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Major Active Faults Map of Iran
(Hessami Azar et al., 2003)

Seismic codes and engineering practice had in the past invariably demanded that
“buildings of important classes . . . shall not be erected in the immediate vicinity of
tectonic faults recognized as being seismically active” (e.g.: EC8 1994). “
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RECENT DEVELOPMENTS IN IRAN CODES AND POLICY TO
REDUCTION OF SURFACE FAULT RUPTURE HAZARDS IN URBAN
AREAS AND NEW INSIGHTS FROM TWO DECADES OF RESEARCH
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No. Fault Pipeline X Y
1 AbbasAbad-Fault GP-6INCH 38397.13 12588.67
2 AbbasAbad-Fault GP-4INCH 37501.87 1327334
3 AbbasAbad-Fault GP-6INCH 37452.69 13310.95
4 AbbasAbad-Fault GP-6INCH 3725989 | 1345839
5 AbbasAbad-Fault GP-10INCH 3715834 | 13536.06
6 AbbasAbad-Fault GP-GINCH 37182.86 1351731
7 AbbasAbad-Fault GP-6INCH 38112.19 12806.58
8 AbbasAbad-Fault GP-6INCH 38175.11 12758.47
9 AbbasAbad-Fault GP-6INCH 37482.99 13287.77
10 Bagh-Feiz-Fault GP-8INCH 2978235 10909.38
11 Bagh-Feiz-Fault GP-160MM 29860.71 10860.86
12 Bagh-Feiz-Fault GP-160MM 30095.56 10715.46
13 Bagh-Feiz-Fault GP-160MM 30204.93 10647.74
14 Bagh-Feiz-Fault GP-160MM 3022533 10635.11
15 Bagh-Feiz-Fault GP-6INCH 3027529 | 10604.17
16 Bagh-Feiz-Fault GP-4INCH 30694.15 10429.17
17 Bagh-Feiz-Fault GP-4INCH 30934.74 | 10346.22
18 Bagh-Feiz-Fault GP-4INCH 31006.23 10321.57
19 Bagh-Feiz-Fault GP-4INCH 32129.96 9673.77
20 Bagh-Feiz-Fault GP-4INCH 32248.71 9570.161
21 Bagh-Feiz-Fault GP-4INCH 3264925 | 9220.705
22 Bagh-Feiz-Fault GP-4INCH 33006.71 8719.649
23 Bagh-Feiz-Fault GP-4INCH 33021.42 8697.812
24 Bagh-Feiz-Fault GP-4INCH 32780.6 9055.268
25 Bagh-Feiz-Fault GP-4INCH 32712.64 | 9156.147
26 Davoodiyeh GP-GINCH 37674.53 11770.27
27 Davoodiyeh GP-6INCH 37317.87 116594
28 Davoodiyeh GP-6INCH 37596.65 | 11746.06
29 Davoodiyeh GP-4INCH 3747273 11707.54
30 Davoodiyeh GP-4INCH 37706.55 11780.23
31 Davoodiyeh GP-6INCH 3709235 11518.65
32 Davoodiyeh GP-4INCH 37098.48 11514.32
33 Davoodiyeh GP-6INCH 3662298 11679.94
34 Davoodiyeh GP-6INCH 36739.54 11677.59
35 Davoodiyeh GP-6INCH 3606537 | 11631.48
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Planning for Development of Land on
or Close to Active Faults

A guideline to assist resource management
planners in New Zealand

Report prepared for the Ministry for the Environment by
Janine Kerr, Simon Nathan, Russ Van Dissen, Peter Webb,
David Brunsdon and Andrew King

Figure 5.1: Example of fault mapping

Two recently published geological maps show the Wellington Fault, but neither is sufficiently

A map should only be interpreted at the scale it 1s compiled at. Figure 5.2 shows what happens
when published maps are enlarged.

10 Fianning for Development of Land on or Close to Active Faults

Figure 5.2:

Interpreting fault maps

1: 250,000 pubiication scale

Geological maps in New Zealand are often published
at the 1:250,000 scale. The fault data is simplified
for map clanty.

1: 50,000 compilation scale

Fault data is drawn on maps at this scale when being
compiled for 1: 250,000 scale presentation, but the
data is then simplified for publication.

1: 10,000 scale

If a 1: 250,000 scale map is enlarged to this degree
(as it often is, especially on photocopiers) the fauit
will be inaccurately portrayed and its placement
interpreted wrongly. A key mistake is thinking that a
fault intersects a particular property when it does not.

On the 1: 10,000 scale map, the pink area
represents the width of the line portraying the fauit in
the 1: 250,000 scale map. In reality, the fault is
unlikely to be this wide, although the zone of
deformation around the fault could be wider.

Fauits shown on planning maps at 1: 10,000 scale
must be compiled, and features located, at a scale
consistent with end use.

Data should not be transferred from larger scale
maps (1: 250,000) fo typical district pian maps

(1: 10,000), or used for detailed land use planning
purposes.

