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ARTICLE INFO ABSTRACT
Article type: This study aimed to comparatively investigate local communities' perception
Research Paper of the outcomes of check dam projects (watershed management measures) in

two watersheds with different socio-economic structures, Khanik (agriculture
and qanat-based economy) and Firuzeh Mine (mining-based economy) in
Khorasan Razavi Province, Iran. This applied research employed a
descriptive-analytical survey method. Data were collected using a
researcher-made questionnaire with a five-point Likert scale comprising 27
items across four dimensions: hydrological, economic, social, and flood
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for ranking items, and the two-sample Kolmogorov-Smirnov test was applied
to compare response distributions between the two communities. No
significant differences were found in over 85% of items (23 out of 27), with
the strongest convergence observed in the flood damage reduction dimension
(all items ranked among the top five in both watersheds). However, significant
differences were detected in four key items: "increased ganat discharge™ (X7),
"increased agricultural well discharge” (X6), "increased agricultural land
price” (X3), and "conflict with the implementing government agency" (X25)
(p<0.05). In Khanik, increased ganat discharge ranked first, whereas it ranked
seventh in Firuzeh Mine. Overall satisfaction was substantially higher in
Khanik (72.2% high satisfaction) compared to Firuzeh Mine (0% high
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EXTENDED ABSTRACT

Introduction: Watersheds, as ecological and socio-economic systems, play a crucial role in providing ecosystem
services, sustaining water and soil resources, and supporting local livelihoods. Integrated watershed management,
beyond purely technical approaches, requires a deep understanding of local stakeholders' perceptions and priorities
regarding the outcomes of implemented measures. Although numerous studies have evaluated the effectiveness
of watershed management projects in individual watersheds, comparative research that examines the perceptions
of communities with fundamentally different socio-economic structures (e.g., agriculture-based vs. mining-based
economies) is scarce. This research gap exists although that such comparisons can provide valuable insights for
project designers and natural resource policymakers. Accordingly, the present study was designed and conducted
to compare local communities' perceptions of the outcomes of check dam projects in two watersheds—Khanik
(with an agriculture- and ganat-based economy) and Firuzeh Mine (with a mining-based economy)—in Khorasan
Razavi Province, Iran.

Methodology: This applied research employed a descriptive-analytical survey method. Data were collected
through a combination of documentary studies (extracting technical specifications of check dams from the General
Department of Natural Resources) and fieldwork (face-to-face interviews with household heads). The main
instrument was a researcher-developed questionnaire using a five-point Likert scale (1=very low to 5=very high),
comprising 27 common items across four main dimensions: hydrological (5 items), economic (12 items), social
(4 items), and flood damage reduction (4 items). Content validity was confirmed by 5 faculty members of the
Khorasan Razavi Agricultural and Natural Resources Research and Education Center and 3 senior experts from
the General Department of Natural Resources. Reliability was assessed using Cronbach's alpha in a pilot test of
30 individuals in each region, yielding values above 0.75, indicating good reliability. The statistical population
consisted of all beneficiary household heads residing within the implemented watershed management project areas
(120 households in Khanik and 146 households in Firuzeh Mine). Sample sizes were calculated using Cochran's
formula for finite populations with a 95% confidence level (t=1.96), maximum variance (p=q=0.5), and a margin
of error of 0.05, resulting in 92 respondents in Khanik and 106 in Firuzeh Mine. The Friedman non-parametric
test was used to rank items within each watershed. To compare the response distributions of the two independent
communities and determine significant differences for each item, the two-sample Kolmogorov-Smirnov test was
applied at a significance level of 0.05.

Results and Discussion: Demographic and economic characteristics revealed fundamental differences between
the two communities. Mean age was 61 years in Khanik (predominantly 60-74 age group) and 42 years in Firuzeh
Mine (predominantly 30-44 age group). The dominant education level was elementary school in Khanik (44%)
and high school diploma in Firuzeh Mine (42%). The primary occupation was agriculture and livestock farming
in Khanik (38%) and mining-related self-employment in Firuzeh Mine (42%). Out of 27 common items, the
Kolmogorov-Smirnov test showed no significant differences for 23 items (over 85%) between the two
communities (p > 0.05), indicating high convergence of perceptions across most dimensions. The strongest
convergence was observed in the flood damage reduction dimension: items including reduction of village flooding
(X14), reduction of damage to houses (X15), reduction of damage to orchards and farmlands (X16), and reduction
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of damage to roads (X17) were all among the top five priorities in both watersheds, and the Kolmogorov-Smirnov
test revealed no significant differences for any of these items. However, significant differences (p < 0.05) were
found for four key items between the two watersheds: 1) Increased ganat discharge (X7): in Khanik, it ranked first
with a mean rank of 21.19 (highest priority), whereas in Firuzeh Mine it ranked seventh with a mean rank of
15.95. 2) Increased agricultural well discharge (X6): Khanik ranked 6th (high priority) while Firuzeh Mine ranked
17th (low priority). 3) Increased agricultural land price (X3): in Firuzeh Mine, it ranked 5th with a mean rank of
19.73 (relatively high priority), while in Khanik it ranked 11th with a mean rank of 13.86 (medium priority). 4)
Conflict between villagers and the implementing government agency (X25): in Khanik, it ranked 14th with a mean
rank of 13 (medium priority), whereas in Firuzeh Mine it ranked 26th with a mean rank of 10.36 (lowest priority).
Overall satisfaction with watershed management measures was 72.2% in Khanik (50% high and 22.2% very high),
while in Firuzeh Mine no respondent reported high or very high satisfaction, and 77.5% rated satisfaction as
medium. Willingness to implement similar projects in the future was 58.8% in Khanik (52.9% high and 5.9% very
high) and zero percent in Firuzeh Mine (87% medium and 13% low).

