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Article Info ABSTRACT

Article type: Background and Objectives: The Zagros forests have always held a
Full Length Research Paper  gpecial place in the lives and livelihoods of local communities, and their
benefits have led to a high dependence of forest dwellers on forest
resources. However, unprincipled exploitation in most areas has reduced
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Received: 01.04.2026 forest canopy cover and the quantitative and qualitative parameters of trees,
Revised: 06.05.2026 thereby reinforcing the importance of forest restoration and development
Accepted: 06.13.2026 programs in the Zagros vegetation zone. This study aims to evaluate the

forest restoration and development program in Kurdistan Province, identify
its most important challenges, and develop scientific-practical programs for
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eywords its improvement.

Forest area reduction,
Forest destruction,

Forest restoration and Materials and Methods: To describe the current state of the forest
development, restoration and development program, ten-year statistics and performance
Management response, records of Kurdistan Province were reviewed and evaluated. Subsequently,

Wood cultivation pressure factors, driving forces, complications, and management responses

were assessed. The reduction in forest and pasture area over a ten-year
period (2010-2020) was evaluated using performance statistics from the
General Directorate of Natural Resources and Watershed Management of
Kurdistan Province. Through field monitoring of afforestation operations
carried out in the year following planting (second year) and in the fifth year
after planting, the establishment status of afforestation and seeding
operations in holes of varying dimensions (from 30 cm to 1 m?) was
examined. Based on the information obtained, a DEPSIR (Driving
forces-Pressure-State-Impact-Response) framework was developed for the
forest restoration and development program in Kurdistan Province. This
framework was then presented to 25 forestry experts, experienced
individuals, and villagers from local communities for validation and
feedback.

Results: The results showed that five years after planting, seedlings established
in catchment surface systems and deep pits (dimensions: 100 x 100 x 100
c¢m) had an establishment rate exceeding 40%. The use of planting pits with
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dimensions of 70 x 70 x 70 cm and 100 x 100 x 100 cm, along with
catchment surface systems, increased seedling establishment. Other
findings indicated that over the ten-year period, the area of forests and
pastures in the province decreased by 32.2% and 15.6%, respectively. The
current status of ecosystems under the restoration and development
program showed that the highest total afforestation area (all cases)
occurred in 2016 and 2019 (2,925 and 2,555 ha, respectively).
Afforestation through forest expansion using seedlings and forest
enrichment through seeding covered 28% and 21% of the total
afforestation implemented, respectively. DEPSIR analysis revealed that the
most important driving and effective factors shaping the current situation
were: (1) low income levels (poverty), (2) increased value of property and
agricultural land in recent years, (3) claims of ownership over forests and
pastures, (4) concern for the future and greed, and (5) low awareness
among local communities regarding the importance of the environment and
forests. In response to the current situation, Kurdistan Province has
implemented 700 ha of annual wood cultivation, 1,200 ha of afforestation,
allocation of 25% of watershed management credits to biological activities,
and a share exceeding 60% of wood cultivation in the One Billion Tree
Campaign as management responses.

Conclusion: Based on the findings, the following measures are
recommended for Kurdistan Province and other northern Zagros provinces:
strengthening the Natural Resources Conservation Unit (to protect natural
resources and reduce their degradation), implementing principled forest
restoration and development using catchment surface systems (planting
seedlings in deep pits of 1 m2 dimensions and planting seeds of pioneer
species on pit ridges), and developing a maintenance program for
afforestation over a period of 2 to 5 years after planting (including
monitoring and summer irrigation). On the other hand, the current
management responses are primarily reactive to existing conditions. For
greater effectiveness of the measures and programs implemented by the
General Directorate of Natural Resources and Watershed Management of
Kurdistan Province, it is recommended that more attention be paid to the
removal or management of primary driving forces.
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Figure 1. Distribution of forests (a) and rangelands (b) in Kurdistan province (19).

&i ol a)ul:‘ e U’“L‘*"f’ gL.LL@_: BEIE] L
Lﬁ-‘ B &_L@j JJJE Cal;— S Jcbd
b b JS elsl dlaes (63 Shes SLT SR
W3S 5 bt ols S Okl (gyls el

2 ASE L Okl Glag IS il Cands e

oy

Sl 5 ek cnl 3 ipMsR A
3 sk gl IS ol s Shes Jes el
R N I P I S P
Sl Load s Olial &1 bs S Tl
ool clls Sl dle 0 B Y 5o basds 5 Wdlg



Veeo Y D)Loas FY 2,93 sdiég T d”l}és eole g \idg5 &g suid

ol o (D) 25 e el Gl el
oS pohe s i Gln e
SO slap s 297 g0 Cumdy iS5 s )8
b Ko gl ot 5 (F Jsder) ol Eas 503550
5 AT e 553 K ol Ol e
sl ool b Lbl 5 bazis bl (Ve
JS lsl 5 0538 sologsul 5 and abe Olesle
Ld ead Olas S 6J\;J~:>'LJ 5 b @LLA
Ml o> 2ol JeaSS Gl &8 Sl S35
Pl 2 0dd 5 ) ey o ) ol
Camlr aslsl s s el (Ghasy slaadl
SA0) L8 Yo sl s GRS Sy 4 s
5l G Jald) (ol o5 ot el
SHObkes 5wzl sl 5 8 e ((Gliies
6 5 eSS 50 o) S35 13 e il

A

03 0533 Sy 3 Ol &1,e bs K T A
o553 ol U3 bed Ay p (\YAASITA) (L
S K Glaegd 5 IS glag b g 55
(States) JyS Cuxs T Sl s b))
Wl @l 5 b Ko 508 Fshae S8l
Sl S 5 Ko am s 5 Ll s Okl 5 Shes
S Ll oS Cundy rimen A eslinl
53 Al bl bl ity 5o (54 5 5o
Coge 4 LS Sl ey Jle 5 s Jlo
s bdlr bl o DL 5 s S Bl Sl
o3 |l Lo S 5 lag SIS il ds s
S g 5 Ol e Ol g i8S Jl T2
A
Coxdy 313 Do s o ool s
gaia b5 33,8 5 s Ol 55
5 el gl Ol @K;Wﬁ Sl iSO

oS o 4i) Ol g Lo, s LS slse 5 JelS

s )l 0L Ky b 5 Slasde -\ g
Table 1. Descriptive characteristics of respondents to the DEPSIR framework.
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Table 2. Definition of the components of the DPSIR process.
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Driving forces describe social, demographic, and economic developments within societies, as
well as changes in lifestyles, overall consumption levels, and production patterns.
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Pressure indicators describe changes in emissions (such as greenhouse gas generation),
physical and biological factors, and resource and land use. Pressures originate from human
communities and, through various natural processes, bring about observable changes in the
state of ecosystems.
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Indicators of the current state, for instance, describe forest and rangeland resources,
agricultural lands, wildlife, residential land uses, and other elements.
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Environmental pressures alter the current state of ecosystems. These changes, in turn, impact
environmental functions—such as human health, ecosystem health, available resources, and
biodiversity.
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Outcome (or impact) indicators are used to describe changes in the current situation. More

precisely, outcomes encompass indicators resulting from human activity that directly alter
environmental functions; examples include biodiversity loss, erosion, and soil compaction.
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These elements refer to the responses of societal groups (or individuals) and government
efforts to prevent, mitigate, remediate, or adapt to changes in environmental conditions.
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Figure 2. DPSIR analysis framework and the relationship between its components.
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Figure 3. Statistics on the area of forests and rangelands in Kurdistan province in 2010 and 2020.
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