Planning for Development of Land on or Close to Active Faults 1"
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MFE GUIDELINES FOR DEVELOPMENT OF

LAND ON OR CLOSE TO ACTIVE FAULTS
The Ministry for the Environment (MfE), has published
Guidelines on “Planning for Development of Land on or
Close to Active Faults3 (Kerr at al. 2003, see also King
et al. 2003; Van Dissen et al. 2003). The aim of the
MfE Guidelines is to assist resource management
planners tasked with developing land use policy and
making decisions about development of land on, or
near, active faults. The MfE Guidelines provide
information about active faults, specifically fault rupture
hazard, and promote a risk-based approach when
dealing with development in areas that are subject to
fault rupture hazard.

The guidelines were developed because (Kerr et al.,
2003):

“There is no technology to prevent earthquake damage
to buildings built across faults.”
The main elements of the
presented by the guidelines are:
1. Fault characterisation relevant to planning for
development across fault lines which focuses on: a)
accurate location of faults (including its “fault
complexity”, i.e., the distribution and deformation of
land around a fault line); b) definition of Fault
Avoidance zones, and; c) classification of faults based
on their recurrence interval (time interval between
large earthquakes on the same fault), which is an
indicator of the likelihood of a fault rupturing in the near
future.

2. The Building Importance Category, which indicates
the acceptable level of risk of different types of
buildings within a Fault Avoidance zone.

risk-based approach

Tabile 2.1

Average Recurrence interval of Surtace Rupture, W Classes ang mamples of New Zeatandg faulls
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| <2000 years

Alpine. Mope Awalers Wealinglon Mohaka

I 2000 years 10 <3500 yemrs

Oster FZ, Ohanu, Makur, Rangipo, Ruabine

1] <500 yoars 10 <5000 years
5000 years 10 210,000 years

10,000 years %0 220,000 yoars

20 000 yeors 0

Notes Fauls with average recusmence intervads

125 000 yoars ND

Dunstan, Lake Heron, Poul. Ngaxury, Poukawa FZ
Dagety. Eok, Kanol, Wheaso, Ruataniwha

Pisa, Cevendale. Martinborougn, Blackbum FZ

125 000 years are not considered active. FZ = Fault Tone
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L S ‘ X
Netes
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1 Recumncs il based on B Clasaes of Ken of

area not covered by LIDAR

area of LIDAR coverage

best estimate of fault

<

K

Figure 41

accurate fault location
(£10m Uncnwmy)_

rupture location \ \
Destritvted
(+ 40 m Uncertainty) S

\ approximate fault location on LIDAR
{2 25 m Uncertainty)

w ‘-—_‘__ fault location linework derved from QMagp

Locational
Uncertainty, or

Wil Ot

Inferred fault location on LIDAR

Well Dvbont

{2 125 m Uncertainty)
Fault
Complexity

Sketch summary of the Uncertamty assocated with active fault mapping. A LIDAR DEM s depicied

by the grey area. The red ine represents the faull frace and yellow bands represent the Location Uncertainty
associaled with accurale/approxmatesnietred Iinework on LIDAR and the uncertamty for QMap linework
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Log(D) =

—1.69+1.16* Log(L)

Log(D)=-044+042* Log(L)

Log(D)=-198+1.51* Log(L)
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Seismic Fault-induced Failures, 2001 January

Plenary Discussion

ributions to this workshop and about 80

nd Duzce Earthquakes in Turkey and the
¢ a formal

KONAGAI: Thanks to you all, we got 17 valuable cont
participants registered. We talked a lot about the Kocaeli & . : J
Chi-Chi Earthquake in Taiwan, and we are now starting the plenary discussion. It will b orm
way for us to be divided in two groups, a panel of experts on stage and the audnem;e. Bu} [ dqn t lllfe
to stick to this formality. 1f you don’t mind i1, 1 would like to have a face-to-face discussion sitting in
circle.

Needless 1o say, one of the most spectacular aspects of these earthquakes was the damage to
structures inflicted by faulting. and is posing us difficult problems about minimizing the fault-related
damage. In some less populated regions, limiting development within known and active fault zones
would be very cffective, and indecd in California, USA, a law to this effect has been enacted since
the early 1970s. This limitation, however, might be very difficult in such overpopulated countries as
Taiwan and Japan. This viewgraph shows recognized fault traces in the mid-wcstcrr! part of Japan.
On this map, some cities of large populations exceeding a million are found just on thick fault traces.
They include Kyoto of |.5 millions population above Hanaori fault, a historical city with a large
number of temples and shrines, Osaka with 2.6 millions population above Uemachi fault, Nagoya,
2.2 million, with Tenpaku fault ... and Kobe is right here. You can recognize that Kobe city spreads
over a bundle of faults running parallel. Some faults, being hidden below, may not be mapped yet,
and our country, as well as Taiwan, is cracked up into thousands of pieces. After a big event, you can
tell the presence of the fault, but before it, you cannot.

With this kind of information provided, what kind of actions should we take? ... Sounds like we are
tackling impossible or almost impossible missions.

/”;
o B
JIERR LKYOT' Active fault traces in Kinki, Japan
| » /

Densely populated urbanized areas are
found on or slightly off active fault
traces in the mid-western part of Japan.
They include:

Nagoya: 2.2 millions,

Kyeto: 1.5 millions,

Osaka: 2.6 millions and

Kobe: 1.5 millions population,
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