHE ] oF 278 Yo, A7) ojmjoju] A H& +E= A ] HAsiA B A oA
Table 8. Estimation of EF index of each local government in Gyeongsangbuk-do
Counties Food Built-up Forest Energy EF index
Pohang 0.4218 0.0755 0.0165 0.0649 0.5787
gyeongju 0.4221 0.1638 0.1043 0.0341 0.7243
Gimcheon 0.4223 0.1848 0.0744 0.0172 0.6988
Andong 0.4244 0.1474 0.0375 0.0212 0.6305
Gumi 0.4200 0.0751 0.1661 0.0513 0.7125
Youngju 0.4239 0.1480 0.0240 0.0144 0.6102
Youngcheon 0.4246 0.2137 0.1120 0.0131 0.7635
Sangju 0.4229 0.2834 0.0185 0.0133 0.7380
Munkyoung 0.3792 0.2147 0.0097 0.0098 0.6133
Kyongsan 0.4251 0.0865 0.0048 0.0309 0.5473
gunwi 0.4203 0.5150 0.2143 0.0031 1.1528
Uiseong 0.4244 0.4257 0.1416 0.0074 0.9992
Cheongsong 0.4259 0.3906 0.0186 0.0034 0.8384
Youngyang 0.4257 0.3857 0.1192 0.0023 0.9329
Youngdeok 0.4256 0.2782 1.7111 0.0052 2.4202
Cheongdo 0.4244 0.2455 0.4615 0.0056 1.1371
Goryeong 0.4265 0.2928 0.1554 0.0045 0.8793
Sungju 0.4266 0.3325 0.0437 0.0058 0.8085
Chilgok 0.4223 0.1360 0.0929 0.0153 0.6665
Yecheon 0.4240 0.4504 0.0159 0.0059 0.8962
Bongwha 0.4266 0.4030 0.1547 0.0044 0.9887
Uljin 0.4263 0.2191 0.1005 0.0066 0.7526
Ulleung 0.3525 0.1221 0.0148 0.0014 0.4907
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Table 9. Ecological capacity of Gyeongsangbuk-do

Division field(ha) ﬁiell((iigf;) orchard(ha) pasture(tha) forest(ha) fart;:(lila) ECOlc()gﬁ(;jiaigp acity
Gyeongsangbuk-do 126,276 180,548 14,605 5,284 1,368,370 101
Yield Factor 2.64000 2.64000 2.64000 0.50000 1.33000  0.40000
equivalent factor 1.59630 1.59630 1.59630 1.69540 0.39330  2.15140
total 0.19516 0.27903 0.02257 0.00164 0.26250  0.00003 0.76093
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Table 10. Ecological Deficit(ED) Analysis of
Gyeongsangbuk-do

Items Index(gah)
Ecological footprint 0.9534
Bio-capacity(BC) 0.76093
Ecological deficit -0.19247
Additional land scale 1.25
Ecological deficit(%) 253
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Table 11. Ecological Deficit(ED) Analysis of each local government in Gyeongsangbuk-do

. Ecological Ecological Additional land Ecological
city EF ” . .
capacity Deficit scale deficit
Pohang 0.5787 0.2251 -0.35 -0.64 157.09
gyeongju 0.7243 0.5490 -0.18 -3.13 31.93
Gimcheon 0.6988 0.8801 0.18 4.85 -20.60
Andong 0.6305 0.9166 0.29 3.20 -31.21
Gumi 0.7125 0.1847 -0.53 -0.35 285.76
Youngju 0.6102 0.7663 0.16 4.91 -20.37
Youngcheon 0.7635 1.0086 0.25 4.12 -24.30
Sangju 0.7380 1.5076 0.77 1.96 -51.05
Munkyoung 0.6133 1.1823 0.57 2.08 -48.13
Kyongsan 0.5473 0.2123 -0.34 -0.63 157.80
gunwi 1.1528 2.4868 1.33 1.86 -53.64
Uiseong 0.9992 2.3361 1.34 1.75 -57.23
Cheongsong 0.8384 2.8879 2.05 1.41 -70.97
Youngyang 0.9329 3.7157 2.78 1.34 -74.89
Youngdeok 2.4202 1.5880 -0.83 -1.91 52.41
Cheongdo 1.1371 1.6498 0.51 3.22 -31.08
Goryeong 0.8793 1.2156 0.34 3.61 -27.67
Sungju 0.8085 1.6542 0.85 1.96 -51.12
Chilgok 0.6665 0.4006 -0.27 -1.51 66.38
Yecheon 0.8962 2.1403 1.24 1.72 -58.13
Bongwha 0.9887 3.2089 222 1.45 -69.19
Uljin 0.7526 1.4754 0.72 2.04 -48.99
Ulleung 0.4907 0.7679 0.28 2.77 -36.10
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