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Abstract

Today, two major threatening issues to groundwater are its
reduction and its destruction, which affects both the quantity
and quality of these resources. Chaharmahal and Bakhtiari is a
region which have faced intensive decrease in groundwater
resources in recent decades. In this study the Shahrekord,
Boroujen, Sefiddasht and Khanmirza plains were purposefully
selected in order to study the effectiveness of groundwater
governance using a mixed method. The required data was
collected by the field method, which was through direct
observations and by interviewing 30 experts about the
effectiveness principle of the OECD. Findings showed that
annual extraction of 359.6m? of groundwater 87.7 percent of
which is used in the agricultural sector, along with the severe
reduction of water resources and the deficit in the cumulative
reservoir of the aquifers (406.4m? until 2018), have resulted in
consequences such as subsidence (up to 8 cm visible) and wells
piping (up to 40 cm). In this regard, assessing the indicators
and parameters affecting groundwater governance showed that
from the view-point of experts the "capacity” was the most
effective and the "policy coherence”, “appropriate scales
within basin systems” and “clear roles and responsibilities"
were the least effective. The effectiveness of groundwater
governance in the study area is assessed as "low and weak" in
such a way that the connection of this weakness with partiality
in affairs have caused multiplicity of users, excessive
consumption of groundwater resources, reduction of water
reserves, and most importantly, prohibition and criticality of
the plains.
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Table 1- Characteristics of the research area
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Area o i Population Economic activities Economic
Plane (km?) Cities Villages dependent on water areas
Total urban Rural P

Shahrekord ~ 404.7 7 11 284812 271165 13647 Agriculture, - semi-heavy g

industries, services
. Agriculture,  semi-heavy

Boroujen 380.6 3 2 80466 80311 155 industries, services 4

Sefiddasht 1449 1 1 6449 5471 g7g  Agriculture, ~ heavy 4
industries, services

Khanmirza 1384 1 27 31181 5248 25933 Adriculture, services and 0
small industries

Total 1068.6 12 41 402908 362195 40713 - 26

Reference: Statistical Center of Iran (2016), Iran Water Resources Management Company (2019)
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Table 2- Number of exploited wells in the studied plains (unit: ring, million cubic meters)
(Ko yio (yguben cals tanlg) andllae 5y90 (SCUID 43 (5,15 o s 390 (S0l dluxi - Jous

) wells Digging time Total Usages (Mmd)

Plain .
Deep Semideep Total Until1985 From 1985 diSCharge agricuiture Industry Drink
Shahrekord 509 307 816 201 525 186.2 153 10.5 22.7
Boroujen 192 183 375 123 252 37.7 33.1 1.2 34
Sefiddasht 145 42 187 80 107 39.2 35.9 11 2.2
Khanmirza 418 258 676 318 358 96.5 934 0.7 24
Total 1264 790 2054 812 1242 359.6 3154 135 30.7

Reference: Iran Water Resources Management Company (2021)

Table 3- Groundwater level in the studied plains in 1985-2019 (unit: meter, million cubic meters)
(caxSo yio (ygmlus ¢ yio 205 19) VFEF-IFAN 2,95 b axlllae 3590 (SCULID )3 dwojyrj &l g Y Joso

Maximum groundwater level (M) Cumulative Status of the plain
Plain Year of origin de\s('fii;tc;gn Total drop redssflg\é%lr Status Prohibition time
Shahrekord 19.8 331 13.3 203.31 Critical prohibited 16/01/2007
Boroujen 12 23.3 11.3 47.56 Critical prohibited 23/06/1984
Sefiddasht 14 41.4 27.4 80.82 Critical prohibited 23/06/1984
Khanmirza 9.2 37.9 28.7 74.73 Critical prohibited 15/04/2006
Total - - - 406.42 Critical prohibited -

Iran Water Resources Management Company (2019), Regional Water Company of Chaharmahal and Bakhtiari (2021)
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Fig. 2- Spatial distribution of dug wells and areas with high level groundwater drawdown in 2019
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Table 4- VVariables and statistical characteristics of interviewees
OB Nganbas g lol sa Fig g W yaxie -F Jgaa

