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1- Ecosystem Services
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Abstract

Background and Objective: Metal mining has significant negative effects on natural ecosystems within
the mining site. Considering that the consequences of metal mining on ecosystem services provided by
natural ecosystems within the influence of the mining sites in the country have not been evaluated so
far, the main objective of this study is to estimate the cost of environmental damages in order to protect
natural ecosystems which can better facilitate decision making of the environmental planners.
Material and Methodology: In this study, the cost of the damages on ecosystem services due to metal
mining was estimated using the benefits transfer approach, and a comparative analysis of
the estimated damages with global findings related to the ecosystem services costs of the
four four metals gold, copper, bauxite, and iron ore were conducted in 2020.

Findings: In this rsearch, the total cost of damages to ecosystem services (loss of ecosystem services
values) due to mining of four metals gold, copper, bauxite, and iron ore, in the total relevant biomes, is
estimated at 57253180 million IRR (equivalent to the US $ 248 million) in the year (2020), which Its
share is estimated at 4.6% compared to the global estimate of the total cost of ecosystem services
resulting from the mining of four metals, gold, iron ore, copper and bauxite ($ 5.4 billion in

2016), which is a significant figure. The share of the total cost of ecosystem services due to mining the
four metals in the forest ecosystem is approximately 86%, in the rangeland ecosystem 14%, and for the
wetland ecosystem 0.06%.

Discussion and Conclusion: The highest damage costs for ES are estimated for forest and rangeland
ecosystems, respectively. Therefore, it is necessary to try to create and implement sustainable
development laws in the mining life cycle, even after the closure of mines due to long-term effects on
the environment.

Keywords: Damages Cost, Ecosystem Services, Metal Mining, Benefit Transfer Approach.
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1- Ecosystem Goods and Services
2- Ecosystem Services
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2- (Ecosystem Services Valuation Database, 2020)

1-(https://en.wikipedia.org/wiki/List_of deserts_by area)
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1- Benefit/Value Transfer Method

2- The Economics of Ecosystems and Biodiversity
(TEEB)

3- GDP per capita in PPP (Purchasing Power Parity)
dollars


https://data.worldbank.org/indicator/NY.GDP.PCAP.PP.CD?view=chart

5o o (5 S00 5l g.ob P S Olous wo,yly b OHlus v p a,,T,.;

s Sl axllas olal s (o) Gl JLSaYOe e
SATEVOYVE -+ iy Slys wla) Six 5 sl
Oz (YY) Gl 00l 00 ez LS FYYYFAQQ. -
LoV Gle pomr me— YU Glar )15 50
FURARVINEN B IPUCIN PRV SR SV LV | A R
VYO v e 5 ol OB & LSRAFY. e iy
4 bgye T (V1) o)l olaisl L3ls YU 4 LlSe
g Senload 33TLay (Sog ol 5l Gble Sl pom ol
oeos o 00l 590y S OFTYAYYD .+ )i b ay
anlllas 1 Gl slopge 5l ConSTg oMb e ool D38
o il ool Bl (V) (Y4 Y ) o Sen 5 TOSE
Olnl slodliz 5o e 3 (6 S0me o ola il (s |
e S ()00 (o (e AL 035 (e LS FAY
00 3,51 5 LS VYYY LLs ,0 5 ,LSaVVAY ol )l ailye yo
POl S e polae 1L A ypa> 4z b oS Con ]
S50l g o (xe (A 9250 lememigST dus D jglone
o Odme s 1B ol sl K i Sjglxs o
5 OlesS ez (Sl Bblio & jglne yo o )5 ez
9 &y Bblie Oploms )3 Sgde o (me (izeed
O ey (o0 515 4 (Gilaie 0ad dws Lo ol (o5 e
2 Ol Gl sise Slapser sl onds 505 Jaund Sl3lS g
2555 Sln oo o Slosd oud oot sla ;)] (ke
ero (VoY Cwd g Jlo ) )ISe 1 )¥0) pon 2 )0 ol
o9 Sy Sl 0 ls sl lus an s Ll jo g o0l
400 5 oo dmwloee Gl nl 5o ol 5 l3ls 2l et 5l o0
o Samr) Slads 0)ly sl Dyl A i (e Holaie
&G0 g (D158 (6 SSume 51 iU Lay 3 slapgu 4o
P OESe ez ) lpl Gl sipe sl pgm o SIS
2955 Sl (o9 Cenmy Sloos oul o slo 3l (e Silee
o (Vo Cuwod mhw i Jlo [ LS8 /)¥0) e 0 50 ol ]
Solgice 1y onal cow s @ glais )| gsomme s 5 03503