Conclusion: The findings of this comparative study demonstrate that despite considerable convergence between
the two communities in perceiving the protective and flood damage reduction functions (as a universal value
independent of livelihood structure), significant differences in prioritizing hydrological outcomes and institutional
conflicts are rooted in the degree of local economic dependence on water and soil resources. In the Khanik
watershed with an agriculture- and ganat-based economy, increased ganat discharge is considered the most critical
project outcome, whereas in the Firuzeh Mine watershed with a mining-based economy, even technically
successful projects have low perceived effectiveness from the community's perspective and are met with relative
indifference. The absence of conflict in Firuzeh Mine is not due to successful participation but rather to
indifference toward the project, which itself poses a threat to long-term sustainability. From a practical standpoint,
in ganat-dependent agricultural areas, groundwater recharge projects enjoy high priority and acceptance but
require institutional conflict management and strengthening of continuous participation mechanisms (especially
in monitoring and evaluation). In mining-based areas, watershed management projects should be designed
alongside more direct economic benefits (e.g., temporary employment or local infrastructure improvements) to
enhance social acceptance. Purely technical evaluations or those based solely on average satisfaction, without
attention to local socio-economic contexts, may yield misleading results.
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Figure 1- Location of the Khanik district and turquoise mine in Iran and Khorasan Razavi Province
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Table 1- Comparison of technical specifications of earth dams in the two studied basins

Characteristic Khanik Basin Firoozeh Basin
Number of earth dams 3 dams 1 dam
Excavation volume (m?3) 15,500 1,364
Reservoir capacity (m3) 31,000 6,650
Number of fillings per year 2 to 3 times 2 to 3 times
Year of completion 1397 1398

Recharging ganats and

Main purpose flood reduction

Flood control and recharging downstream ganats

ORR9F Tk 92559,

olpmadiz (S)lie (bl 2 (e I 3)Sag) ol (obony o) b (el (o gi e Llod 4 5 (6305 g5 51 pol> g
danlyo b cunss a8 3 10 pbsl pl8 g o cleMbl (6,010,8 ilatily oage o 1) (Lol Ol ids Jowe ladigd o] o &8 ol
Slbd 5 e Cab b (S Sllas woe il o wjl £5) eddln] clbofsy b leMbl (il b wlio JS o)l &
A5 (63135 e asley I (05,55 (slmodls eg) 5 ) anlas g ond b dslitiusy o)l Sl pgd P )3 0 gl il (6,


https://dor.isc.ac/dor/20.1001.1.24235970.1405.14.2.2.1
http://jircsa.ir/article-1-616-fa.html

(VE0 OF als ¥ 0)les) 3y T Zghaw (sdiLolu Y

(625 45903 09l 9 (5 Lol drol
ool 2 00ls St 1) (glel dmal (ST slasis) (o lo350] (slagsbo (sl o3gae 53 (Sl oo (sl iy pos salos
el Glr oS oS dbaly 5,5 L digel o b 39 8 VY adlllae plonil g 53 lajlgils (ol 2lasd ¢ Slage Chinliie g (g5l o]
2 dewloes () alayly) dgaxe
n=Nt?pg/Nd +t?pq (V) dlas,

dnoly dluw N g Jl50 550 Cuio D925 pis i ¢ )la3d 50 Cuo Dgag Jloin! P jbre (sllas

Sl el 55 Limads ool o 3 sy cllgils IS 3lass sy oDl (6o 5 o )ledd 51 o5 s slol bl
oS il g S (t21.96) 1o y> B lisebsl s (53,5 a5 55 b 4 .ol 0355 Jlgls VEF 0958 yine (sbivgy 4 5 VY-
A5 Dyglys 585 Vo8 gAY LS 5 09 pb g Sl sliwg) 4> diged p /0 jlxe slas 4 (p=0.5, q=0.5)

G503l 15
w5 NS () O iy el g ord (b Kingh bawg 45 39 (laclidun  cadlale 93 0 ) lagh (Lol 3]
sl ol Lisu g3 delidusy opl (8,8 e 0yp0 (D305 (LS F-obj F-lawgie ¥

