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Calculation on land resources sustainable development capacity and analysis on

potential transferring relationship based on ecological footprint method
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Abstract: Land resources, as part of important natural resources, are the basis of existence and development of human
society, which is also a key to the sustainable development of society. Increasing human population associated with
decreasing land resources is the basic situation of China, which will consequently lead a fast conversion from farmland to
construction land due to the speeding up industrialization and urbanization process in China. In this case, a full
understanding of the reasonableness of regional land use structure can promote effective allocation of resources and
development of regional economy, which may result in a positive impact on the regional population bearing capacity and
sustainability, in addition, a profound impact on the coordination relationship between human being-arable land resources,
human being-environment with the economic development can be anticipated. How to reasonably allocate the limited land
resources according to the sustainable development of regional socio-economic conditions, ensure the land supply to meet the
requirements of human production and live sustainable develop, ease the contradiction between people and land, is an
important task in front of us.

Sustainable development has been considered the most suitable strategy of human development, which requires that the
regional population bearing capacity must be within the range of earth’s ecological carrying capacity ( most appropriate

standard). Therefore, assessing sustainable development is a hotspot and foreland of sustainable development research.
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Eco-footprint analysis method based on quantitatively measuring natural resources utilization is such a new approach to
evaluate sustainable development. This method mainly includes two aspects: first, the development sustainability primarily
depends on the status of ecological resources usage and consumption and the life-supporting capacity of ecosystem resources;
second, all human beings have the equal right of using ecosystem resources, thus the quantitative assessment and
comparison of different regional development sustainability and the specification of corresponding responsibility can fulfill the
realization of eco-ethics fair.

This paper calculated the sustainable capacity and load factor in Lulong country to show the scale of crop land and
building area that the regional society and economy sustainable development can hold. It also explored the potential
transferring relationship between crop land and building area based on the standards of available transformational quantity.
The results showed that: (1) the ecological footprint, capacity and ecological deficit per capita in Lulong county are
1.7667 hm*, 0. 5381 hm’ and 1. 2285 hm’ respectively, which are associated with an average annual growth rate of
3.40% , 1.73% and 4.29% ; (2) from 1997 to 2008, ecological footprints of crop land and building area are growing,
where the annual ecological footprints of farmland and building area are 0. 4621 hm’ and 0. 0134 hm’ per capita, and the
former accounts 26. 16% of the total ecological footprint; in comparison with ecological footprint of farmland, a lower
requirement by the ecological footprint of build area is found. The capacity of farmland and building area are 0.3831 hm’
and 0. 1447 hm’per capita, accounting 71.20% and 26.89% of the total capacity, respectively, and the later is associated
with an annual increasing rate of 0.63% ; (3) the gradual declining capacity of crop land sustainable development is lower
than the current practical area, and a negative load factor of crop land is identified, which indicates that the requirement of
sustainable development cannot be met ; The capacity of building area is with certain variability and the average value of load
factor is greater than 2.20; (4) from 1997 to 2003, the requirement of crop land was still lower than the sustainable
development need, but the available transformational quantity had dropped sharply to 1889. 46 hm’; from 2004 to 2005,
although this quantity had exceeded the sustainable development requirement, it still can be met through restoring aborted
building areas; from 2006 to 2008, the requirement cannot be met even if all aborted building areas have been restored to

arable land.

Key Words: crop land ;building area ;sustainable development capacity ; potential transferring relationship
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Table 1 The ecological footprints of the biotic resources in Lolong County

TH R

Item of biotic resources

ERRPH R X 7/h

Global average

Outbal of biotic

NE Rk

Ecological footprint per

AP TR A
Types of ecologically

output / ( kg/hm?) resources /'t cap. /(hm?/ A\) productive area

7= i Products

/N# Wheat 2744 4629 0.004012 B
FE K Maize 2744 128963.5 0.111787 b
4 Paddy 2744 3981 0.003451 b
A Millet 2744 2077 0.001800 b
=% Broomcorn 2744 733 0.000635 pois:i
HAth Others 2744 80 0. 000069 b
2K Yam 12607 66919. 5 0.012625 b
T2 Legume 1856 3857 0.004943 B
ik} Oil plants 1856 16899 0.021657 B
HE4E Cotton 1000 1343 0.003194 B
Bi3 Vegetable 18000 296175 0.039137 b
JK 5 Fruit