a0 5l eslaiwl b vges bod Jby a4 cl Yo s

&8l a5 (SOl ley Dlas dn Jrass

slaaisze 55 Jos wase &) olej Jsb o &5 S

o |yl 09290 sl i,) opolo lis Helate 4 oo 2l

il O)90 cnl & (ad (0551 b g o3 dele Jge 8
PV=FV/(1+r)n

) joaS

Slaws =N (L35 & =1 woan oy, =FV ( Jaé 35,1 =PV

(Y0) a2 oo 7y dgm b aije ] jo el jo a8 Sl

boilio i 355 ¢ 55 ol -
SIS Plae 00,5 3590 (eloizl 35 £ 5 S Ta>
bz Syl bl g s sla Sl
slag b gol—aidl o)l paizen 5 cslan—ugi sloogy
beze g ormb @lia b b ye looje> 5o 6 I8 le o
32 (TV) 09l (o dro g5 0o 00 75 fiSlas el S Ceny)
g oy E5 5l estloizl b5 5 09908 99790 D p9—o
g2 dged ooliil Bl oo (xb lie 5 (550t A
03y S9— (Slee 5l e 23w ol (H8lg 02 £ gl A
Sl 655 70 Sk Lawg 0ol (315 (o) Deily (5105
Slgise srmb mlin 5 65,525 5 0,55 £ gt
Jsbo sl 5 b alllan ;5 el |l oY) 59 solic |
Slpogh (o deo iy e glo )l s L35 090
als 0 0,50 SO HaiS 0 5,00 b o ls b

sy i S L

laazsly
Bl oy Comry Sloss 8l slo &jlus an e 00

ipgm B 5 e H gl Sl
5 e da JRir plosls Gl ol oSl sl
oyl sl i mlaw « WWW.TTWLIE) 5 iS5 5l s
ooy blo e g YESYVYOV o) a5l 0 mlaw N OFOFAYS

1- Selecting the Discount Rate



http://www.frw.ir/

Ol g 39543 ploby

YF) olo ccliguud 31 VY o )losls ciann ) o (65909550 g pole \id4

Sload ()] 538y s 5 (arze Sy lo )l
Slopsn ggomme ;5 e 8 (55 100n0 5l (5L ((oogr
OV Oppden £V Jolie) by ks VE-YOAYR ol
Sleas 5 oyly sl & ylus slaan 3o 8,50 5 ol oo 0,51
223 (oo Somay Sload (851 (58) Cewr 3 ) (o092 Conns
S g M (oS g ¢ e DI (6T 5 5L pg

Lol oas &1 Y gz 0 el ane

(http://www.oanda.com/currency/converter)
stles 15 bl 2 b9 oged hows Jby 4Ty Yo (lgsse
P el Ju, YWeree Lol Yoo Jb, Jobee
sl oyls anie plpls e85 L ) Fe e Al Jw
b sog Sy Slosd 0y (o) aeme S
R R e D I e T S e
3o eS| 8 (JL,y gedas VIVAYYEA Jolas

A58 Egesme el 00y 8 .>)5'1ﬁ Jb s Ogedes YYQYESN

S 9 Mb oS g3 ¢ o I8 (6,5 1C 00 1 (LU c0g9 o ) o 9 0,19 b W yHlus A 1 o —Y Jgoo

paw B 33 (Bl (yome
Table 1. Estimating the cost of damages to ecosystem services (loss of ecosystem services values) due to metal
mining of copper, bauxite, gold and iron ore in each biome

