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Abstract; In the rapid urbanization processes, urban agglomerations as a senior spatial organization of urban development at
a mature stage. Urban agglomerations promote regional societies and economic integration, but can result in conflicts
between the natural environment and human activities, particularly because of landscape development intensity. In order to
quantify the collisions and reveal the pressure response mechanisms between the natural environment and human resource
utilization , this study first opted the Fujian delta urban agglomeration night light data ( DMSP/OLS) from 2000, 2005, and
2013 as the fundamental data for an analysis of the realm of human economic activities. And emergy analysis theory was used
to account for renewable emergy (solar, wind, geothermal, rainfall chemical emergy, etc.), and non—renewable emergy
which were based on statistics in the same year. Integrate renewable and non-renewable emergy to further describe the
human landscape development intensity ( LDI) at spatio—temporal scales. Accordance with the otherness of human activities
intensity with the natural ecological system, the LDI values were divided into 5 levels. The results showed; (1) Over the
time scale, the mean values for renewable emergy density in 2000, 2005, and 2013 were 9.42x10'® sej/hm’, 7.25x10"
sej/hm” and 7.88%10" sej/hm’, respectively, represented a decreasing trend before increasing again. On the spatial scale,
renewable resources demonstrated a increase from the gulf zone to the inland area of annularity in the Fujian delta urban
agglomeration, which was particularly evident in 2000; (2) As for the use of non—renewable resources, the investments of
local non-renewable emergy value were 4.64X10% sej, 4.63x10™ sej, and 4.66x10* sej, respectively in 2000, 2005, and
2013 which was change lightly, while the inflows from the outside emergy were 1.41x10* sej, 3.18x10* sej and 5.71x10*
sej in 2000, 2005 and 2013, showing a growing tendency, among which the demand for raw coal was the highest,
accounting for 90% ; (3) In the spatial distribution of LDI, from the inland area to the ring bay area, LDI levels increased
and disturbances with severe interference were mainly observed in Xiamen, Longhai, Jinjiang, and Shishi. In terms of the
temporal distribution, the scope of strength intensity and severe interference gradually increased. This research findings of
different disturbance levels will help the government provide of a decision—making foundation for urban construction and

planning. Meanwhile, provide a datum reference for the sustainable development of urban agglomerations.
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Fig.1 The location of Fujian delta urban agglomeration
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Fig.2 The night light image of Fujian delta urban agglomeration in 2000—2013
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Table 1 The formula of renewable resource emergy value and the explanation of related parameters
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Fig.3 The distribute of renewable emergy of Fujian delta urban agglomeration in 2013
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Table 2 The non-renewable emergy investment in Fujian delta urban agglomeration
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Table 3 Landscape development intensity ( LDI) interference levels division of Fujian delta urban agglomeration

LDI {f Landscape development intensity values
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Fig.5 The LDI distribution of Fujian delta urban agglomeration
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Table 4 The distribution levels and area of Fujian delta urban agglomeration

