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Ecological Risk Assessment in Land Reclamation Plan of Huachi County Based on Relative Risk Model
WANG Tong-wei,HU Yun-long,LU Jin et al
try Innovation of Ministry of Agriculture,College of Pastoral Agriculture Science and Technology ,Lanzhou University , Lanzhou , Gansu 730020)

Abstract The land remediation plan of Huachi County in Qingyang City (2010 —2020) was taken as the research object,and the relative risk
model is used to quantitatively estimate the ecological risk of land remediation planning by collecting related data and field surveys. The results

(Key Laboratory of Grassland Agro-ecosystems, Key Laboratory of Grassland Livestock Indus-

showed that : The high-risk areas are mainly hilly and gully areas ( Yuancheng, Wujiao and Chenghao) with fragile topography and fragile land-
scapes. The higher-risk areas are mainly in the northern hilly and gully areas while the middle-risk areas are the gully areas in the southwest and
the hilly and gully areas in Ziwuling Mountain, low-risk areas are mainly located in the edge of the Ziwuling Mountain; Among the six habitats
classified in the four risk areas,the mining land has the highest risk value,followed by the rural residential land use and cultivated land;In the
case of ecological receptors,the relative risk value of soil was the highest,followed by the water environment,and the more complex the terrain, the
risk was more obvious. In the mid-term evaluation respect of ecological risk assessment,with a expectation to land reclamation work in Huachi

County Lessons.

Key words Land reclamation;Ecological risk assessment ;Relative risk model ; Risk management ; Huachi County

TR SRR RIS A R K R AT
LEATAR BRI A TR A9 T R A R, AT X R
SEWTTAARAT L A AR AR H B E TS R L
VEUR R T AR ER 2 A MR B B s
P A2 S SR AR A A Ak
FATE A o | | RS R B HATRA,
TE - B G HUR G ST, 2240 TR X JR P B
ISP R AR e P B 25 e S U, b - VAT B
L X, P 4% PR R 2 I 2 25 2R 495 7 A 0 1 i 2 5
M0 A AR 7853 ) 5 B, 33k e B ) 4 R R B
SRTTZE , Be 5 385 BB A 5 - Hb 7 TR 49 4% ol 2 25 1)
VIR ¥R TP & ey N D) e IR T EANR (SNDNEAES 2 S ERES
AT H BFFEIGRZ , B R IR AR S A ik 5
BN T RGP ST, EF L 1
Hu B3 R AR L] (2010—2020 4 ) ) Ay 45, % Bh M XoF IR A
RS LRI SEHE T RELA 1 9K BRI I A T KUK, 25
BT G EFR B B, DA A A P-4k 09 £ 8 X LG R
A T 330 X At B A i 1 4 A ) ) B A 253
B i ELA T S A B S
1 BBRBESHESE
L1 BAREREOR A6 T H R A AR, Ab B, 12
BB 1S AN S (B 11D AMTECR, ST 133 77, &8

EEZEBAN ZRH(1994—), 5, HHK RAKA, REFRA, R F @
RATE RBR, « @il dE4, 38, 2500, NF R
BILA R GG FIPGAREITE TREHR,

KiSHE 2018 -01 -04

IR 3 790. 95 km®, o A ML AR 245 260. 57 hm?,
AL 6 691.44 hm’ , Hofth + i AL 127 143.42 hm®,
A3t B A A = R A, T LA R 3 L ] R A
A7, GRBIARST , T B , 80 (0 5 - v BROXUS 5 M 5 LA % £
PG Fr b B AR YE 1 BRI B bk 32 5 - B ALSA 2
TG ARFB IR 1 X R B R £ - BB X AR £ X
B2 N BT LA 2706 SR 433 I P ROK & 5 At B
Hi A Tl e T R AR X, H R OERE R,
SIRIEH G A IKAE N O, M S 25 5 B
PEILHR 52 AR DRI s T 5 FE VR KEL RN AE 2R K
ERT A At A SR A DRI FE 7 Bl AR 1 B 7 X, A R
TR T A A5 S48, B ARl L st B ek
FH4E S DRI X, K I 4 493 O, #4581 000 km,
1.2 BESRIE B 32Ok T (4R 2+ B SRR
(2010—2020 4§ ) ) FI¢ b EL4% £ 45+ 43405 (2010—2020
AE) ) LA B GRS ok S v Bl 235 SR 5 55 AMR A B 5T B 4B
M B SIREE A ST RSO T T AN TR