2 O)lg om0 b Oylis 4y e o luo g
8y Cowd 3I) (oS Olovs EIPUR S sl ol
o9l (oogr o Cloas o3yl | Jle HLSe / Jb) gaadee ) | o 3 (5,000 P 1"‘
Pont B )S o 38 (5,00 (Y. o 3 Elgil yo -
JU ogadee (V4Y4) (Ls2) ap g
2 5 5eSilkee ez YITAZ
VIVATYSA FAY U
(Jome § §pomn )5 i 51 LS
YYOYSS) Y viay oy ¢
_ 1YY " oble
(Y5 oysekos #) Joles )1 F-T0AYA AJYY Egone
2 03 5Silke gez) YEVAS
FAOFA-F Va4 S5
(Jome § a5 i 51 LS
YES\ S VYA Y ol Y ,
BY-AVF Y VEYY & sé
v ol
(Y Oyseles YT Joles ) OYR- VYF VAYA Egome

Gy Sloas gl 3l nSiles 9,501 Slpr Slalllas o =Y
u“ . dl‘m dléLi . .’A}‘L@

Sloas oad o bl sl o5, (uKilhs j aslllas ol jo -)
(VoY Cood oz Jlw ] LS /,Y0) o 12 10 (godusS|

Sl ool solazul


http://www.oanda.com/currency/converter/

Ysy o (5 S00 5l g.ob P S Olous wo,yly b OHlus v p a,,T,.;

2 9)ly 8 Gl Ojles 4z ol e
8y Cwd ) (oomwsS lons o3 Silbse b & ylus
3 U (gt s Slos 3l | s S Iy ogeee) | o ylSinne | ppe | B
c
P B 33 o 8 (6,500 '(yeye S 3 Elgl 5o
Jbs ogelee (V+Y4) (HLs2) e
8 o)) oeSile aez) YIRS
VFAVFOTA 1337 i
2 ) oeSles ez ) VAFAY
YVaA Jf Vs
(ol 5 (Ko VG 5 LSa W
FYTYAL) ¥y \WAYY sy
_ AFA oble
(Yo Oselos AQ Jslee) Yo0Y -1V VOFOA Egorme
2 05l 5eSle o) YEYAZ
VEFIAD- A VY <o
AQAYY - ¥y YAY- sy o8l
- ¥ okl
(Y3 Osekee YO Jsles) YYFAFAVA 7 g

o o) SlodS 33y (o085 (e Canj sla L
Joles St o3t 90 a3 518 (6 S0me ol 51 50
ol CYE 5 s DY AVE aiye pge o FADFACY
i3 fazme il 00y 0,8 Sysln b, osalee YEFVE
Sleas 55, i, w5 daoe sy sl o Ls
Egome )3 CoaSg 3l (5)(Sma jl (o 2U (agr Snm
sabes ¥ Jsbee) U, oysales OFR-YYS 1l 15 clapss,
S)S5ane sla & jlus Colus g ol ool 851 (Yo
I ANV & ye pgm TV IN (S o 0 S 58
LIV Sl i 55T 31 5 /) lrls YU g s 55T
295 o glo Slas aie g Sl oah o5
Cugj leasd 3l (8 cws ) geinwoST Slons
IR St pamt y0 S 518 (6 S0 5l 5l (oo
tonslona | A 15 y0 g 5 57, +1F0 obs YU qapassS]

o] 00

Colo g 99— o0 00l i V| Jgax ;0 a5 jsb lan
pows o OIF (S pom 55 (e 58 (6, S00me slo &)L
el 00 33515 T VWA bl wms 55T 51 57 A1V 550
oz ST Dlods 50 )ls (o yE Slo D)l > Ao g
S Same 5l (LB U (oo Comnzj ladd (5] (58, Sews )
delna 117 @50 pgm 50 9 1 AV JKiz oo )3 e 310
FEW PR