Owo) Clus 248 o Lol Jad lgils clael jlad «Muass pdaw ¢y 1 cloinl- g3laidl 5 (63,8 Glasuie — ol isy
P ol g (w3 9 ) 2L g =l

2 45 B oMoy Y gdo 75 4 dnr sl 50 S e 458 VY ol g 5] (slaaly 4y s (555 lomiun —pgd iy
8 ylke die;

aolidinn 3 a6 9 dlasl =Y Jguin
Table 2- Dimensions and items of the questionnaire

Dimension Nlé?ﬁ:;qs Main items
Hydrological 5 Resolving water shortage (X4), _Increasing _the number of permittgd well§ (X5_), Increasing
well discharge (X6), Increasing ganat discharge (X7), Increasing Spring discharge (X8)
Increasing cultivated area (X1), Crop production (X2), Price of agricultural land (X3),
Economic 12 Livestock production (X9), Number of livestock (X10), Orchard production (X11), Orchard area

(X12), Price of orchard land (X13), Employment (X18), Reducing unemployment (X19),
Increasing income (X22), Improving tourism facilities (X27)

Reducing migration (X20), Return of migrants (X21), Intra-village conflict (X23),
Social 6 Inter-village conflict (X24), Conflict with the implementing government agency (X25), Conflict
with other institutions (X26)

Flood damage Reducing flooding in the village (X14), Damage to houses (X15), Damage to lands (X16),
reduction Damage to roads (X17)
Participation 5 Participation in decision-making, implementation, monitoring, maintenance, and evaluation
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Table 3- Comparison of key respondent characteristics in the two watersheds of Khanik and Madan Firouzeh

Characteristic Khanik Watershed Madan Firouzeh Watershed
Mean Age (years) 61 42
Age Range (years) 34-81 30-75
Dominant Age Group 60-74 years (44%) 30-44 years (65%)
Mean Household Size (persons) 4 4
Dominant Education Level Primary (44%) Diploma (42%)
Dominant Main Occupation Farming and Livestock (38%) Mining-Related Self-Employment (42%)
Irrigated Land Ownership (< 1 ha) 61% 100%
Rainfed Land Ownership (2—4 ha) 17% (> 8 ha: 27%) 2%
Irrigated Orchard Land Ownership (< 1 ha) 67% 85%
Livestock Ownership (< 5 head) 94% 100%
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Table 4- Comparison of item prioritization and Two-Sample Kolmogorov—Smirnov test results between the two

watersheds
Khanik Firoozeh
Code Item Rank Mean Rank Rank Mean Rank KS Result
X7 Increasing ganat discharge 1 21.19 7 1595 p<0.05
X14 Flood control in the village 2 20.72 22 25.27 NS
X15 Reduction of damage to residential houses 3 19.83 12 25.91 NS
X16 Reduction of damage to orchards and lands 4 19.17 4 22.23 NS
X17 Reduction of damage to roads 5 18.69 3 25.18 NS
X6 Increasing discharge of agricultural wells 6 17.67 17 1127 p<0.05
X13 Increasing orchard land price 7 17.25 6 19.64 NS
X8 Increasing spring discharge 12 13.58 8 14.50 NS
X4 Resolving water shortage 9 16.33 13 11.36 NS
X1 Increasing cultivated area 8 16.97 12 11.36 NS
X3 Increasing agricultural land price 11 13.86 5 19.73 p<0.05
X2 Increasing crop production 10 15.53 16 11.27 NS
X12 Increasing orchard area 15 12.64 9 12.36 NS
X11 Increasing orchard production 13 13.47 14 11.36 NS
X25  Conflict with the implementing government agency 14 13.00 26 1036 p<0.05
X22 Increasing income 16 12.58 11 12.36 NS
X18 Creating employment 17 12.56 21 10.36 NS
X21 Return of migrants to the village 20 11.11 10 12.36 NS
X19 Reducing unemployment 19 11.61 22 10.36 NS
X20 Reducing migration 21 10.97 23 10.36 NS
X27 Improving welfare and tourism facilities 22 10.53 18 11.27 NS
X5 Increasing number of permitted wells 26 8.72 19 10.36 NS
X23 Intra-village conflict 23 9.97 24 10.36 NS
X24 Inter-village conflict 24 9.72 25 10.36 NS
X26 Conflict with other government agencies 18 12.53 27 10.36 NS
X9 Increasing livestock production 25 9.06 15 11.32 NS
X10 Increasing number of livestock 27 8.72 20 10.36 NS
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Table 5- Distribution of overall satisfaction and willingness for future projects in the two basins

Level Overall Overall satisfaction Willingness for future Willingness for future
satisfaction (Khanik) (Firoozeh) (Khanik) (Firoozeh)

Very high 22.2% 0% 5.9% 0%

High 50.0% 0% 52.9% 0%
Medium 27.8% 77.5% 41.2% 87.0%

Low 0% 22.5% 0% 13.0%
Very low 0% 0% 0% 0%

Total 72.2% 0% 58.8% 0%
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