1.3 WRAZR AR R —FNE ST XA A
IS FRG, B2 I TR R A i b R 5
SEFH LR AT, B ARSI A S KU PR
e MRS 2R AR IZF SR PR XU A , 4+ b
AR T s A 2 XU 8 XU D RN A B 28 AU A 1077 2 , g 7
WESHRL A TR — fa 0T X EA R KBS I A b =
JE R Z ORI ] 2R, 3 e AR AU 2 A H 45 XU /N X
AU AL, - REA T AR [T/ N X XU RS (7 e ™
1.3.1 JU/NX RISy, RN &R B e 45 £ (1) 4



6 BHOR A AY

2018 £

ATEBLRZE 5 IZIF UL & () 1 I 0T, R AR /R 48
B AR H R Al R 2 R AR ST R I,
FFEEARFR - Hb3& v T B XL X P A2 2S5 i AR 1Y
SO, B E AT HUREIG R R RSRR R R R LT
R H BIALEE KR A 0.09.0. 16.,0. 27 F1 0. 48, #1455 LA 24
SRR LG ME

S, =a,w, +b,w, +cw, +dw, (1)
A, S, R £ () L8 ME  a boe o d RUCH R AT 4
B RKE R R R B A M R I H AR w0,
w, wy w, SRR IR R AR R AR A B
T HTF I H A ;0 MIFRRES S () .
1.3.2 ABEARUS R, (A B 4 iR h AL R (2010—
2020 4F) ) FHEHE J 6 TS AR ARdh HOR L SR I
AT T B AN A A F M, 4 MR TR LR B AR TR H 1
SR, XA A IR U A 1 A AR RS, , 7 XU Y5 PR e L
S5 RN X A M B yR I H S, B BOCRE VA BB V5 B
PR B RSIR KA R 3 2 A FHHLRA A T
FUBIOFRA TR FE ML B
1.3.3 AR, ANJETE SN B SR DR 3R 45 XURS: T
PRSI X SR B85 3 vk A 114 2 25 KU el
A S Z AR B FE A 25 R G h B 52 KR 57 AR 25 FOR |
BT A A 25 SR A 2 BG4
1.3.4 A ME A RS 2% DXURS: P50 i 0 A ] g Jip 3 P 1
Jofh 38 PRI 7 028 A S PR A ok A A ] T AR S 32 A TR
HEASSZ RN 30 DR BT 7 A 0 A i B e S
WEASREAY
1.3.5 JXB5#r.

(1) JRUR: 5% i A B2 B, e 4 RIS 15 0 A= B3 T
BRI« & XU /N DX P AU P (A 45 ) T AR 5 BF 5 IXC

PIZE G I8 (2350 ) Fre K AR HefE

(2) 8 2B BRTE R X 38k 7 V5 %% 46 B S
(O Re i A ot < A

X, =S,/8, (2)
Kb X, RN BER BB S, FonANE b B S, R A 5
ke XU R TR

(3) MRy A A RS S A A AR R A DG
FE | LA 2 A 252 ARt RS TR ) o 17 2R 28
1.3.6 RS RAE . KU FRAFSETEA T2 25 KU A A A% 00 P9
B, AR AF X IR B AR 3B AR ] IR V5L A 458 2 R0 A 45 XU
INDK PRI RERT LSS B, 3 /1N X DRSS S5 A PP
1.3.7  FEXF RS A, 92 BRI XU 2520 3 (3) 1, X U
VR R AR R R A N R BT BBRA, A5
5 IR /N X BRI AR X DU £