5l oy S Bloas sl oyl a0
Pom R 0 ComS g 3l 2l Sl

149 5l sl JSim 50 CanSsr 318 (o S0me ppus ol
o S5 518 (60000 (o izped A 03 e LS
S ¥ 5l jlade 4y ble jo o LS VEYY ol nl &Slye yo
S S g2 (polae 50 F 095 ) 4295 b a5 Zew T 0ad 3,91 5
S0 bg g Bblie (glie O pslone o i a5




OlHes g 3918 ploby

1P olo ccliguud 3] MY o lods (o ) bxo (65909550 g pole YA

poe2 1 VMO (S5 pom ) e 51 60000 slo &)L
ol 002 351 5 1 YIF il wimasssST 5l 5 7 VAR &5 50
o 951 Slosd 13y (o585 (Slo D)l 4n3h o
S 5l (B U (o2 Sammsy Blosd (5] (523 S s 5D
ol A bne V0 &5 50 po )3 5 1D Sz pgm 50 (e S

G5 Al g Cmy

Sy (soimassST Sloss p3jly slo )l anze L)
oozl el li> 6ly Sge g oollas (Iale —w 13
Ssame 1 56 S i sloasly bl i s 5]
S <275 5 639 5l 6 St 4 Wl e &S ]
N [PER PR PR IR CEL G P IIN p TP SR |
5 g 09 L Ll oy o) Dlods 45 (5955 4 (5, SG0re
SBy—ie 9 93,5 o ] Jos 4 cbli> T (i g5
CaxiS oS 1 ES Lojls le e a5 el s oK sy
Slas poly slo Ol ws a4 be e olaass
5o Lo pled jo sl anw o5 lo codlad 51 5 B sedin o 55T
305U iz gl asddlae ol o ccwl sas]id o, b
Sleas o)y slo o)z anze 5505 5 bl Gl o)
JUESl G 3l esliiwl b Slils (65 150me 51 (L5U (cotun 55T
Geios gl Bl 3l Lo b bl 4o M 000 5 vl 8 codie
20,5 o0 Ll J3 250 @

50 S8 ggemme (5, SSams slo &)l Col v g
ol 00 ywesd LS YAATY Loy 38 slapgy Con i) Egommo
30 Olld g 4y by pe a0y AD (laie ol 5l aST el
Sy A o gl 00,3 V(o35 20 s
Dilgo [0V QYU piaowsST 6l 5 o Llo ptian—sS]
Oy Cewd ) (sagr Sy Slesd sla D)l 4 s ggerme
(o ild Yoz (6 Sane 5l Bb ((cogr Cny Slons 15
OYYOY VA« oy yd clopger Egome 1o ol § CoeSr o Mo
‘5)5])% Veve Jlo 5o GYo (aedee YEA Joleo) JU) (y5elee

U’JLQ,> 0)91)2' LJ A_Miuﬂ B UT Tl S ol o0

jls)LQP ©&HSase 3l u’_..;b YR 55 Slods S aij»

3l sog Cnj Slaas slo &)l anze 0l

ipgm o 5 Ub 5l gl sl
2 EEY ol gla Sim o S 1 o it o olia 2]
035 oy ,uSme [F VB Lo 5 TVY by yo AYAYY &l
Olnl b yolas pl>d £ g o @ azgi b aS el oo
e iy slo il > g alply s | Az gy LB
S clad 5l (L5 U oo ey SlodS 2 3)ly (58
oy pot > VPVVEOFA Jolas JSix pom o b 5l
0035)5 355052 Jby cyseles YYAA CYU pgss ,o 5 FYYVAD)
s ) rore sy sl Ol 4 e gaeme ]
5 M 51 (6 0ane 51 (SBU ((onge Sy Sloss ()] (58,
Jobes) JUy Gselen YoDVNAY oS slo o gyacns
Sl & lad Colis g ol 0as 35910 (Y (ygukeo AR
S AR & s pams T FIY ASim pgr yo M 35 oS sin s
FPIY Ol piem o 65155 5 522l Sl s (Y6 e 1 55
230y o 6l Ol 4 e g Sl o 850
1551 loas