Affiliation Frequency Percent Age (year) Frequency Percent Education Frequency Percent
University professors 6 20 Under 30 3 10 Diploma 2 6.7
Government experts 10 33.3 30to40 7 23.3 Bachelor 9 30
Civil society 26.7 40to50 15 50 Master 11 36.7
Beneficiaries 6 20 50 and more 5 16.7 PhD 8 26.6

Total 30 100 Total 30 100 Total 30 100

Reference: Authors' field studies and calculation (2022)
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Table 5- A scale for measuring the preferences and personal judgments of experts
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Fig. 3- Explanatory- continuational research design (Delavar and Kushki, 2017)
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Table 6- Study variables and parameters
32 2590 S oyl g W puiie -7 Jgo

Data type Main criteria

Parameters (case variables)

Analysis method

1- The primary evidence related to the subsidence

Quantitative Consequences of

2- The amount of wells-piping and its spatial distribution

Analysis of events

exploitation 3- The condition of lands around the observation wells
1. Existence of capable and competent officials and experts
in the water resource management sector
. 2. Relevance of the abilities of experts and officials to
Capacity

problems of the water sector

Qualitative

Policy coherence

Appropriate scales
within basin systems

Clear roles and
responsibilities

3. Strengthening and updating the knowledge and expertise
of relevant experts and officials

1. Coordinating and coherent communication between
executive institutions at the provincial and national scale
2. Implementation of policies related to exploitation and
protection of groundwater resources

3. Identification and evaluation of existing obstacles in the
policies and executive regulations of the water sector

1. Implementation of effective management programs in
basins

2. Creating cooperation and coordination between farmers,
civil institutions and government

3. Optimal use of groundwater resources considering long-
term goals

1. Responsibility of managers and experts to the water
resources management and governance

2. Existence of identification methods and tools to solve
existing gaps and weaknesses

3. Existence of regulatory mechanisms for transparent
implementation of water policies

Quantitative and
interpretive analysis

Reference: Authors' field and library studies
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Fig. 6- Sefiddasht plain, southwest side of the plain
UTM Coordinates= x: 513390 - y: 3550574
Subsidence: about 7 cm (02/08/2022)
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Fig. 5- Shahrekord plain, southwestern side of Kian
UTM Coordinates= x: 488626 - y: 3571330
Subsidence: about 8 cm (27/08/2022)
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Fig. 8- Khanmirza plain, north-eastern of Dehsahra
UTM Coordinates= x: 510956 - y: 3487132
Well piping: about 40 cm (18/08/2022)
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Fig. 7- Boroujen plain, southern side of Faradonbeh
UTM Coordinates= x: 520218 - y: 3539532
Subsidence: about 1 cm (20/08/2022)
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Table 7- Assessing of criteria and parameters derived from the OECD effectiveness principle (percent)
(M)D :»‘5) OECD  oid 51 Joo! 51 & p5imno (512 0l )by o LQQ»LM: Ui Y Jgas

Main criteria Parameters Possess Weight Effectivity level
1. Existence of capable and competent officials and experts in the water g7 7 0.081 71
resource management sector
Capacity 2. Relevance of the abilities of experts and officials to problems of the 76.4  0.075 57.3 505
water sector ‘
3. Strengthening and updating the knowledge and expertise of relevant ~ 71.1 0.041 29.2
experts and officials
1. Coordinating and coherent communication between executive 372 0.086 32
institutions at the provincial and national scale
Policy coherence 2. Implementation of policies related to exploitation and protection of 31.6  0.113 35.7 317
groundwater resources ’
3. Identification and evaluation of existing obstacles in the policies and  33.5 0.082 275
executive regulations of the water sector
1. Implementation of effective management programs in basins 433  0.102 44.2
H 2. Creating cooperation and coordination between farmers, civil
Vﬁ&?{fg;;?;i;giﬁs institutions and government 244 0.104 25.4 33.1
3. Optimal use of groundwater resources considering long-term goals 267  0.111 20.6
1. Responsibility of managers and experts to the water resources 54 0.089 48.1
management and governance
Clear rolesand 2. Existence of identification methods and tools to solve existing gaps 57.8  0.047 27.2 358
responsibilities  and weaknesses '
3. Existence of regulatory mechanisms for transparent implementation  46.5 0.069 321
of water policies
Sum total 49.2 1 38.3

Reference: Authors' field studies (2022)
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