SR Apple 18000 19989 0.002641 Fhb
%L Pear 18000 2878 0.000380 P
#k Peach 18000 12206 0.001613 Fhb
%] Grape 18000 111821 0.014776 Fhtb
W Chinese date 18000 259 0. 000034 PR
i Persimmon 18000 648 0. 000086 i
75 Apricot 18000 429 0. 000057 P
21 Crataegus 18000 690 0. 000091 P
HiAth Others 18000 4166 0. 000550 Fhb
P2 Meat

42 P4 beef and mutton 33 9501 0.684820 B
¥ A Pig 457 31840 0.165715 A
& A Beef and mutton 457 7326 0.038130 HiHb
52% Milk 502 23659 0.112099 A
112£3 Wool of goat 15 10 0.001586 A
#52£3 Wool of jumbuck 15 509 0.080711 HiHb
2% Honey 50 40 0.001903 Ol
B Egg 400 37483 0.222885 Ol
JK 7= Aquatic product 29 1680 0.137790 JK 38k
A At Timber 1.99* 5436 ** 0.003970 Fhb

* BAAL m/km?, % BAR m®
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THER(ER2) o WO, G TR A BB — N E YL B, U S 25 L PR L = , X
N FISNR RS E R SRRE VTR SN R RN . AFRBA TSRS RS, FEL
B 5 e B g — R BB B, R G BARK BN, I B O 7E— s AR BT LIAHE IR,
K 55 % TS R R R BRI AR B

®2 FREESRTTEBPHREDSKP
Table 2 The ecological footprint’s ledger of energy consumption in Lulong County

3 SE¥ = 2
AW (1) AT gmame)  wwmme)  BES s AT
JE5 Raw coal 55 20.93 273158 237246.06  0.564205  {LFifEIHL(S)
f5 Coking coal 55 28.47 101547 64851.04  0.154250  ALAiBENUTHL
Y4l Gasoline 93 43.12 1847 460.48  0.001005  fLFREIEFI
543 Diesel oil 93 2.7 2543 640.30  0.001523  fLAAEIETE
WAL A Liquefied Petroleum gas 71 50.20 42 11.78 0. 000028 A EVR F
H J) Electricity 1000 11.84 36121 3050.75  0.007256  FERJIHL(9)

(1) Types of energy sources;(2) Global average energy footprint/ ( GJ/hm? ) ;(3) Conversion coefficient/ ( GJ/t) ;(4) Consump tion amount/t; (5)
Total ecological footprint/hm? ; (6) Per capita footprint /hm? ; (7) Type of ecologically productivity area;(8) Fossil fuel land;(9) Building area

M 2008 4 Sl B A A S RIS TEE LA (£ 3) , SR E WA A RBTFR N 2. 0910hm’, 1fj 4 47
Szl b AT AR BEA A B4 2525 [ ALK 0. 6370hm” , A= 257774 1. 4540hm’ , A B FHITE , EAALXF X
BASET RGP WEEY THASRB NN BE. ©FETFERE, B B8R T 45 A SER M ™ IR
M, ARSI Y A TR A R HE OO A R B RIS . WA BRI RE, TR O R GBRAKR, R
RETE T THAE B AR A A EOR AN S AR B WA . B, X400 5 b E R BAES AT R G T —FOR A Regk
RIBHIRE o

#3 ARE2008 FAESEBHTHELERICE
Table 3 The ecological footprint’ s summary of Lolung County in 2008

A2 R IR A RS
+ b A Requirement of ecological footprint | - iy fs 7y Supplies of ecological footprint
Land types # Land types #
i IR 1 T0) s "’ RO 5300 )
#kHh Crop land 0.2033 2.8 0.5693 | #Hb Crop land 0.0973 1.84 0.4929
M Hb, Forest area 0.0242 1.1 0.0266 | FK#h Forest area 0.0713 0.91 0.0714
B Grass land 1.3078 0.5 0.6539 | Hiih Grass land 0. 0465 0.19 0.0044
K3k Water area 0.1378 0.2 0.0276 | 7KIK Water area 0.0118 1 0.0024
%44 Fih Building area 0.0073 2.8 0.0203 | #:5FiHb Building area 0.0329 1.66 0.1528
A1 fEYR FHb Fossil fuel 0.7212 1.1 0.7933 | CO, Wit Absorp tion of CO, 0.0973 0 0. 0000
JEIE4; Total supp ly area 0.7239
H Y Z MY Conservation of biodiversity (12% ) 0.0869
JEHE 75 L 308 Total ecological footprint 2.0910 | BEAZAKEL 7 Total ecological capacity 0.6370