Gy Slaas (5] (385 s ) (oo
W) ML’?LA/Y\ éxfo'b}..))dj/ o[ @YLJ MM}S‘
B . YU CORIWL S P CSp- PYCH EIWCS LS T SR 9

g 2 o1 518 B
2 EVY ol sl S 5o ool 38 g, SGoms mpe Lolais
LS Canload 08y pmeds )L AF Llo j0 g YAV il ps
oojm)oié)_.pdfcdos.g,a ool 5l zlmeul ogon a4y am g
FoS 1y Jlgz oo gblie g cul Sl sas Sb ey S
a3 nlple oSl (o0 pdy Az g WIS (o0 0 B 20
Jolas JSi oot 15 oo 18 (5 Sino e 31 36 oy
Syl ULy oselee AAATY ¢ 30 gy 50 DFFIAD-A
3D slere Csj s D )ls 4l fgasme el 0as F
o 6y00me 5 (B U (oag Comaj Slosd (5] (583 S
b osekes WEVEAA  daynd 6lo poms Egame ,o (5

Sl (o ] 00 0)5—‘).& ()YJ QQ"‘L“" ) Jél.bo)



Ysa o (5 S00 5l g.ob P S Olous wo,yly b OHlus v p a,,T,.;

9 TOSt axtllas asiles 5o Gubos (pl ;0 oo oolai—ul
5 w2 Oy Sl cul caaie sl i, o, Ken
s ek 30 02l ol 4zl oyl by sl b0 5,3 LSy
b pol> Gaiod nlod azg o)l Slyted 5 Col gunon 005
3,911 sl 00ls oL 5l ooliiwl o o)l e o TOSE axlllas
yolo adlhas ;o .cwl sogs Gy Slods sl &l a5
o ail )l olaelaly ooy Comj Sloos glo anje ez
(ESVD 2020) 5, 4 ol o oo 5 29,5 (65 bawgs
5 TOSt anlllas o 45 b o (YF) El sas 5,50
oo oolaz—ul (ESVD 2012) osls oKL 51 o, Ke
4 (g yd Sadgazne Jold Baion (l sla Cudguzme Eul
ol S pom 3280 Coluws 5l 5g, 4 Dledbl lasd da ools
4 bgiye arme Conj sl D)z 05l pas ol
391 Sl Sjls (o SISl e (I3 L (g Sane
S99 b (Souzm Jdo 4 bl 5 iy o500 o
&5l Obl 0wl (oo 09290 (eloizl g golaill
o e Silwdiage jsbaie 4 @b g la o dgas
dmle (oo S Glal o 4SS L) (codnsS]
Ot g golaidl gl Il 5l oolannl & 5G9y (6,5,15 4 (oas
sosss sl ol el ol sl Sl L
Tl (0 W' ()l Sl (g5l (G9,0 b g e lame
$SSame clled 5l L BUES ol sle o)l s 4o
apogi anlllae 3550 03500 ) ()] (55l 3, Shae S50 iz
) Sloas gla anze (355 (93 (Sile 4035 (oo
S sl o ,Shes Sgne jskiie & 5y 0 sl (oop
S SGame Edled )0 Sl ledgasme oo el b0 5 18
2 &l o s sST (Slej 5 (LS oo (sl e i 29)
Sloss il wlgi e oo ¢ (6 Sine collad il osgusme
0955 pol )3 Golee Slles o) a8 Cews I ooy S
O 0050 ()15 e 28T o5 al 5 S s |,
ey drmsgd Blanl by 43 satmsST Sloas jl cbilis

sl g calo y slo g5l b jo cdyay Jpad 05

2- Internalization

2599 05k OFF ) ComaSgr g oo (2] (e S DU
LB 03, 45 el o dlone s 3 FIF (Y +) (Y V5 Lo
23,5 (56 Dyere kT F

