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5 X&) ﬁ,ﬁﬁ{ﬁ (40), %1@%%%/]\ Tab. 2 The grade criteria of £r and R/ proposed by Hakanson in 1980
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Tab. 5 The first limit values of R/ copied indiscriminatingly from Hakanson among the 203 papers

JE3C IR RI
pINYZ FERA RI—2% SRR [ &) A SCEEL L B(%) — G E
102~106 <150 4 1.97 <120
90~100 <150 34 16.75 <110~<120
80~89 <150 8 3.94 <90~<100
70~79 <150 1 0.49 <80~<90
60~69 <150 9 4.43 <70~<80
50~59 <150 28 13.79 <60~<70
40~49 <150 31 1527 <50~<60
30~39 <150 3 1.48 <40~<50
20~29 <150 4 1.97 <30~<40
10~19 <150 2 0.99 <20~<30
Gt - 124 61.08 -

SEBR b, A S RS TR RIS HhR L . 7 203 F51E 30, BR 16
FaVeSCBEA W S RIS AN, A 63 518 SO L RIS bt AT TR, 58305k
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Tab. 6 The first limit values of R/ adjusted among the 203 articles

J3C TERAE R J3C EWR Y R
> St AL 5 ) RI— B LB —HAME | s A 5 () RI— 2 FLBRAR —YSIRfE
138 <135(1) <160 53 <105(1), <90(1), <60
125 <140(1) <150 <50(1)

105 <180(1) <120 52 <110(1), <90(1) <60
98 <135(1), <110(3)*"", <110 51 <60(1)™" <60
<60(1), <55(1) 50 <60(1)™" <60
93 <135(1), <13 (1), <110 48 <110(1), <95(1), <60
<108(1), <95(1), <90(1), <55(1),
<110(3)™ <50(1)
91 <110(1)"", <100(1), <110 46 <110(1) <60
<95(1) 45 <110(1), <90(1) <50
88 <95(1) <100 43 <50(1)"", <40(1) <50
87 <135(1) <100 41 <50(1)!"" <50
83 <94(1) <100 35 <110(1), <50(1), <40
81 <95(1) <100 <40(1), <35(1)
73 <100(1) <90 28 <45(1), <30(1) <40
61 <70(1)"", <65(2) , <70 26 <95(1) <30
<50(1) 24 <20(1) <30
58 <70(1)*", <65(1), <70 23 <50(1), <20(1) <30
<30(1) 18 <20(1)"™ <20
55 <90(1), <62(1) <70 11 <20(1)"™" <20
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T AEINAECF 2R IESUREG R ISR IEAE RIS — 2 IRIE RIS S

FERAL, JLF- R TS G SeAUR

6
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Zn({5 NBPT)

w
T

Trl3 K (BPI/5), St Tr 2Z I8 22 Bato g
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W& (5/BPI) it KF 0. T, T, T
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Fig. 2RI values calculated with BPI and without BPI of the fifteen lakes in Sweden

RN, EEME, KSR BRAAI, seHER, E2R LR3I NEATTEY) He & &
IR R

i LT, A HPEM KA UTE) As B PRI A 25 XU IsE, 58 2 mT U SERER T 45
TN A ALEE He 76 4 A9 HA 5 4 8 i 25 & AR SRS, SEARER L 17 R AR T U432
0 AP EHE Hg 7E N I 24> 55 4 8 0 2752 8 AU 550 HTFH Hg 14 B30 A 28 XUz B
ANREH SEARBEH 17 (HYEBLSEAfaEH, JL-F 28 al S Gy 1) SeARE L v/ 3+ RIE,
HrP 4% Hg B8 30 5 203 55830 44.06%

7 it it

Hakanson T~ 1980 448 H 14 18 7 A A5 AU 8 B0 2 2k T oK IR SR IR 2= B 37 1 —Fb
AR TAN Tk, R XS B S 2 . Bz 07 vk T 3805 e PP A B rT g
S B RZE, EORNRRR N KA B . KA Y . R KA | BRI . AL
HE . AE SR AE P A PRI T A T A A A RS 5875 i T . ARSI ST b, RS
DB PEAN X RS IR P E, AR AR TR A R 4 A8 S L 49.29%

Hékanson 78 75 A 25 AU 22 BRI AE Az 25 RUBS: 8 00 43 Gobm T2 X LTS 1Y) 8 s
P o A EARR FHZ O 0, ASBEA %4 Hakanson /3 ZAnifE, W20 $ig HL A HTF
FHIS VG YRS MBI TIREL . Er 55— A BRAE AR E T S5 Ye AR K
AT, BTSSP I R R (Staw) , A Er XU S5 1) B FRAEAR IR T
2, RIE—HFAMRERMRIEITA SIS YT R0 (TSP BUSEESFR, Hil
RIRS N 1 AR AR R T 2 EF X HE—EARDFSY , RIGE—AFRE T X Six1.13, If
B35 2 . AR BLSEE ST, R EAR T S T e A R B, AR iR A
Hékanson 4 Er il RT3 AR IR ES R A8 3020 91115 45.32%F1 61.08%;  FUAR A Sy
XF RIGYRARAEVEAT T V%%, (HRHE R0 AT8 SC I b R E8 S0 23.81%.

16 PO As B I A ARG, sl AN AN FE He 76 N I 2 48 1 25 6 A A AU
fF, TS G ryE e RS N 25 TN ERE He FEN I 2 E &R 0 4E
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TR AR A XA BE W v G BE R TR R AR H P E 0, A5 AT IR X S R, A
TIRTE AR S KSR BOE AR TR = R R
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Some problems in the application of potential ecological risk index
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Abstract: Through reviewing 2323 papers on the potential ecological risk index (R/) proposed
by Hakanson during 2001-2018, especially focusing on 203 papers published in some famous
journals at home and abroad since 2008, the following problems were found: (1) Hakanson's R/
is an ecological risk assessment method based on the theory of water environment
sedimentology. Therefore it is not suitable to be applied to soil, especially not to water solute,
atmospheric particulate matter, surface dust, plant or crop, etc. However, 49.29% of the 2323
papers have misplaced evaluation objects. (2) The grading criteria of potential ecological risk
factor (Er) and RI proposed by Hékanson can not be mechanically copied. So, it should be
adjusted according to the specific types and quantities of pollutants studied. The limit value of
the first level of E£7 should be the maximum value of toxic coefficient (St..x) of all the evaluated
pollutants, and the limit value of the first level of R/ can be obtained by X S#x1.13 with ten
integers. However, most of the studies ignored the types and quantities of the pollutants, and
copied indiscriminatingly the Er and R/ classification criteria of Hékanson, which led to
incorrect conclusions. The papers used the incorrect criteria of Er and R/, taking up 49.01%
and 61.40% of the 203 papers, respectively. Although some researchers had adjusted the R/
classification criteria according to the types and quantities of pollutants, only 23.81% of the
papers are correct. (3) When only single ecological risk of Hg or comprehensive ecological risk
of multiple heavy metals including Hg are evaluated, the S can not be replaced by 7r™.
Keywords: potential ecological risk factor; potential ecological risk index; evaluated subject;
grade criterion