(1) Total area /hm?;(2) Equivalence factor; (3) Balanced area /hm?;(4) Yield factor

B BRI, RS 19972007 SEAE R (R 4) o TR B A A Rl A A
Jin, B 1997 4Ef) 1. 4502hm’/ A\ L F+3] 2008 £Ef 2. 0910hm*/ A, 12a A3 0. 6408hm’/ A, 333k 3. 40% ;
FIYAFIRE SR 0. 5381hm” B 1.73% s NBAEZS AT 1.2285hm’ K %Ny 4.29% . ATUFH,
S IR SRR 2. 91 £, WIBHIW - I B 12a [l — A T AR REE M A RRS S, A5 Rl K
BB T ARES IR, ESET RENE K RESIEHIER IR
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Table 4 The ecological footprint of crop land and building area in Lulong from 1997 to 2008

1 + b Land/ (hm?/ X)) #EHb, Crop land/ (hm?/ A) % A i Building area/ (hm?/ A)
Year hk ASER A4S s hAER kA s e AR A

JEE(L) J1(2) HF(3) JEE(1) J1(2) HF(3) JEE(1) J1(2) HF(3)
1997 1.4502 0.5115 -0.9387 0.3659 0. 3560 -0.0098 0.0085 0.1428 0.1343
1998 1.5085 0.4956 -1.0129 0.4265 0.3450 -0.0815 0.0103 0.1430 0.1327
1999 1.5784 0.4930 -1.0854 0.4147 0.3414 -0.0733 0.0103 0.1431 0.1328
2000 1.6125 0.4834 -1.1291 0.4236 0.3563 -0.0673 0.0115 0.1432 0.1317
2001 1.6762 0.5032 -1.1730 0.4563 0.3614 -0.0949 0.0125 0.1430 0.1305
2002 1.7378 0.5220 -1.2158 0.4565 0.3676 -0.0889 0.0123 0.1438 0.1315
2003 1.7955 0.5414 -1.2541 0.4588 0.3869 -0.0720 0.0136 0.1447 0.1311
2004 1.8541 0.5457 -1.3084 0.4678 0.3799 -0.0879 0.0142 0.1448 0.1305
2005 1.9370 0.5576 -1.3794 0.4802 0. 3861 -0.0940 0.0146 0.1444 0.1298
2006 1.9934 0.5701 -1.4233 0.5094 0.4106 -0.0988 0.0152 0.1452 0.1300
2007 1.9657 0.5973 -1.3684 0.5164 0.4136 -0.1028 0.0174 0.1456 0.1282
2008 2.0910 0.6370 -1.4540 0.5693 0.4929 -0.0764 0.0203 0.1528 0.1325
-1y 1.7667 0.5381 -1.2285 0.4621 0.3831 -0.0790 0.0134 0.1447 0.1313

(1) Ecological footprint; (2 ) Ecological capacity;(3) Ecological deficit

HE SIS AR S T X A R R BERR 1 0 , A2 25 B AL £ b A TROR , T A 25 AR 8 U
SR T L3t BRI BERDIREE . A 1a [ 1b ATLUE Y, 5 e B b 5 BRI b 2 7 1997—2008 4E#R AL T3
s, Horp, B R B L 4R T30 0. 4621hm’/ A, 5 B R IBH 26. 16% , AR, /5 I8 H 5t K R , B b
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Fig.1 The trend comparison between Ecological Footprint and capacity of crop land and building area

http ://www. ecologica. cn



14 3 EXNE FETESEDHLMREN R RE R SEHERRKR 3779

SEIEC AN 98 L, (EAF AR AR R e B N A TS T B i T 2 st e 2 — 5 s B b R 3 o S R I L
BRI, K 0.76% , AT NI E LR 0.0134hm’/ A, BT K B HHH 0 9] 8 TR