o Somj Slead pojly la Sjlas i ie ggerme mpmm
P02l CaeaSg g Mo il Sz (6 S00me 5l 5L
i gST 50 )3 AP (o585 55b 4 ISz oS ]
oS 2o )3 07 (VB s o1 (6l g 200 3 VY (oni e
Au3p (n s 958 (o0 aim e a5 5b les sl oud 035
5 Sz s & bgrye i 5 & BS Gl o)ls
R PVESCIPS ISP S RYCS PRGOSV SV VRS JO%
2o 3 A (850 e o 55T 53 D13 pgme (5, 0ane Lo
S Sleas gaome YL 55, 5l 4 4z g5 Ly Lol e
slo Syl e germe (JKix pgn LS 18 )0 g
(o oy Sload 55,1 (538 Sewd D) (gog Sy Slons
A lesn plo 5l Kz pom )0 58 ke ) 00me 5l (U
Lol o 3,91

DN, Cawd D) s Gy Dloas slo &l Al i g
SLpse Egame ;3 LS 8 ez ((oog Sy Sloas ()
OLlSen 5 5Ll Sl addllas b analis ;o o1l sy 905
(Sl sla o)) o Ol pus) slo jlus 4o ogas o
03k YO 5 FIY 0 a5 0D Y1) 6198V ldls oy
Qoyd o fo eV B ofe ey Gl 00l 00 (pedd Sl o Yo
s (V) (VoY) oK an g TOSE axdllas .oy 0,5 551
lo 4se &5 Sl oS 090 Egdge dine) o dalllas
03305 3,515 1y DIl () Same 51 (5 ag oy o
20l sl & jlis an e dwbre 1 po e asddlas jo o]
Mo (o D38 6 S0n 5l S0 sogy Gy Dloos
§| s a3l s gl gl 4 ol o o8l g CepnS'es
Slods byl sy g Oyl Sl 6 Sine 45s) alex
Slez adllas 5l 55 ol e 5 935 (o0 3)ls (cog S
i b dglie pgas ) (V) (T+ 1) o) San 5 lils

Iy | 00l 00} eSS d*‘“’“u“ 4o (‘_,,JLQ? sl u;';)')l

1- Externalities




OlHes g 3918 ploby

1P olo ccliguud 3l MY o lods (o ) Lo (65909550 g pole Yv.

10.

life cycle assessment. Journal of
Cleaner Production, Vol. 231, pp.
1200-1217.

Omotehinse, A. O., De Tomi, G,
Baninla, Y.,  2019. Proactive
Management of Ecosystem Services in
Oil Sands Pre-mining Phase. Journal of
Natural Resources Research.29,pp 1-
17.

Boldy, R., Santini, T., Annandale, M.,
Erskine, PD., Sonter, LJ., 2021.
Understanding the impacts of mining
on ecosystem services through a
systematic review. The Extractive
Industries and Society.

Haddaway, NR., Cooke, SJ., Lesser, P.,
Macura, B., Nilsson, AE., Taylor, JJ.,
Raito, K. 2019. Evidence of the impacts
of metal mining and the effectiveness of
mining mitigation measures on social—
ecological systems in Arctic and boreal
regions: a systematic map protocol.
Environmental Evidence. Vol. 8(1), pp.
1-11.

Hartman, H. L., Mutmansky, J. M.,
2002. Introductory mining engineering.
John Wiley & Sons.

Virgone, K., Brusseau, M.L., Ramirez-
Andreotta, M., Coeurdray, M.,
Poupeau, F., 2014, December.
Evaluating the Impact of Modern
Copper Mining on Ecosystem Services
in Southern Arizona. In AGU Fall
Meeting Abstracts (Vol. 2014, pp.
H51G-0695).

