
ENVIRONMENTAL IMPACT 

ASSESSMENT  

 

Dr. Hossein Moradi 

 

 

Departmet of Natural Resources 

Isfahan University of Technology 



Growing 

population 

Growing 

demands 

Pressure 

on natural 

resources 

Altering the 

ecosystem 

functions 

To control the alteration 
Special attention should 

be paid to the starting 

point i.e. project 

To bring Implementing projects in 

a sustainable way 

Sustainable development is 

responsive both to population 

demands as well as resources 

protection  

Resulting in A balance between the economical 

benefits and the damages of a project 

Environmental Impact Assessment (EIA) is a decision-making tool aiming to achieve this balance 

New 

projects 

Introduction 



EIA is "the process of identifying, predicting, evaluating and 

mitigating the biophysical, social, and other relevant effects of 

development proposals prior to major decisions being taken 

and commitments made (IAIA 1999)."  



Aims and Objectives of EIA: 

- Aims: 

- Ensuring that environmental factors are explicitly 

addressed in decision-making processes concerning 

proposed development 

- Improving the design of the proposed development 

- Anticipating, avoiding, minimizing, and offsetting adverse 

effects related to development proposals on the human and 

biophysical environment 

- Facilitating informed development decision-making 



Aims and Objectives of EIA: 

- Objectives: 

- Protecting the productivity and capacity of human and 

natural systems and ecological functions 

- Providing a means for public debate about the nature and 

direction of development 

- Facilitation learning and environmental education 

- Facilitating participatory approaches to development and 

decision-making 

- Promoting development that is sustainable  



Related terms: 

- Effect/Impact/Change 

- Assessment/evaluation 

- Environment: physical/Biological/Socio-economic 

- IA/EIA 

-CEA 

- ERA 

- ESIA 

- EIS/SEIS 

-… 

- EMP/EMS 

-… 

-… 

- Sustainability Assessment 

-… 

-… 

-CEA 

-SEA 



Definition of Strategic environmental assessment (SEA): 

Fischer (2007) 

  

is a systematic decision support process, aiming to 

ensure that environmental and possibly other 

sustainability aspects are considered effectively in policy, 

plan and programme making. 



Sustainable development: 

«Sustainable development is development that 

meets the needs of the present generation without 

compromising the ability of future generations to 

meet their own needs. » 

(World Commission on Environnent and Développement, 1987) 





 حیات انسان چقدر می ازرد؟



Why EIA is essential in Iran? 



Introduction 

Climatic and bio-climatic zones of Iran 

Caspian zone < 800 m  

Caspian zone > 800m  

Sea and lakes  

Main salt lakes and Kavirs  

Highest mountains  

Xerophilous forest zone  

Semi-steppic zone  

Steppic zone  

Subdesertic zone  

Baluchi zone  

Main sand dune areas  

Climatic zones 

Bio-climatic zones 





219 reptile species: 72 snake species, 

23 amphibians 

168 Mammals: 22 thereatened 

8 Wild cat species  

(Persian lion and Caspian tiger are extinct) 

2 Bear species 

3 Gazella species 

3 Deer species 

6 Sub-species of wild sheep 

Overview of biodiversity in Iran 

About 8,000 plant species: 1,800 endemic: 

2,428 threatened: 24 species endangered 

491 Bird species:  

225 Breeding birds 





Most frequent developmental projects in Iran 



Guidline on Hunting and FIshing 

Law on Hunting and Fishing 

Law on Environmental Protection 

Law on Air pollution Cntrol 

Law for Endangered Species of Wild Fauna and Flora 

Protection Of seas and border rivers against oil pollution 

Law for Endangered Species of Wild Fauna and Flora 

Law for Protection of Protected and Sensitive Areas  

RAMSAR Convention 

Article 50 - Constitution Of I.R.of IRAN  

1st  National Develomment Plan 

2nd  National Develomment Plan 

3rd  National Develomment Plan 

4th  National Develomment Plan 

Law on waste disposal 

Law on water Pollution control 

Law on Air Pollution control 

EPHC Code of Practice on EIA 

1971 

1965 

1957 

1974 

1974 

1974 

1975 

1974 

1975 

1980 

1989 

1994 

1998 

2004 

2004 

1994 

1995 

1994 

Hunting Center 

Hunting and Fishing Control Organisation 

Department of the Environment 

DoE-EIA Bureau 

1972 

Stockholm Summit, 1972  

Introduction 

Earth Summit (Rio), 1992  



 ارزیابی دفتر با مرتبط مقررات و قوانین

 
ِ1373 سیست هحیط اثزات ارسیابی درهَرد  سیست هحیط حفاظت شَرایعالی 138 شوارُ هصَب 
ِ1376  سیست هحیط حفاظت شَرایعالی هصَب  سیستی هحیط اثزات ارسیابی  آییي ًاه 
ُ1379 هصَب تَسعِ سَم بزًاهِ قاًَى 105 هاد 
ُ1384 هصَب تَسعِ چْارم بزًاهِ قاًَى 71 هاد 
ِ1387 هصَب تَسعِ چْارم بزًاهِ 71 هادُ در تٌفیذی تَسعِ سَم بزًاهِ 105 هادُ اجزایی  آییي ًاه 
1389 هصَب تَسعِ پٌجن بزًاهِ قاًَى 192 هادُ الف بٌذ 
 شَرایعالی 1390 هصَب  سیستی هحیط ارسیابی هطالعات اًجام هشوَل ّای پزٍصُ ٍ طزح ّا هقیاس ٍ ًَع تعییي  

