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Spatio—temoral changes of fertilization environmental risk of China

LIU Qin—pu

(School of Environmental Science, Nanjing Xiaozhuang University, Nanjing 211171, China)

Abstract: It is very important for non—point source pollution control to evaluate the risk of non—point source pollution from fertilization.
Studies on the spatio—temporal changes of environmental risk of fertilization in China were carried out in order to fully recognize the differ—
ences in environmental risk of fertilization at national and provincial levels to accelerate eco—agriculture construction of China. Models of
fertilization environmental threshold and risk assessment were established to calculate the fertilization thresholds and assess the fertilization
environmental risk of China. Results showed that, the thresholds of fertilization safety were between 200~300 kg -hm™ over past 25 years
with an average of 243 kg +hm™. The fertilization risk changed from safety to low risk degree in 1994; the risks of nitrogen, phosphorus and
potash changed to low risk from safety in 1988, 1999, 2008, respectively; the environmental risk of fertilization has been decreasing since
2006. The environmental risk was at low degree in 2014 with averages of fertilization environmental safety thresholds and risk index of 285
kg+hm™ and 0.54, respectively. The risk indexes of nitrogen, phosphorus and potash were 0.54, 0.53, 0.49, respectively. The environmental
risks at provincial level showed great differences, and the types of risks were aggregately distributed in 2014. There were 11 provincial areas
at environmental safety degree, 16 areas at low risk degree, three areas of Henan, Hainan and Tianjin at medium risk degree, and the area of
Shaanxi at serious risk degree.

Keywords : intensity of fertilization; environmental safety threshold; environmental risk index; spatio—temporal change; China
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1.3 {LBE it MR XURE 53 21 77 7%

RS ALt FH 530 2 ()R e B 22 4= BEL (T 1Y
A, AT AL I PR 58 XSS B DA BRI 22 4 3 A 7
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& 1 B RIMEREIEH(R, or R) SRR IMERBE 5 2

Table 1 Classification of fertilization environmental

risk index(R; or R,)

sy R or R, PRI 2 7Y Ir M
4 >0.70 T KR F,>2.5T,
3 0.66~0.70 T XU 27,<F, <2.5T,
2 0.61~0.65 o AL 15T, <F, <2T,
1 0.51~0.60 R 2 JXUse: T,<F, <15T,
0 <0.50 B7 F.<T,

ABIFFE A B R A BORE 32 20R A R e R
S GETHGORHRIA ARy v [ G AR 2, X0k A%
3 b A 2 R A AR A 1R ke A S B AU
S TGRS AR BA 25 th 25 ME Hh e B
i RS T A B0, 2250 S0k, A AR
(R S S — 3% 1101 AR B,

EREHMH

2.1 H Y BE it P 2 858 XU R e 18] 22 4K 45 4iE

AR A 4y 5 Ao e A (55 2R el e T AR AR HE Tt
FHERRTTEY 1980—2014 4 Hh [ 2545y B0 7% Fof 11 AR
PCRE NG P S L o 4 B = AR S X Ry 7 ik R
R BRI R HAr i, A (D ~(5)3H 5 4%
AR IR KU FEE . 35 AFF , Tk I C AR i o
SRR XA R s A B S B R AR (R 2) .

2

T ZE R, v AR it S B A R W
eA AL ARt FH 58 B 20 53 DA 1980 4FE A9 86.4,64.2.19.2
3.0 kg-hm2 #4115 2014 41 333.7.174.2.87.2.75.8
kg-hm™,35 HoR B R F] 3.9.2.7 .4.5.25.5 fF. M
2005 A3 - S TG AR LA, & B AR it A
FEXER G218, I it FH o B 3 e P (&1 1) . N:P,Os:
KO (85 2k N:P:K) ¥ H 6] 1980 4F A 1:0.3:0.05,2005
44 1:0.44:0.35,2014 4E 1:0.50:0.43, ZFWi#aT 1:
0.5:0.5 By A& IR E GRS, [l 3 A0 AL it FH 2R 5
A BIEIRE 25 453K AE 200~300 kg-hm? Z [[]48 4k, , F-
BIEZ 243 kg-hm?, 15 Gk (82 251 kg-
hm™2, F# 512 7E 2000—2010 4E[a] , £k A8 it FH PR 45 42 4>
[ (ELF- S4B A 250 kg-hm™?, R4 53 E FREE R0
I"J7E 2010 4EHi 7 A 38 & B AL T A 58 B /N T
250 kg-hm? PP HEFRAEMI Ao BRI it P PR 5 R
I i 5 S SR B T AR P XSSz 5 45 43 i DA 1980 4
4 0.39.0.47.0.35.0.08 34 /13 2014 419 0.54.0.55,
0.55.0.51, S AKL TR B FREE XU (] 2) . FHIE 2 A
MR QA . B B E XU 4350 7E 1988
1999 2008 4 H PR 5T 2 45 IR EE AR , i T = AR
FRACIE - EAE R, BARRE RS B 1994 4F Hh IR5E %
SIS EE XU . @ B 2006 4R LSk, EE B XS A B
TR BT A AU PR RS , B RIS 200 22 415
AR XU