Zarandian, A., 2020. Development of
an instruction for estimating damage to
the marine coasts (in the north and
south of the country) resulting from oil,
gas, and petrochemical refinery
projects, Research Institute for
Environment and Sustainable

Slpcslog gy SH0) 0 w8 et ST Sloos
bzl 555 sl Sssle plo by o s 5T Sloss
Sleg—dgo 31 (S 005 oo Dloas &l) laiul 4y e a5
43h 398 (oo Slgidy (o9 walyS Sliniod gy H9hS e
b @ bgyye () S0me 51 (30 e Sy slo o)Lz
Oolae 0355 5k GBel (o 2 i 9 998 (o o 30
Al )3 9 WIS (o5 () 95 &5 (Giblis 0 w0
5 b b ST ]y (668 e ey &l
Aol 08 5wl )8 aiS o 0lg abogy o seiwoST Dloos

23 Py SaeE (sl ngh il ez pSl aalllas ol

29y e Sy sl &)l an3e 391 og—as

6‘).3 uﬁ?—"“‘" ES » o)lj 6LQU)L.~.‘> M,m\s)Lw 9)°

IRPHIRV PP Q] LS)"'\iL.!. 0 Slas Sgupy S (5,0

References

1. MA. 2005. Ecosystems and human
well-being. Island Press Washington
DC.

2. Li, F, Liu, X., Zhao, D., Wang, B., Jin,
J.,, Hu, D., 2011. Evaluating and
modeling ecosystem service loss of
coal mining: A case study of
Mentougou district of Beijing, China.
Ecological Complexity, Vol. 8(2), pp
139-143.

3. Torkashvand, A., Ghasemi Siani, M.,
Tabbakh  Shabani, AA. Karimi
Shahraki, B., 2019. Environmental
effects of mining and iron ore
processing in Choreh Nab mine, Zanjan
province. The Second Conference on
Mining and Green Mining Industries of
Iran. PP 9. (In Persian)

4. Farjana, S.H.,, Huda,N.,
Mahmud,M.A.P., Saidur, R., 2019. A
review on the impact of mining and
mineral processing industries through

1- Internalization


https://www.sciencedirect.com/science/journal/1476945X
https://link.springer.com/journal/11053

v

o (5 S00 5l g.ub P S Olous wo,yly b OHlus v p a,,Tﬁ

18.

19.

20.

21.

22.

23.

24.

25.

Ghana. Science of the Total
Environment. Vol. 781, pp. 146644
Murguia, D.I., Bringezu, S., Schaldach,
R., 2016. Global direct pressures on
biodiversity by large-scale metal
mining:  Spatial distribution and
implications for conservation. Journal
of environmental management, 180,
pp.409-420.

Costanza, R., De Groot, R., Sutton, P.,
Van Der Ploeg, S., Anderson, S.J.,
Kubiszewski, 1., Farber, S.,Turner,
R.K., 2014. Changes in the global value
of  ecosystem  services. Global
Environmental Change. Vol. 26 pp.
152-158.

Iranian ~ Society of  Consulting
Engineers. 2015. Wetlands and an
analysis of the causes and factors of
their stability and instability. (In
Persian)

Gardner, RC., Finlayson, C., 2018.
Global wetland outlook: state of the
World’s wetlands and their services to
people. InRamsar Convention
Secretariat. vol. 5, pp. 2020-5

Sayre, R., Karagulle, D., Frye, C.,
Boucher, T., Wolff, N.H., Breyer, S.,
Wright, D., Martin, M., Butler, K., Van
Graafeiland, K., Touval, J., 2020. An
assessment of the representation of
ecosystems in global protected areas
using new maps of World Climate
Regions and World
Ecosystems. Global  Ecology and
Conservation, 21, p.e00860.

IPRC. Islamic Parliament Research
Center of the Islamic Republic of
IRAN. 2020; Available.

from:
https://rc.majlis.ir/en/content/about_isl
amic_parliament_research_center.

De Groot, R., Brander, I., Solomonides,

11.

12.

13.

14.

15.

16.

17.

Development. Department of
Environment, Iran. (In Persian)

Qian, D., Yan, C., Xiu, L., Feng, K,
2018. The impact of mining changes on
surrounding lands and ecosystem
service value in the Southern Slope of

Qilian Mountains. Ecological
complexity, 36, pp.138-148.
OECD, 2019. Global Material

Resources Outlook to 2060 - Economic
Drivers and Environmental
Consequences.