RS, = £ 8,H,X,E, (3)
o, RS, FIREE § AU /N DX R AR XU F 37 28 705 IXURG: UL 5
k FoRAESRSRY sm F R AR AR SRS S, R A R
H, oA X, R 5 R BG E,, RN R4
2 GR5HH
2.1 RE/ARRIS 3 1,1 X (39.33 ~49.20) M4
SHERAL, RS FHTF2 NS AES BiRS
EZ  WYSSREOER A= /S IR TY DO -1 S ot 3| )RV
FAGRE , B P9 B X A 452 A A T H 470 HLK
TR IN T X (53,64 ~ 58. 24) (A% & MR £ |
Y82 5 S FEmE S A S 85I X (66.23 ~75.51) f &k
8BS HIKS JUWE 3 AN S8V X (110.21 ~126. 13) FH%}
CEAMEEGS , IR LR S ML S 2 12 IEIX KKt
MG H AR K,

F1 RENXXSER

Table 1 The risk of area division results hm’

7 % BTy KA Kot bR LIRS bl A
No. Township armianc Village Aanc, an omprefie- tviston

consolidation renovation reclamation development nsive score result
1 MRS 324.51 19.17 11.10 8.45 39.33 IX
2 FIHTF% 327.26 19.34 11.20 8.53 39.67
3 IlES 352.60 20.83 12.06 9.19 2.73
4 ES 388.58 22.96 13.29 10.12 47.09
5 PR 405.93 23.98 13.89 10.58 49.20
6 &% 442. 65 26.15 15.14 11.53 53.64 X
7 s 458.07 27.06 15.67 11.93 55.51
8 FHES 463.67 27.40 15.86 12.08 56. 15
9 SR 474.60 28.04 16.24 12.37 57.52
10 B il 480.57 28.39 16.44 12.52 58.24
11 WS 546. 48 32.29 18.70 14.24 66.23 X
12 FiliEs 566. 30 33.46 19.37 14.75 68.63
13 JUEA 623.04 36. 81 21.32 16.23 75.51
14 LY S 909. 27 53.73 31.11 23.70 110.21 VIX
15 WS 1 040.72 61.49 35.61 27.11 126.13
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Table 2 Statistical table of all kinds of habitats in the area of risk

hm

DR 5 HE 456

Risk source/Habitat S LS I x VX
U5 Risk source A% FH G 1249.00 1 143.00 1 126.00 2 286.41
AR R iR IR 586.86 377.60 379.15 188. 60
R KT B 144.24 180.93 197.95 70.18
Az 3% Habitat b 20 643.61 22 808.49 18 402.27 7053.18
L 48 884.08 21 780.45 38 184.31 50 043.51
B 40 440.57 46 950.97 35 621.45 8 602.58
KA 148.11 280. 87 223.60 37.95
AT TS 1 209. 65 1 .004.30 1 079.05 268. 60
FAbAR 3361.76 4099.70 3291.95 1 048.36
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Table 3 Land remediation planning ecological risk exposure response concept model
DA PSR b3 K- Stress factor 32 R 75 773X Exposed way
i o AR R JK - G7/E7L e 2
i RIS grwn  sman i AKSFEE Biologica i
abitat Farmland . . ; > Landscape
S Village Mining abandoned Soil Water species
consolidation i . pattern
renovation land reclamation
i Arable land D,C,ES,T C,T,SE,WS C,Ws,T LC,LS,E,SF G,SC,wWpP M,DP S,SW
HcH Woodland D,C,ES,T D,C,IC,T C,WS,T LC,E,SF SC, WP M,DP S,F,SW
B M Grassland D,C,ES,T D,C,IC,T C,WS,T LC,E,SF SC, WP M,DP S,F,SW
KAV FHHb Mining land D,C,SE C,SE,T D,SE,T LC G,WP — SW
LAt JE B 5 Village D,C,SE D,C,SE,S,WS,T C,Ws,T LC G,WP — SW
HofihAe F b Other N,T,C,ES C,N,ES,T C,N,ES,T LC,E,SF G,SC, WP M,DP S,F,SW
agricultural land
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Table 4 Risk source density and habitat abundance in each risk area