1997—2008 ¢, g EF-$ N8 st R B At AR 25 R B R 2 B ETHE S (& 1e 18 1d) , Horp 8
HuARE S K 0.3831hm™/ A, 5 BARE ST 71.20% , 45 BEK, PR B K 3. 15% , & U5 b B8k R,
IR R A - (1) /5 B PR IR I FF R B st 4 i, 2008 4E 8 b T RS 2002 434 /il 600hm” ;
(2) RSB TR E R A A B R B R L 2R SRR BRI K, B T ILAFE
oK g BRHSUK S B3 i A ARl = AL TAE R EEAR, A& B A BEK P RORHR &, VR4 B0 ™ R 4 5 o L3 BE v
FRBRFBE B, Bl R T 2B EH . BRBHHRE T 0. 1447hm’/ A, (5 BARE 1 () 26.89% , F
PRI 0.63%

FREANAERIRTF R 1.2285hm’/ N, AEBRE 2 R - —— SRS
TR GRS BRI 0 R SRR W% 2% 2; 04 -=- PR
B RN LTI, AV MR AR, HRT T 8 o[ e w e wem e omm oo
B T RS RGN ASRBE R S § 5 il
JEI 5 A SRR ) 2 I B AR, BB A 3 R 7 ?ij Tofe
WAE. PR mA AN Ak SR BT Al T e
WRIy (B 2) B AES ATy 0.0790hm’/ A, B £ " 5 2 223 2232358 8¢5¢8
PHORT RO MBI THARD FEAREIRME " T T T v
i, BAR 1997—2008 4F BEHL AL 4 i 1 [ + b6 36 T4
7 BTN 5L Bl e AT R S 0 2%, B ook M2 ARE 1992008 FESFFEMES

Fig.2 The change tendency of ecological deficit in Lulong county

WAL P R R, B B R AN AT R A Y Ak TR AR
A, BE A S AR TR FE— 250 oK s s A b ) LR A K
IS RA, T 0. 1313hm?/ A\, EBA 2 1% P bR 48 KRBT T B iR b TR R, /5 i EL i P b A7 4
BB EY RIS
3.2 AREARAEITE

FREITERET CHE AR, X A 7= SEE LR K . 2008 42345 5] 609000 J7 7T, & 1997 47 2. 5
£, P38 F 1K 8. 84% , JtH & 2004—2008 4 [H], /5 H b X A= 7= SE 3 K 248665 J7 o, AF K
14. 73% ;55— 7=k 34 hn{E 2008 4F 35 F| 146000 J5 JG, F- ¥ BAEWE K 5. 42% ; — = 7=\ 34 finfE i 1997 £ 19
148979 J7 yCHE K F| 2008 4E ) 463000 J5 7T, AEHIHE K 11. 06% ,2003—2008 4F3 K- I B £k, 1% 15.83% , B
= 2 0 B Bt R RS54 TR 3 DA R dt & RIS R R, S K B —E s .

P BB AT RS R R A BAL T LIS, B X (RIEAL S 5T (0 T R & JR i 7 (4 b I FRAE AN
ok, B S ATLAE 2003 4, Aok B AP AR R R R A BB WD T IR Pk R, B BUH R
PG , N R AT RS R R ESK, HOR Rk, XML A BEBEI W Eas, Sk bE, Al 1997—
2008 4FEHEHLEK /D 934. 49hm® , A Xg#kH ALY 0. 1005hm?/ A FREF] 0. 0972hm*/ A, Bl 2 2 5% 1Pk
K&, PR EAE R ARG AR WA KT & R X AR P 357l , 3 1 FE RS K I BE 38 im , A OG R H 28
Bk FEAR R KRB B S e B Al S A B AIAE S 20 R R Z TE] I & RS, LUK Ana] o 38 #k b £
PRE TR R ZIBIRRR , kb BT I8 i 78 536 BRI FH AR R R BT Hr S Kk R IR BB A A DR IR B KRR

BB, AR R R RS A R RE R —E s (8 3) ,1997—2004 F—EH AL T TR
RES P28k 6002hm” , B4R T FEIREE L 5. 52% ;2004 54 BAF LTS T2 8 5155hm” 48 |
F+0.87% , FEJFHE T LT EM 2L, R LA AEW R EBKEE, 5 REEF R R
6] 7284k B R BOR I HES) S B AR SUR K F SR R B YA ; ffi R AL 1997—2005 4Ei%8E EF, Z 5 H —&
BT RE, AR K, BB AR T 2. 20, iR U8 SE Pr g 3 A T AR 1S AT 54 & R @ I b A B R A% LU

from 1997 to 2008
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77, BB XA G B BB

x5 19972008 £ R EMHBSRIGAMATHERE
Table 5 The sustainable development capacity of crop land and building area in Lulong county from 1997 to 2008