Tost, M., Murguia, D., Hitch, M.,
Lutter, S., Luckeneder, S., Feiel, S.,
Moser, P., 2020 .Ecosystem services
costs of metal mining and pressures on
biomes. Journal of The Extractive
Industries and Society. Vol.7(1), pp.
79-86.

Siqueira-Gay, J., Sonter, L.J., Sanchez,
L.E., 2020. Exploring potential impacts
of mining on forest loss and
fragmentation within a biodiverse
region of Brazil's northeastern Amazon.
Resources Policy, Vol 67, p.101662.
Ranjan, R., 2019. Assessing the impact
of mining on deforestation in India.

Resources Policy, vol. 60, pp. 23-35.

Wasis, B., Saharjo, B.H., Kusumadewi,
F., Utami, N.H., Putra, M.H.W., 2018.
Analysis of economic valuation of
environmental damage due to sand
mine in Gumulung Tonggoh, Cirebon
District, and West Java Province,
Indonesia. Archives of Agriculture and
Environmental Science. Vol. 3(4), pp.
360-366.

Barenblitt, A., Payton, A., Lagomasino,
D., Fatoyinbo, L., Asare, K., Aidoo, K.,
Pigott, H., Som, CK., Smeets, L., Seidu,
0., Wood, D., 2021. The large footprint
of small-scale artisanal gold mining in



https://www.sciencedirect.com/science/journal/2214790X
https://www.sciencedirect.com/science/journal/2214790X
https://www.sciencedirect.com/science/journal/03014207

OlHes g 3918 ploby

1P olo ccliguud sl MY o lods (o ) bxo (65909550 g pole Yvy

31.

32.

33.

Ploeg, S., Costanza, R., Bernard, F.,
Braat, L.C., Christie, M., Crossman,
N.D., Ghermandi, A., Hein, L.,
Hussain, S., Kumar, P., McVittie, A.,
Portela, R., Rodriguez, L.C., ten Brink,
P., van Beukering, P., 2012. Global
estimates of the value of ecosystems
and their services in monetary units.
Ecosystem Services. Vol. 1(1), pp. 50-
61.

Brander, L., 2013. Guidance manual on
value transfer methods for ecosystem
services. UNEP.

Nazari, MR., 2020. Guidelines for the
economic  valuation of  basic
environmental assets. Sciences
Research Institute, Shahid Beheshti
University, Iran. (In Persian)
Montazerhojat, A.H., & Mansouri, B.,
2016. Economic  Valuation  of
Environmental benefits (A Case Study:
Bamdej Wetland). Quarterly Journal of
Applied Economics Studies in lran
(AESI). Vol. 5(18), pp. 243-269. (In
Persian)

26.

27.

28.

29.

30.

S. 2020. Ecosystem Services Valuation
Database (ESVD) Update of global
ecosystem service valuation data.
Available from:
https://www.espartnership.org/esvd/.
Adiansyah , J.S., Rosano, M.,
Biswas,W.,Haque, N., 2017.Life cycle
cost estimation and environmental
valuation of coal mine tailings
management. Journal of Sustainable
Mining.16(3), pp. 114-125.
Amirnejad, H., Ataie Solut, K. 2011.
Economic valuation of environmental
resources. Avaye Masih Publications,
427 pp. (In Persian)

Figueroa, E., Pasten, R., 2011.
Improving benefit transfer for wetland
valuation: income adjustment and
economic values of ecosystem goods
and services .Waddenacademie.

Van der Ploeg, S., De Groot, R.S.,
Wang, Y., 2010. The TEEB Valuation
Database: Overview of Structure, Data,
and Results. Final Report. Wageningen,
the Netherlands. Foundation for
Sustainable Development.

De Groot, R., Brander, L.M., van der


https://www.espartnership.org/esvd/
https://www.sciencedirect.com/science/journal/23003960
https://www.sciencedirect.com/science/journal/23003960
https://www.sciencedirect.com/science/journal/22120416