P/ N BB R T AL 568 L T4
AEAR Non-interference Mild interference Moderate interference Strength interference Severe interference
Year &t P i (L I i % B i &t Bk %ot Bt i
A /% T e/ % K HE/ % K /% 1S L/ %
2000 16594 51.70 11506 35.85 3820 11.90 174 0.54 0 0
2005 16491 51.38 4753 14.81 1718 5.35 6922 21.50 2210 6.89
2013 14065 43.82 1285 4.01 6423 20.01 7926 24.70 2395 7.46
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Attached table 1 The data sources of local non-renewable
A RE(EAN (H N . ;
A LA M U
Unit emergy values .
Item . . Time Data sources
/(sej/g,sej/])
ﬂjﬂﬁk 8.99x10° 2000 =
(Jruund water resources
2005 http : // www.stats. gov.cn/ ztje/ ztsj/ hjtjzl/2005/200612/120061205_56925. html
3.98x10" m*x0.2=7.95x10" g, HAE(H =7.15%10%" sej;
2013 http : // www.stats. gov.cn/ztje/zts}/ hjtjz/2013/201412/120141216_654084. html
3.38%10' m*x0.2=6.75x10"° g; MAE(H =4.57%10* sej;
i L06x10* 2000 4.3%4.3/4.29=4.31x10% t( 1 05 4F .10 FFBEHERL 15 ) = 8.62x10'° kg;
Coal mine ’ BHGE=4.31x10% J; BAE(E =4.56%10%* sej;
2005 http : //www.stats. gov.cn/tjsj/ndsj/2006/ indexch. htm
4.3x10% 1x0.2=8.60x10'" kg; B =4.30x10% J; HAE(H =4.56X10% sej;
2013 http : //www.stats. gov.cn/ztje/ztsj/ hjtjz/2013/201412/120141216_654029. html
4.22x10% tx0.2=8.44x 10" kg; I =4.22x10% J; BAE(H =4.47x10% sej;
PRI 8 60x10° 2000 0.74x0.74/0.708 =0.77(th 05 4¢ |10 EHHRIEFAF ) = 7.70x 10" g;
ITronstone : BRI =6.62x10% sej;
2005 http : //www.stats. gov.cn/tjsj/ndsj/2006/ indexch.htm
3.7x10% tx0.2=7.40x10" g; M AE(H = 6.36X 107 sej;
2013 http : // www.stats. gov.cn/ztje/ zts)/ hjtjzl/2013/201412/120141216_654029. html
3.24x10%1x0.2=6.48x 10" g; BLHE(H =5.57x10% sej;
£
b A 8.90x10° 2000 %
Manganese ore
2005 http : //www.stats. gov.cn/tjsj/ndsj/2006/ indexch.htm
1.12x10° 1x0.2=2.25% 10" g; B AE(H =2.00x10% sej;
2013 http : // www.stats. gov.cn/ ztje/ zts)/ hjtjzl /2013/201412/120141216_654029. html
1.35%10° tx0.2=2.70x 10" g; BAE(H =2.40x10% sej/a;
ol L80X10° 2000 19.5x19.5/16.62=22.87( 1 05 4 10 EHIEHESAF ) = 2.29x 10" g5
Copper ore ’ BB =4.12x10% sej;
2005 http : // www.stats. gov.cn/tjsj/ndsj/2006/ indexch. htm
9.73x10° 1x0.2=1.95x10" g; MAE(H =3.51x10% sej;
2013 http : // www. stats. gov.cn/ ztje/ ztsj/ hjtjzl/2013/201412/120141216_654030. html
8.78x10° 1x0.2=1.76x10"" g; EAEMEH =3.17x10% sej;
1 1.60x10'° 2000 =
Lead ore
2005 http : // www.stats. gov.cn/tjsj/ndsj/2006/ indexch.htm
1.99x10° 1x0.2=3.98x10" g; MAE(E = 6.37%10% sej;
2013 http : //www.stats. gov.cn/ztje/ zts]/ hjtjzl/2013/201412/120141216_654030. html
3.41x10° 1x0.2=6.81x10'0 g; HAE(H = 1.09%10%" sej;
%HE 1.80x10° 2000 s
Zinc ore
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DA EKINIE . . ;
W LAETL MU
Unit emergy values .
Item . . Time Data sources
/(sej/g,sej/])
http : // www.stats. gov.cn/tjsj/ndsj/2006/ indexch. htm
2005 4.48x10° 1x0.2=8.96x10'" g; B fE(H = 1.61x10% sej;
2013 http : //www.stats. gov.cn/ ztje/ ztsj/ hjtjzl/2013/201412/120141216_654030. html
8.04x10° 1x0.2=1.61x10"" g; AL =2.90x10% sej;
ks
Gl 8.60x10° 2000 %
Sulphur iron ore
http : // www.stats. gov.cn/tjsj/ndsj/ 2006/ indexch.htm
2005 1.17x107 1x0.2=2.34x10'? g; MAEH =2.01x 102" sej;
2013 http : // www.stats. gov.cn/ztje/ zts]/ hjtjz/2013/201412/120141216_654030. html

