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Abstract
Background and objectives
Efforts for sustainable management of rangelands require evaluation and monitoring at different
temporal and spatial scales. ldentifying the most important climatic effects and how they
influence vegetation factors is necessary for optimal rangeland management. Sablan Peak is the
third-highest peak in Iran and serves as the livestock hub of Ardabil Province. Given the
importance of Sablan rangelands to the economy and livelihoods of residents, as well as to the
maintenance of water, soil, and other critical ecosystem services, developing a suitable
management plan for long-term use and establishing a model to predict canopy cover percentage
and biomass rate are essential.
Methodology
Evaluating the current conditions of the Sablan rangelands and developing a predictive model
require basic and annual data on climatic factors (rainfall and temperature) and plant factors
(canopy cover percentage, production, and rangeland condition). Achieving a model that
estimates canopy cover percentage and production with acceptable accuracy and precision
without field visits is a priority for rangeland management in the region. Therefore, to identify
the most effective climatic factors and determine the relevant model, we evaluated and monitored
the Shabil Sablan site in Ardabil Province for five years (2017-2021). We assessed vegetation
factors, including canopy percentage of total cover and biomass rate, and functional factors,
including rangeland condition and tendency, over these five years. We conducted evaluations at
a 50-hectare site named Shabil, located at the foot of the Sablan Mountains in the Lahrood district
of Meshginshahr City, featuring the Festuca ovina—Bromus tomentellus—Onobrychis cornuta
plant type. This site represents the rangelands north of Sablan in terms of plant and functional
traits. We designated a key area of two hectares at an elevation of 2805 meters within the site for
implementing the plan and conducting evaluations. The 30-year average long-term rainfall
leading up to the study year is 460 mm. To analyze the data, we used the General Linear Model
test in Minitab 16 software. We employed the Pearson correlation test and stepwise regression to
examine and determine correlations between environmental and vegetation data and to identify
the most effective factors and predict the model.

Results
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Analysis of variance for canopy cover percentage and annual production (yield) across the study
years was significant (p < 0.01), indicating significant differences between different assessment
years. Duncan's mean comparison test for cover and production values showed that the highest
cover and production occurred in 2020 (one year after the highest rainfall), while the lowest
occurred in 2021 (the driest year of the study). Rangeland condition assessment results similarly
showed the highest rangeland condition in 2020 and the lowest in 2021. Examining correlations
between studied indicators revealed that vegetation percentage correlated significantly and
positively with fall and winter rainfall (p < 0.05), whereas biomass showed no correlation with
any studied variable. Stepwise regression results also showed that among the analyzed indicators,
fall and winter rainfall was the most effective factor for predicting vegetation percentage, while
total rainfall and fall and winter rainfall were the most effective factors for predicting biomass (p
<0.05) in the region.

Conclusion

The three important indicators—canopy percentage, biomass production, and rangeland
condition—performed well in showing differences between years. However, the vegetation index
showed the highest correlation, and vegetation evaluation is easier than biomass evaluation.
Therefore, annual evaluation of canopy percentage as the most important factor can help
determine the prediction model. With continued data collection, stronger and more accurate
models for estimating canopy percentage and biomass can be developed.

Keywords: Ardabil province, production forecast, rangeland assessment, rangeland management.
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Table 1- Characteristics of the habitat studied in the research

Height
Slope Ge_ogra_phlc I__and above sea Average Av_erage Climate County Site
percentage  direction Brigade level temperature  rainfall name
(meters)
35% Southto  \4ointains 2805 m 1039C  agomm  Ultracold o hginshanr  Shaol
North semi-steppe Sabalan
Gl s Lgsls esls b uz caalasly gl olames 5 ou §udiznd b,

A sk el Sl e 5 b eSl 5 s Cilase
w2 5l e 0 Jolsh a e e o O Y eSl s
ot e sboesls L)l (Canfield, 1941) s i
53 ey 5 Sl el s M St g0 50 S
a Jal I 55 b 8l Joue s S 2l JLe 0 b
Coso & dm sl 5o s Solatae — ol 2y,