4y B AR Live i BB PRLFTRpsk  ABRHITRSE B s diibiil
Year R Hi(1) #8J1(2) A (3) M= (4)  RBFR(GS) REEEG) AE(7) AR5 (8)

1997 0.4053 212307.94 2.27817 11.6830 37765.46 7365.82 0.9056 1.7312
1998 0.4112 205772.33 2.3806 12.3925 35547.12 6828.51 0.8529 1.8713
1999 0.4175 204848.29 2.4357 13.4562 35111.48 6355.39 0.8410 2.0129
2000 0.3946 201611. 84 2.2261 13.5787 35739.70 5859.15 0.8753 2.1930
2001 0.3949 210265.79 2.3702 13.9862 35030. 35 5936.61 0.8577 2.1651
2002 0.3971 218397.40 2.3599 14.9076 36748.32 5817.45 0.9064 2.2257
2003 0.4092 225981.17 1.6157 18.6411 57231.31 4960. 44 1.4347 2.6196
2004 0.4657 227711.78 1.9642 21.6414 53991. 61 4900. 42 1.3421 2.6526
2005 0.4945 233410.79 2.5217 23.0199 45774.33 5014.42 1.1351 2.5930
2006 0.5387 238935.21 2.5966 26.3079 49573.67 4892.89 1.2194 2.6766
2007 0.6306 250573.58 2.8945 30.6114 54589. 88 5161.83 1.3391 2.5463
2008 0.6912 268408. 83 3.3687 33.4268 55074.27 5550.29 1.2707 2.4956

(1) Unit output of Ecological footprint/ ( J7 56/hm? ) ;(2) Ecological capacity/hm? ;(3) Unit output of Crop land/( J7 56/hm?) ;(4) Unit output of
Building area/ ( J7 7G/hm?) ; (5) Sustainable development capacity of Crop land/hm?; (6) Sustainable development capacity of Building area/hm? ; (7)
Load factor of Crop land;(8) Load factor of Building area

3.3 ZERpAIFFSER R LR B IR

2004 4R, S EBHEA RIS (RG), TR 5
BB TRE AR TR R Rk, Bk gE RmeERER . Ee
b B HE RS TR T ., 31 2008 48 S BB B2 6 f 17%%
ERILE] 14104 300’ PEA Y, BBRAL AT F2 5[ -4
PR S R R R A T EAR §5 L[ -k
.2008 41531 8300, 36k’ 5B FHN LA 55 2| ] &:
G A AR AL 501 A I} |

SO B IPIA IORE R B LH  ¥E szgszgzzzgsg HE
FALERIEACTT KBS I 3 A BB 3 ey vear :

D1997—2003 4E 4k F 55 — B Bt , 0 B A8 1 R 55
M AT RS R R EOR , BB MEBIWAEAREIE @3 19972008 i SRE AR TRERREETLES
i, B SR X b A T e R A BUSERR 2 . BB Fig. 3 Sustainable development capacity of crop land and
B 2003 4F, BE bR S AT R SR R R A B E Bl 5 building area froml997 to 2008
1889. 46hm” , piy st FT UL , BV 452 T 3t Ay o o X 0
)7 K 3 BURELAS , (ELX RS TE 1 BUI AN 25 20

22004—2005 4E40F 25 BB, R AR AT RE SR R R R B C B AUE, (B8 1 g 5 b 3 3 W B it
FIRREE R TR SR A 1 AR 3R A S #k T ATRAMF LR SR A 2 6

@5 =K Bt 2006—2008 4, B K T A 8 15 FH b 8 401 4 R 30 R #k b th S BB I LR 3K

PA A58 TR S Ak A 15 b [R] B DX SR 5 T P 8 R BB ARIR S, SEBR -, DA b B 3R T b it
B R KRE , B EH 5 2R HE R A R BB, T 82 50 4™ 3K o5 B b R A 1) FH . 7y BBt 5
ARER B LIRLEM T, B RTHEE B —% LA A SRR R B I e, R 8 R B — T R A iR
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AL Dt 3t 28 D T RE (BB 25 0 T B SR R B 3 i 5 R A T R D Z T R AR B, MEERH R B
PF A R AR TRy SR A A R TR S5 ), 5 e BB M B TR R JE Bk B T & R IRIT A A A
BREAMER,

F6 HitMZigABESEITE
Table 6 The Table of excess statistics of crop land and building area

\ A it g
\ R I PrHLTT e
N SEA . The amount of Crop The amount of
it [E] Time Area of Corp Area of Building . .