1.11x107 tx0.2=2.21x10"? g; B fiE{H = 1.90x 10! sej;
o) =y 3k I T 0 R AR A o LA HE N (2.53/12.4) JTFE 5 TR = 0.2;2000 4E [ = MAIRTATRER RN DEEREE HEAND TG Z N
(1391/3410) H A= 0.41;2005 4F [ = F3l i e 48 L D EAS A A N BT 5 22 Lol (1517/3557) T A = 0.43

Mgk 2 N EFAEEHIEERIR

Attached table 2 The data sources of inflow non-renewable emergy

i HAfRE(E A E W AR
Item Unit er.nergy Yalues Time Data sources
/(sej/g,sej/])
S 4.00x10% 2000 http : // www.stats—{j.gov.cn/tongjinianjian/2001/INDEX1.HTM
Raw coal : 1.71x107 tx0.41=7.00x10'° kg; B =3.5x10" J; BBE(E = 1.4%10% sej;
2005 http : // www.stats—fj. gov.cn/tongjinianjian/dz06/index1. htm
3.68x107 1x0.43=3.16x 10" kg; B =7.90x10" J; B AEMH =3.16X10% sej;
http ://www.qztj. gov.cn/tjzl/tjsj/ndsj/201409/120140928_421971.htm ( 1.32x 107
2013 t S hitp : //www.stats—xm.gov.cn/2014/main0.htm  (4.86x10° t J&[])
http : // zatjj.zhangzhou.gov.cn/tjnj/sub/2014/index.html -~ ( 1.04x107 t {EHM])
RN =2.83%100 kg; MPEr =1.42x10% J; BBE(H =5.66X10%* sej;
RIKR . L
1.78x10° 2000 http ://www.stats—fj.gov.cn/tongjinianjian/2001/INDEX1T.HTM  ( #l{i)
Natural gas
http : // www.stats—{j.gov.cn/tongjinianjian/dz06/index1.htm
2005 3.86x 107 m’x0.43 = 1.66x 10" m*; E#ik = 5.66x 10" J; MAEMH = 1.01 x
107 sej;
http ://www.qztj. gov.cn/tjzl/tjsj/ndsj/201409,/120140928_421971. htm ( 2.08 % 10°
m? SR
2013 http ://www.stats—xm.gov.cn/2014/main0.htm ~ (5.73%10® m? JH[7])
http : // zztjj.zhangzhou. gov.cn/tjnj/sub/2014/index.html ~ (6.78x107 m* 1M )
BAI=2.72x10° m® ; B =9.27x10" J; BAE(H = 1.65% 107 sej;
bawli] L87x10° 2000 http : //www.stats—fj.gov.cn/tongjinianjian/2001/INDEX1.HTM

Petrol 3.54x10* 1x0.41=1.45%107 kg; MHH =6.38x10" J; BHEME = 1.19%x10% sej;
http : // www.stats—{j.gov.cn/tongjinianjian/ dz06/index1.htm
1.03x10%tx0.43=4.41x107 kg; M =1.94x 10" J; BAEMH =3.63%10% sej;
http : //www. qztj. gov. en/tjzl/tjsj/ndsj/201409/120140928 _421971. htm ( 2.72 %
10% ¢ SR