0 cule 5o S ¥ Gae aikie Sl o

Jolss a5 e B Sl 5 ¥ e i il g,
ol e o b Jedlsies ALl Soaes 5l e 0
G re adbte ) 5o 5508 54581 Gl bl é‘f
S b Sy Loy Sl e sl s bl
I8 wls & 5l K5 il a5 asn



04

sds Joaws (Mesdaghi, 2004) ¢, 86 ae 5 (2000
Grao 9 O B me R Ry ARV P E-
s (Moghadam, 2000) o3| 5 (25, 4 powse 25kl
G o) 55 a2 ealizal (Mesdaghi, 2004) o\s 25,
o Jalate (25 93 g s odlitnd L aSn g ) 5 ame

5 o dile gl Sl S LR W 5 Cans

\a)wvvbu‘j\dh‘chfﬁ)mwﬁﬁ

U gy oD AL r\-?v'\ Er u.f;\.ﬂ oy oo s Solaaw
G b e S sl pe, b A S a2l
A3 S sl OO e 3 (LS 8 55 (oS e 3lal) ol
2oss w0 S 5 K Ghdy doyd ol e
bl Gl s S e e S s 5 Sy

9 Ly o Q}:,-w;) e Ol s @Lf sbs S alg

Dl s o sl (Arzani & King., 1994) sz ool W)
Moghadam, ) 5,556 slex (s 50 5 @p Cands
41‘0‘0"5 “'O"O“E "'OI'O'E
N N
. ‘/\\
o
(P ana TN }
h Bilesavar _,,—.}‘
k. / e |
e
; ‘v\ o 7 %
Z* ,{.‘ Gerami \
4 —
can e
p 13
/ Meshkin shahe [‘“{v*”(r
/"l 2 2
c = (el )
e 1 y
~ T\ sareen - 9 "‘.'\
z ST —
5 (N \
3 L T ; .‘t‘i‘\w
p - ~—/ L5 . Hb
o ~
) (Y {
o/ ""‘/L} J f
| |
N
. J ‘;\
(_ Knakhal \\
\
@ site Shabit \\"*L;_ \( Km
o g 0 1625 325 650 975 1,300
IV'O"O'E “'O"O‘E “'0‘\)"5

Ot 53 oM Jals ol S i o -\ IS8

Figure 1- Location of Shabil Sabalan site in Iran
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Table 2- Percentage of vegetation canopy at Shabil Sabalan site

1400 1399 1398 1397 1396 (%) Criteria
56.24+ 3.7 66.15+ 4.5 64.23+4.3 58.17+ 3.8 594+ 4.1 Canopy cover
0.92+ 0.41 2.53+1.94 3.73+1.11 11.02+ 3.7 537+ 1.9 Litter
2.85+0.49 2.88+0.52 5.10+ 0.81 4.05+ 0.7 527+ 0.8 Stones and pebbles
39.79+4.3 28.44+ 3.7 26.87+ 3.4 26.76+ 3.2 30.05+4.17 Soil
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Table 3- Production of Shabil Sabalan site

Year Criteria
1400 1399 1398 1397 1396
1438.3+ 23.7 1640.8+ 28.4 987+ 18.5 1286.3+ 21.6 588.4+ 12.8 Total production-kg
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Table 4- Rangeland condition factor scores based on the four-factor method
Score
Rangeland condition factors
1400 1399 1398 1397 1396

12 17 17 13 12 Soil factor (based on soil erosion and plant residue status)

9 10 10 10 9 Vegetation cover factor (percentage of live canopy)

6 6 6 6 6 Plant composition factor and age classes

7 6.5 7 7 7 Factor of plant vigor and vitality (plant health and strength)

34 39.5 40 36 34 Total points
Medium  Good Good Medium  Medium Status mode
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Table 5- Rangeland condition factor scores based on the six-factor method

Score -
1400 1399 1398 1397 1396 Rangeland condition factors
13.05 20 20 20 145 Canopy cover
12.9 12.2 5.6 12.7 13.1 Vegetation composition
13.1 18.5 20 18 14.3 Soil conservation
7.1 8.2 5.1 6.4 2.9 Forage production
8 8 8 8 8 Plant propagation
8 8 8 8 8 Litter repetition
62.15 74.9 66.7 73.1 60.8 Total points
Medium Good Medium Good Medium Status mode
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Table 6- Rangeland orientation factor scores based on the comparative scale method

