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Extended Abstract

Background and Objective: Environmental and climatic data are essential inputs for modeling
species distribution and creating habitat suitability maps for both plant and animal species. Given
the pivotal role of climate in shaping vegetation patterns at the regional scale, the use of high-
resolution and accurate climate data—especially when supported by robust statistical
classification—can effectively substitute for ground-based assessments of ecological constraints,
thresholds, and the potential distribution of forests across broad landscapes. This study aims to
evaluate the accuracy of two widely used global climate databases, WorldClim and CHELSA, by
comparing their data with that from meteorological stations located within the Hyrcanian forests.

Material and Methods: Climate data were obtained from the WorldClim and CHELSA databases
for the periods 1970-2000 and 1980-2010, respectively. Observational data from 38 synoptic
weather stations across the provinces of Guilan, Mazandaran, and Golestan were also analyzed. To
extract the values of each bioclimatic variable (Bio) at the station locations, R software was used.
Of the 19 available bioclimatic variables, two—Biol (annual mean temperature) and Bio12 (annual
precipitation)—were selected for detailed comparison with station data.

Results: The results showed that precipitation data from both databases generally aligned with
observations from meteorological stations, though some discrepancies were evident. CHELSA's
precipitation data, while displaying a high correlation with ground observations (r = 0.84), were
found—based on paired t-tests—to systematically underestimate actual precipitation levels. In
contrast, WorldClim's precipitation data demonstrated stronger consistency with ground-based
measurements, showing a correlation coefficient of 0.85 and no statistically significant difference
in the paired t-test, indicating high predictive reliability. For annual mean temperature, CHELSA
outperformed WorldClim, exhibiting a stronger correlation with station data (r = 0.91 vs. 0.65),
suggesting higher accuracy in the study area. Based on these findings, CHELSA is more suitable
for temperature-related studies, while WorldClim is preferable for precipitation-focused research in
the Hyrcanian forest region.
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Conclusion: This study demonstrates that WorldClim and CHELSA offer reliable data for
precipitation and temperature variables, respectively, and often correspond well with ground-based
measurements. However, some differences stem from varying interpolation methods, spatial
resolutions, and data integration approaches—particularly in regions with abrupt climatic shifts.
Given the widespread accessibility of both datasets, they can serve as practical alternatives to
ground observations in species distribution modeling and other environmental assessments. Their
use can be especially beneficial in ecological research, natural resource management, and climate
modeling in data-scarce regions. Overall, this study highlights the value of global climate databases
as useful tools in areas with limited meteorological infrastructure. For future research, it is
recommended to assess the accuracy and applicability of these datasets in diverse regions and to
integrate them into species distribution models and climate analyses where ground data are lacking.
Additionally, improving data monitoring and refining interpolation techniques may further enhance
the precision and reliability of these resources. Finally, selecting the most appropriate dataset for
each climatic variable—based on the specific findings of this study—can improve the quality and
reliability of future research in the Hyrcanian forest region.

Keywords: annual mean temperature, climatic variables, data validation, Hyrcanian forests, Weather
stations.
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Table 1. Description of the bioclimatic variables from the global WorldClim database (the name and
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Table 2- Descriptive statistics of the recorded data and two-by-two comparison of ground station data
with each base (unit of annual precipitation is mm and annual temperature is Celsius)
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Figure 5. Comparison of Chelsa precipitation data with stations
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Comparison of Observed and Chelsa Precipitation
Red: Observed, Blue: Chelsa

1500
5
= 1000
=
2
@
o
2
o
500
@ = = £ £ £ £ =z £ = = g £ 3 £ Z
s3§EL 5 L2353 8 3 £ %
m X = £ £ £ 8 3 8 3 T = v o
2 a8 §5efF=EpeE3sE X 85 4
@uwgzs S~ 2 g = w oz 3
g = = =
d 0o ; 5 3R
E-] =Y £ 0w
< s U
& = Z =
11} @ 'g
T 5
x [

(OS5 OkadS DLl i 5

Gonbad-E-Kavus

Gorgan

ol sl sls u‘e\;ﬁ)‘ 6“5-&%&:} Bl

A3l e

!

T ¥ § I 2 EB S5 3TEEFS5EZ2ERES
& g [ G E w T 8 S wn ow Q
2 2 & L5 oo ) @ 0 =
§ 2 g p =2 S<gsSEsgixgaect ]
: 2 % 3 E3zEsy fge <2
2 = § < ] =] N &
= £ g | < o 4 Nz
¢ o T o
& = £ w z
T = 5 ¥ L o
= ® = T D
= ¥ 2 =
=
T
o 3 a 8
g =3
< =
]
7]

Station Name

4 o 4 Sl sl Chelsa ool ool glaesls anslie poww -1 IS

Figure 6. Comparison curve of the stations and Chelsa precipitation data (from right to left
Mazandaran, Golestan and Guilan respectively)
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Figure 8 - Comparison curve of the precipitation data of the stations and WorldClim (from right to left
Mazandaran, Golestan and Guilan respectively)

Temperature

15-

Chelsa

10-

10.0 12.5 15.0 175
Ground_Based

oKl L Chelsa Los o3l anslio -4 K3

Figure 9. Comparison of Chelsa temperature data with stations

yY¢



6545 e lwl 4w o Chelsa s Worldelim _sledbl sloolSly oorddl slaosls cono b))

e t Oyl i =0 s
Table 5. Result of Paired t Test

L3380 Oliabsl alsls

Chelsa <Vl St oSl 95 percent confidence interval T @il axs P luae
Annual Precipitation_Chelsa Mean SMde oy S Sl oy g £l df p-value
Lower Upper
s t el

Paired t Test

0.779168 0.3202162

1.2381197 3.4399 37 0.001457

OhLdisle 5 o5 g4 il glapliad 5 Les (glacsls

Comparison of Observed and Chelsa Temperature
Red: Observed, Blue: Chelsa

15
e
H]
2
]
s
o
o
5
&
10

o = £ £ L £ = £ ¥ - = c T C «

t =S § 8 £ s e ES Es 2 8§ % 8

8 4 N~ g g 8 = § 35 2 5 2 g W £ A& =

n X 2 § £ 5 £ 2 38 2 85 s ¥ 5 g1 &

g4 W< 2@ 2 w 1 E = = x

m ) > = — =3 w £ T F

w @ 5 =2 = 2 5 &6 o W

15087 % 5 3 2 ¢

© < £ uw s

H = = & c

= =}

@ [ - @

q T
= @

(OS5 OkedS O3l e ja o 4 Sl 5l) Chelsa ool Loy (glaosls anslis JPESVERE

Gorgan

ol gbos anslis e N S s
o il ool (gl s Chelsa glassls b e

S s o Ol b s Lol ol &L S

P—— Prp—— — L L o« [
T E 3 F Z £T 53 RGEEIDLEEEEES
T ¢ a B Z 2 E® g 8 o= 85T EE 8 g 82
4§ &8 2 £ E S<gEEg3pLegect o]
= T = W om g ] g 2
E 2 £ 2 3 SmEo < X o < =
2 - 8 5 € 0 2 N s
8§ 2 8 O Y z @
I S s 5 u
= 3§ = g g o
g = N £ G
B = & 8
S a
o .
&

w

Station Name

7

Figure 10. Comparison curve of the temperature data of the stations and Chelsa (from right to left,
Mazandaran, Golestan and Guilan, respectively)
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Figure 11. Comparison of WorldClim temperature data with stations
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Figure 12. Comparison curve of temperature data of stations and WorldClim (from right to left,
Mazandaran, Golestan and Guilan respectively)
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