 سیست هحیط حفاظت
ُهَضَعی ٍ ای هٌطقِ هلی، سطَح در راّبزدی ارسیابی هَرد در تَسعِ پٌجن بزًاهِ قاًَى 184 هاد 
ُپایذاری ّای شاخص ًظام هَرد در تَسعِ پٌجن بزًاهِ قاًَى 185 هاد 
ُتَلیذی ٍ صٌعتی ٍاحذّای استقزار هعیارّای ٍ ضَابط هَرد در تَسعِ پٌجن بزًاهِ قاًَى 188 هاد 
ُسبش هذیزیت هَرد در تَسعِ پٌجن بزًاهِ 190 هاد 

 
 :اثرات ارزیابی دفتر کلی سیاستهای

  ٍ تجوعی هحیطی سیست اثزات ارسیابی با ّوگام تَسعِ ّای بزًاهِ راّبزدی هحیطی سیست اثزات ارسیابی      .1
 ای پزٍصُ

ِ ای ٍ کشَری سطَح در سیست هحیطی دستَرالعول ّای ٍ استاًذاردّا هقزرات، قَاًیي، باسًگزی ٍ تذٍیي      .2  هٌطق
ِ ریشی ٍ اًساًی هحیط سیست حَسُ در کشَر سیست هحیطی هخاطزات ٍ تْذیذّا شٌاسایی      .3   هحَر سهاى بزًاه

 .هزدم سلاهت ٍ هحیط سیست کیفیت ارتقاء هٌظَر بِ فزصت بِ آًْا تبذیل جْت
 کشَر سیست هحیط ارسیابی ًظام اطلاعاتی پایگاُ ایجاد      .4
 اطلاعاتی آساد جزیاى ایجاد ٍ هحیطی سیست ساسی فزٌّگ ٍ عوَهی افکار تٌَیز رساًی، اطلاع      .5
 پایِ اطلاعاتی اقلام تذٍیي ٍ تْیِ.6
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EIA process in Iran 



EIA process in Iran 
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Nature of environmental impacts 

 

Effects/Impacts 

Incremental effects 

Additive effects 

Synergistic effects 

Antagonistic effects 

Rate of increases in 

heavy metal 

concentration, and 

standards 

A: 10% mortality 

B: 10% mortality 

Effects of heavy 

metals on fish in 

higher temperature 

and  lower dissolved 

oxygen 



What attributes? 



Temporal characteristics of environmental impacts 

 

- Duration……………………Length of time that impact occurs 

- Continuity………continues/ discontinues, electricity, noise from blasting 

- Immediacy……………….odor/health effects from livestock operation 

- Frequency ……………street and airport noise 

- Regularity……………..military operation 

 



Other effects attributes 

 

- Magnitude  

- Direction (adverse-Neutral-Positive) 

-Spatial extent 

- Reversibility/irreversibility 

- Likelihood 
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Scoping:  

 

- Determines  of 

the important 

issue and 

parameters that 

should be 

addressed in an 

EIA,  

- establishes 

spatial and 

temporal 

boundaries,  

- focuses on the 

relevant issues 

and concerns. 



Scoping the Human Environment 



How to establish a Spatial Boundaries: 



How to establish a Spatial Boundaries: 



Accuracy 
vs 

Precision 

Impact 
prediction  



Impact prediction  

What to 
predict? 



Impact prediction  

How to 
predict? 



Impact prediction  

What to 
predict? 



Impact prediction  

How to 
predict? 



Example: effects of Gas-gathering piplines and facilities on fish and fish 

habitat for the Mackenzie Gas Project 





Impact evaluation and determination of significance 
 



Impact evaluation and determination of significance 
 



Impact evaluation and determination of significance 
 



Impact evaluation and determination of significance 
 



McHarg system - Overlays 

Scale is really important: 

One of two following errors may 

occur: 

1) local impacts absorbed by 

impacts at a larger scale 

2) Small scale impacts are given 

the same weight as higher 

scale impacts 

Impact evaluation and determination of significance 
 



Impact evaluation and determination of significance 
 



RAPID IMPACT ASSESSMENT MATRIX 

(RIAM) 

 

PASTAKIA, 1998 

Developed, 2010 



Impact evaluation and determination of significance 
 



Impact evaluation and determination of significance 
 



Impact evaluation and determination of significance 
 





Impact evaluation and determination of significance 
 









Impact evaluation and determination of significance 
 



Impact evaluation and determination of significance 
 



Impact evaluation and determination of significance 
 



Impact evaluation and determination of significance 
 



Impact evaluation and determination of significance 
 



SIAM - Case study: A highway in Central Portugal 



EIA methods: Networks 



- Bayesian networks are also known as belief networks, causal networks, probabilistic 

networks, or Markov random fields  

 

-  A Bn consists of a set of variables, represented as nodes, which are connected by 

directed links, represented as arrows or arcs 

  

-  In general, a Bn is a Directed Acyclic Graph (DAG) representing causal 

relationships between variables by arrow connections and allowing evaluations of 

conditional dependences between variables  

 

 

 

Bayes rule describes the relationship between the two conditional probabilities 

between           and         : 

 

 

 

 

 

( | )p A B ( | )p B A

( | ) ( )
( | )

( )

p B A p A
p A B

p B


EIA methods: Bayesian networks 

A B 



A

y
x

20.0
80.0

B

v
w

16.0
84.0

EIA methods: Bayesian networks 



Physical impacts

High
Low

66.0
34.0

Pollution

High
Low

80.0
20.0

Habitat loss

Severe
Low

10.0
90.0

Wildlife mortality

High
Low

30.0
70.0

Biological alteration

High
Low

75.0
25.0

Biological impacts

High
Low

43.5
56.5

Ecological_impacts

High
Low

48.0
52.0

Overall_impacts

High
Low

52.1
47.9

Social impacts

Positive high
Positive low

70.0
30.0

Economic impacts

Positive high
Positive low

95.0
5.00

EIA methods: Bayesian networks 