2013 http ://www.stats—xm.gov.cn/2014/main0.htm ~ (1.87x10*t J&[])
http :// zatjj.zhangzhou. gov.cn/tjnj/sub/2014/index.html ~ (6.07x10° t {EH])
BAI=5.19x107 kg; Mt =2.28%10"° J; MAE(E =4.27x10% sej;

e il L81x10° 2000 hitp : //www.stats—fj. gov.cn/ tongjinianjian/2001/INDEX 1.HTM

Diesel ) 3.40x10°1x0.41=1.39x10% kg; B =6.39x10"° J; BfAE(E = 1.1x10?" sej;
http : // www.stats—{j.gov.cn/tongjinianjian/dz06/index1.htm
4.69x10°1x0.43=2.01x10® kg; M HHE=9.25x10" J; HAEME = 1.67x10?" sej;

2005

2005
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Item Unit er.nergy Yalues Time Data sources
/(sej/g,sej/])
http : //www.qztj. gov. en/tjzl/tjsj/ndsj/201409/120140928 _421971. htm ( 1.48 x
10%¢ 4
2013 http ://www.stats—xm.gov.cn/2014/main0.htm ~ (3.93x10* t JE[7])
http : // zztjj.zhangzhou.gov.cn/tjnj/sub/2014/index.html ~ (3.05 x10*t I )
BFI=2.19%10% kg; MHE =1.01x10" J; HAE(H = 1.82x10%! sej;
FRRHN | 56x10° 2000 http;//www.stats—f].gov.cn/tongjinianjian/ZOOI/INDEX1 HTM
Fuel oil ’ 5.34x10° 1x0.41=2.18x10® kg; M HHE =1.05x 100 J; HAEME = 1.63x10?" sej
2005 http : //www.stats—{j.gov.cn/tongjinianjian/dz06/index1.htm
5.73%x10° 1x0.43=2.46x10® kg; MHHE =1.18x10' J; MAE(H = 1.84% 107" sej;
http : //www. qztj. gov. en/tjzl/tjsj/ndsj/201409/120140928 _421971. htm ( 3.11 %
10° ¢ SR M)
2013 http ; //www.stats—xm.gov.cn/2014/main0.htm  (7.34x 10*t )& I
hitp : //zz1jj.zhangzhou. gov.cn/tjnj/sub/2014/index.html ~ (2.35 x10°t {&JH)
B =6.19x10% kg; Mt =2.96x10'° J; M AE(E =4.62x 107" sej;
o http : // www.stats—{j. gov.cn/ tongjinianjian/2001/INDEX1.HTM
2.03x10* 2000 1.36x10'2 kw hx0.41=5.50x 10" J; B #i =5.50x 10" J; MAE(H = 1.13x
Thermal o .
107 sej;
http : // www.stats—{j.gov.cn/tongjinianjian/dz06/index1.htm
2005 14 15 15 19 .
6.98x10" Jx0.43=3.00x10" J; t#idik =3.00x 10" J; K AE(H =6.09%10" sej;
http ;//www. qztj. gov. en/tjzl/tjsj/ndsj/201409/120140928 _421971. htm ( 8.47 x
10" J S29M0)
2013 hitp : //www.stats—xm.gov.cn/2014/main0.htm ~ (1.09x10'j &)
http;//zztjj.zhangzhou.gov.cn/tjnj/sub/ZOl4/index html  ( HE {?‘_J‘ll)
SR =1.94%10 J; MR =1.94x10'° J; BAE(EH =3.94x10% se
http : // www.stats—{j.gov.cn/tongjinianjian/2001/INDEX1.HTM
B » 2.70x10° 2000 1.56x10' kw hx0.41=2.30x 10" J; B #dt =2.30x 10" J; MAEMH = 6.21 x
Electricity
: 107" sej;
http : // www.stats—{j.gov.cn/tongjinianjian/dz06/index1.htm
2005 3.94x10" kw hx0.43=6.12x10' J; S #d =6.12x 10" J; SAE(H = 1.65x
102 sej;
http : // www. qztj. gov. cn/tjzl/tjsj/ndsj/201409/120140928 _421971. htm ( 2. 48 X
10"kw h M)
2013 http ://www.stats—xm.gov.cn/2014/main0.htm ~ (8.23x10°kw h Z[])
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