R/ He
Risk e bt e niK i Vi
XU 5 25 B Risk source density A FH AR TG 0.55 0.50 0.49 1.00
A R A RGE 1.00 0.64 0.65 0.32
R e R 0.73 0.91 1.00 0.35
H: 3% ZE B Habitat abundance i 0.91 1.00 0.81 0.31
P 0.98 0.44 0.76 1.00
LN ) 0.86 1.00 0.75 0.18
W FH b 0.53 1.00 0.80 0.14
VYR 1.00 0.83 0.89 0.22
HAth A 4 0.82 1.00 0.80 0.26
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Table 5 Exposure factors of different types of risk sources to different
habitats
KW RS
wmmwagn (SR Twge
B N SRS L
y Farmland o Mining aband-
Habitat A Village
consolidation i oned land
renovation .
reclamation
#kHb Arable land 0.84 0.00 0.00
M, Woodland 0.00 0.00 0.00
B Grassland 0.01 0.00 0.00
KW I Mining land 0.00 0.00 8.50
LAt JE EE 5 Village 0.00 4.30 0.00
oAb F b Other 0.02 0.00 0.00

agricultural land
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Table 6 Way of exposure and response coefficient of ecological receptor of each risk area

R RS NUERS T WAL LIS

Way of exposure and response coefficient of habitat-ecological receptor

5% NES face: s At
Risk area Habitat -1 IKFREE %?%ﬂf ;Xﬁi‘%% Total
Soil Water iologica Landscape
species pattern

I HEHh LC.LS.E.SF,0.3 G.SC.WP,0.5 M.DP,0.5 S.SW,0.3 1.6
i LC.E.SF,0.1 SC.WP,0.3 M.DP,0.5 S.F.SW,0.5 1.4
Bl LC.E.SF,0.3 SC.WP,0.1 M.DP,0.5 S.F.SW,0.1 1.0
Tl b 1C,0.1 G.WP,0.1 0 SW,0.1 0.3
A fot R A LC,0.1 G.WP,0.3 0 SW,0.1 0.5
ot A i LC.E.SF,0.3 G.SC.WP,0.3 M.DP,0.1 S.F.SW,0.5 1.2

I Htih LC.LS.E.SF,0.3 G.SC.WP,0.3 M.D,0.5 S.SW,0.3 1.4
i LC.E.SF,0.3 SC.WP,0.3 M.DP,0.5 S.F.SW,0.5 1.6
B H LC.E.SF,0.3 SC.WP,0.3 M.D,0.5 S.F.SW,0.1 1.2
KA b LC,0.3 G.WP,0.3 0 SW,0.3 0.9
ekt R R 1C,0.1 G.WP,0.3 0 SW,0.1 0.5
HoAth A< FH 4 LC.E.SF,0.3 G.SC.WP,0.3 M.DP,0.5 S.F.SW,0.3 1.4

i} Wb LC.IS.E.SF,0.7 G.SC.WP,0.5 M.DP,0.5 S.SW,0.7 2.4
P LC.E.SF,0.5 SC.WP,0.3 M.DP,0.7 S.F.SW,0.7 2.2
ek LC.E.SF,0.5 SC.WP,0.3 M.DP 0.7 S.F.SW,0.5 2.0
Tt 1C,0.7 G.WP,0.3 0 SW,0.1 1.1
ek R R, 1C,0.5 G.WP,0.3 0 SW,0.1 0.9
HoAthfe FH LC.E.SF,0.3 G.SC.WP,0.3 M.DP,0.5 S.F.SW,0.3 1.4

\Y b LC.LS.E.SF,0.9 G.SC.WP,0.5 M.DP,0.5 S.SW,0.5 2.4
it LC.E.SF,0.5 SC.WP,0.5 M.DP,0.7 S.F.SW,0.9 2.6
Bl LC.E.SF,0.3 SC.WP,0.5 M.DP,0.5 S.F.SW,0.7 2.0
AT b, LC,0.7 G.WP,0.3 0 SW,0. 1 1.1
ekt R R, 1C,0.5 G.WP,0.5 0 SW,0.9 1.9
oAl I He LC.E.SF,0.5 G.SC.WP,0.7 M.DP,0.7 S.F.SW,0.9 2.8
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Fig.3 Ecological receptors relative risk
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