Algebraic Algebraic Algebraic Algebraic Algebraic
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Type of oints for Type of oints for Type of oints for Type of oints for Type of oints for Factor Method
trend P trend P trend P trend P trend P trend
the year the year the year the year the year
1400 1999 1998 1997 1996
. . Vegetat  Tarazo—
negative -2 negative -1 constant 0 constant 0 constant 0 ion Moghadd
constant 0 constant 0 constant 0 constant 0 constant 0 Soil am-2000
constant -2 constant -2 constant 0 constant 1 constant 1 Vggetat Ghlya5|—_
ion Mesdaghi
constant -1 constant 0 constant 0 constant 0 constant 0 Soil -2004
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Table 7 — Analysis of variance of the years of study

7Y

Total production rate Canopy cover percentage Degree of freedom Source of changes
166.75** 415.48™ 4 Year
0.45 60.63 10 Error
_ 14 Total
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Table 8- Comparison of average canopy cover percentage and production between different years using
Duncan's method

Total production rate Canopy cover percentage Year
58.849+1.1548 E s 61.733+4.4955 be** 1396
128.609+1.1548 C 60.333+4.4955 b 1397
98.702+1.1548 D 82.667+4.4955 2 1398
164.028+1.1548 A 81.218+4.4955 1399
143.811+1.1548 B 59.510+4.4955 © 1400
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Table 9- Correlation of the variables studied in the ranegelands of the Shabil Sabalan site

Attributes Crown Production T_otal G“’W'T‘g season Autumn an_d winter Average annual temperature
rainfall rainfall planning
crown cover 1 0.86** 0.637™ -0.270 ™ 0.923" -0.081 "
production 0.86™ 1 0.859 " 0.354"™ -0.033 ™ 0.573™
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Table 10- Stepwise regression of various traits to predict canopy cover percentage in Shabil Sabalan site

)bu,:_u & NS oy 0 CLN BN J\'\f:’“ Ao ) CLN BN )\.sv,:u R

rangelands
Slao (@ “ r\f s S5 Jol e
1
Constant 52.60
Fall and winter rainfall 0.055*
R-Sq(adj) 80.17

Canopy Cover = 52.60+0.055 autumn and winter rainfall (\ Ju.)

a2 NS 0o, 0 Cla“ 53 1o gima i Ao )5 ) Cla“ 23 Jlo gima i



7Y

SNaad Sl 525 b 5 s sl (Ve Jsan) sl
e N N P NP B S RSP RU LY
i Sl Jae 3l e 5 oel 2L s JS SwLb
r..g.aji\..u 223 FF e 2 NS M5 ol S
sl Jol> Do S5 de 53 ez ol sla, 586 oo sy

N Jsas)

Voolal¥Y ala o)l Obly 5 @ e Oliiss e 4y 2

mou@r@w\.fowﬁmwj\yu@u

e Jole cole o oy C\J Lo S o g
s o5mb G (g2 250 G e o 5l 48l ol
s o 0SB o 5 S50 403 0 Jlazs clé—" BERH Ty
2o 3 Ae i 2 35 dilale o g”\j b g Ao

= Jeol- Q}:‘."'“Jg) e 55 il 580 Qoﬁf..é.aﬁ\.&i

O Jnld Col w3l 0 50 a5 dm e ) e Sl AP P SR A PE

Table 11- Stepwise regression of various traits for predicting production in Shabil Sabalan site rangelands

olao RPN S
1 2
Constant -155.10 -78.97
total rainfall 4.05* 5.34**
Fall and winter rainfall -3.35**
R-Sq(adj) 66 98.27

Slagre e NS 20,30 clg.N 23 s fme 1 A0 ) cla.ﬂ 53 by g st

Biomass = -78.97+5.34 total Rainfall -3.35 autumn and winter rainfall (Y Jo.)
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