Year ) ) land available for Building area

land/hm area/hm’ X 2 K 2

transferring/hm’ expansion/hm
#5— Bt The first phase 1997 41701.31 12751.82 3935.86 5386.00
1998 41676.17 12777.96 6129.05 5949. 45
1999 41749.39 12792.56 6637.92 6437.17
2000 40830.77 12848.93 5091. 08 6989.77
2001 40840. 17 12853.49 5809. 82 6916. 89
2002 40544.97 12947.92 3796. 65 7130.47
2003 39890. 05 12994. 14 1889.46 8033.70
%5 — Bt The second phase 2004 40230. 10 12998. 90 -2361.84 8098. 48
2005 40325.57 13002. 46 -5448.75 7988.04
25 =Bt The third phase 2006 40652.79 13096. 10 -8920. 89 8203.21
2007 40766. 82 13143.81 -13823.06 7981.98
2008 43340. 17 13851.15 -14104.39 8300. 86

4 Z£i5itie

(1) 851 TETAS B M #5835 AT H 8 & RBITE X R, IR H A @i bl 5L kK R A
& I A T b RIS PRI AR 5 AT RESE & i P Hh 2 B 2 1) 7 22 (B 0 W) k4% FHA0E: , SR AR A 1t 7 28 150 FH b 3
BPEITRERR, A ARF IR M5 2 IR R, 40 T #kth A i P b B VR 4540 & B D B AR .

(2) g A A2 R B ARSI, 1997—2008 4E R3S K T 0. 6408hm’/ A, 4K 33K 3.40% ; F3 A ¥
ARER SR 0.5381hm”  FAEHEK 4.29% s A\BERARF R 1.2285hm” K KN 4.29% , 475 R IBRAEDRE
JIH9 2.91 i, A Ip B 12a B —EA T AR RS E RRS T . #5823 A 2 1997—2008 E&R 4k F
B, Horh, Bt LB 4R340 0. 4621hm?/ A, o BRI ) 26. 16% ; B3 F 2 75 0. 0134hm’/ A,
HE kBRI B T #htiRE 0 0.3831hm®/ A, b BB I 71.20% , (L4 BEK ; B A bR
57 0. 1447hm*/ N, /5 A& ER 11 26.89% , F-¥EERK 0.63%

(3) B ] Hps k R A BB/ T A Lhr#H b E AR, It A AR, AR R RS R R
K, HIEsk, XA A iz s, ST Res®BA — &Mkt EEREE LT, i
RPEFFHRT 2.20, ERFRHIIR] LR RE M PRI K , A 325K R 22 3 P b R SR X &

(4)2004 4EJ5 , 506 bk LAY B I 4R 1 PR (B 7208 T 55,2008 4E 14104. 39hm? ; 5% F st Al
AR — BT EFPIRE 2008 455355 8300. 36hm* , b AR BB LWL T 3 1B B :1997—2003
4F.2004—2005 4F,2006—2008 4, 55— B B, #F 77 SRR G 88 AT 4k R R SR, W] 4 A & 08 2
1889. 46hm” ; 55 — [ B, Bkt A4E 5 AT LA P B R B A, i P st A AL R 6 R M AT RS R R ER B =
B Bt , BVEHE BT SR 1 P e A 4 A R 3 D b th S B R LR oK o

(5) J5 & BEURIF & A P X B b A 2 3 P s AR A 52 ) E T 24 a2 B SR R R, £ 4R FF R R RS
[, B — R E R, HTRIER, A SCRIRAEZ R, BRALY KESNEREGIERBER, &
SCHRE T @R M A R A BT RE B R, KRB R e L 45 A% Al 5 Tl /9 & & LA K AH
RBUR AT S5 F b 5K s e, i B R — E iR
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