SRS, 3 AR Mt P PR XU B 2006 4ELAS
LA A H 32 R, 2005 4R LR , & R4
Hb DX ST A i A, R EE T AL B R R A
FEWC, EAR S AL N it Y o BT RS (FURR 7™ i 3
i, B 1 ARHE it P PR 2 A A, i U8 it
DRSS A7 i T B8 Bt A Pt PR XU PR A A e B A JXURS:
FHARC BT, (45 o 4 Ak R it P A 58 XS, A T A1

< 2 1980—2014 F i EWABHE A BB E (F/kg- hm?) R EIRBERE IS (ROWT K
Table 2 Total fertilization intensity ( F/kg+hm™) and fertilization risk(R, ) from 1980 to 2014 in China

Ay 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
it A iR 86.4 95.3 102.2 113.7 118.8 121.3 130.6 133.8 142.8 155.1 168.7 181.1
AR 0.39 0.41 0.42 0.42 0.41 0.41 0.42 0.43 0.44 0.46 0.47 0.48

Ay 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
it I 5 189.3 204.4 2134 227.5 237.9 244.8 248.7 249.9 250.9 258.2 265.0 272.6
UG FEHL 0.49 0.50 0.51 0.52 0.52 0.52 0.52 0.52 0.53 0.54 0.54 0.55

Ay 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
HiACERE  283.9 287.9 303.7 311.6 313.7 3184 3229 327.6 332.6 334.0 337.2
U6 B 0.55 0.55 0.56 0.56 0.55 0.55 0.55 0.55 0.55 0.54 0.54

HE Fi=Fy+Fp+F
Note: F,=F\+Fp+Fx
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Figure 2 Environmental risk changes of fertilization in China from

1980 to 2014
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B XIS B B R 5 A4 X R v B KU A1, Ay
15 /\%‘EE%{E&Fﬁ BE R (] 3e) o B IRt A%
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Table 3 Environmental risk indexes and types of fertilization environmental risk in China in 2014

BK EEZQL@ R 27 %E;E;J;L(Kﬁ %i;gh(ﬁﬁ %qligﬁﬁﬁ BIK éi;gh(r@ R 2 %LEEJ;&L@ %igﬁﬁﬁ %Wi;gh(fiﬁ
i 0.42 Pl 0.41 0.47 0.37 AExn 0.55 AP RS 0.56 0.56 0.46
2IJpIT 0.42 Or 0.40 0.47 0.42 MW 0.56 IR AU 0.59 0.53 0.43
b} 0.42 e 0.40 0.47 0.47 ik 0.56 IR BE R 0.57 0.55 0.48
i 0.44 e 0.48 0.37 0.33 I 0.56 ARG IR 0.53 0.58 0.66
boiTE) 0.45 L 0.46 0.40 0.47 17y 0.57 AP RS 0.55 0.62 0.56
Hig 0.48 Ll 0.49 0.52 0.36 il 0.57 AR EE RS 0.57 0.60 0.50
P 0.48 Presy 0.50 0.49 0.34 T 0.58 IR BE R 0.57 0.59 0.58
N 0.49 e 0.52 0.50 0.34 By 0.58 IR BE R 0.58 0.57 0.63
Bl 0.50 e 0.53 0.44 0.41 ] 0.59 IR BE R 0.61 0.56 0.51
Hik 0.50 Lh 0.50 0.53 0.43 7R 0.59 AP Rz 0.60 0.53 0.64
FN 0.50 e 0.51 0.48 0.52 bt 0.60 AR EE RS 0.64 0.54 0.53
T 0.51 IR IR 0.53 0.45 0.46 TR 0.61 vz XU 0.60 0.65 0.58
WL 0.53 AR JE XU 0.57 0.47 0.42 PRE 0.63 v XU 0.65 0.63 0.54
B 0.53 AR JE XU 0.53 0.59 0.41 biaaEa) 0.64 H R IR 0.63 0.64 0.71
TH 0.54 IR IR 0.56 0.52 0.46 S} 0.67 T R 0.69 0.63 0.65
14 0.54 R XU 0.54 0.56 0.54 S 0.54 R AU 0.54 0.53 0.49
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Figure 3 Distribution of environmental risk of fertilization in China in 2014
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