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Abstract

This study examined the organic carbon pools in the soil and biomass of forests and
shrublands along the precipitation gradient in Israel, answering the following main research
question: What is the contribution of afforestation to carbon sequestration in Israel, and how
do environmental factors affect carbon pools in planted forests and nearby natural unplanted
areas? The specific research objectives were as follows:

1. Quantification of carbon pools in vegetation and soil of planted forests and natural
ecosystems along the precipitation gradient in Israel.

2. Identify the contribution of afforestation to carbon sequestration along Israel's
precipitation gradient.

3. Assessing the impact of climate, topography and soil factors on carbon in the two land
use types, planted forests and natural areas.

4. Assessing the impact of climate change on the contribution of afforestation to carbon
sequestration.

The main working assumption was that the net contribution of afforestation to carbon
sequestration could be estimated by comparing the carbon pools in planted forests with the
those in nearby natural ecosystems.

The findings of the research showed that the planted plots contained 67% more carbon in
their above-ground woody biomass compared to the natural plots based on estimates
derived from allometric equations. However, there was no statistically significant difference
in soil organic carbon (SOC) pools between forests planted in Aleppo pine and nearby
natural unplanted areas. The SOC pool is the largest carbon pool in ecosystems in Israel,
and in our study included the litter layer and the top half meter of the mineral soil.



We found that the carbon pools in the biomass and soil of both land use types increased
with rising precipitation amounts along the climate gradient. In addition, the carbon pools
decreased with increasing elevation, which may indicate a positive relationship between
temperature and the accumulation of carbon. Despite the latter finding and the temperature
rise in recent decades, climate change may lead to a decrease in carbon storage in Israel
because of the projected decrease in precipitation and increase in aridity.

The aboveground biomass was also estimated by remote sensing tools. We found no
differences in spectral indices (NDVI and REIP) between land use types, probably because
they are mainly influenced by foliage and less by woody biomass. The differences between
the measurement methods—allometric equations versus remote sensing indices—are due to
the fact that only allometric equations calculate the contribution of trunks and branches,
which are not included in most spectral indices. Nevertheless, the linear relationships found
in this study can be used to estimate the size of carbon pools in the above-ground biomass
from NDVI.

In addition to carbon sequestration by planted forests, the broader climate impact, including
the albedo effect of afforestation, should be considered. The albedo effect reduces the return
of global radiation to space and reduces the contribution of carbon storage to climate
cooling. From the results of the study, it can be concluded that planting Aleppo pine in the
south of the country will not lead to significant climate cooling. In the northern region, there
may be benefits in terms of carbon storage in places where the natural above-ground carbon
pool and albedo are relatively low.

The present work can serve as a basis for developing an effective method for estimating
carbon pools in Israel by combining targeted soil coring with allometric and remote sensing
approaches. In order to track carbon accumulation in both the planted forest and the natural
area, it is necessary to re-sample the soils and the above-ground biomass at intervals of
about 10 years. At the same time, it should be noted that due to the lack of local allometric
equations in Israel, we had to use some equations that were developed in other countries for
other species, which led to inaccuracies in the evaluation of biomass. Therefore, there is an
urgent need to develop allometric equations adapted to local species and conditions to
improve accuracy and enable the calibration of spectral indices in the future.
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# | Forest/site Land use Geographical coordinates | Precipitation | Soil depth
(forest type) (mm) (cm)
1 | Shefer Natural 32°57'08.2"N 35°26'13.8"E 895.3 28.5
Planted 32°56'20.0"N 35°26'12.6"E 780.6 30.2
2 | Mei Ami Natural 32°29'51.0"N 35°07'02.7"E 682.2 23.6
Planted 32°30'04.2"N 35°06'42.4"E 677.0 31.8
3 | Limonim Natural 32°56'04.6"N 35°29'41.4"E 657.5 46.6
Planted 32°56'16.5"N 35°29'05.7"E 685.3 50.0
4 | Hof Hacarmel | Natural 32°38'29.9"N 34°57'57.3"E 610.6 35.2
north Planted 32°39'25.9"N 34°58'41.0"E 625.7 39.2
5 | Hof Hacarmel | Natural 32°37'39.5"N 34°57'52.8"E 609.2 35.6
south Planted 32°38'13.7"N 34°58'43.7"E 627.4 40.2
6 | Bar Giora Natural 31°44'22.0"N 35°02'09.0"E 566.9 32.6
Planted 31°44'14.5"N 35°02'42.2"E 586.6 42.3
7 | Birya Natural 32°59'21.4"N 35°29'17.2"E 729.3 50.0
Planted 33°00'21.3"N 35°31'55.5"E 643.5 41.2
8 | Balfour Natural 32°41'14.3"N 35°15'32.1"E 549.1 36.8
Planted 32°40'07.9"N 35°15'54.4"E 523.3 33.7
9 | Ben Shemen Natural 31°53'58.6"N 34°57'42.1"E 513.0 35.0
Planted 31°56'57.0"N 34°56'51.5"E 529.7 36.4
10 | Mata Natural 31°42'08.6"N 35°02'23.4"E 534.5 32.7
Planted 31°42'22.4"N 35°02'56.1"E 539.6 31.3
11 | Tsipori Natural 32°44'59.7"N 35°17'44.7"E 574.7 36.3
Planted 32°44'52.1"N 35°18'38.9"E 566.8 37.5
12 | Nehusha Natural 31°37'12.9"N 34°56'45.0"E 413.2 32.3
Planted 31°37'11.7"N 34°56'08.4"E 412.8 38.6
13 | Shahariya 2 Planted 31°35'55.0"N 34°49'48.0"E 402.6 31.7
14 | Shahariya 1 Natural 31°36'10.9"N 34°50'16.2"E 405.3 42.6
Planted 31°36'02.3"N 34°49'36.4"E 402.4 39.1
15 | Beit Guvrin Natural 31°35'30.9"N 34°53'18.3"E 397.2 38.9
Planted 31°36'09.8"N 34°52'52.3"E 402.2 31.4
16 | Lahav Natural 31°23'08.2"N 34°52'17.6"E 296.6 33.0
Planted 31°22'35.9"N 34°51'43.6"E 288.8 40.9
17 | Kramim Planted 31°21'22.8"N 34°53'29.3"E 278.6 41.4
18 | Yatir north Natural 31°20'39.5"N 35°01'39.1"E 274.6 46.0
Planted 31°21'31.4"N 35°02'00.9"E 286.6 38.5
19 | Yatir east Natural 31°20'00.8"N 35°04'24.9"E 242.3 40.5
Planted 31°20'44.1"N 35°04'28.4"E 255.8 47.1
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# | Forest Land use Coordinates Precipitation
(forest type) (mm)
1 | Baram Planted 35°25'50"E 33°2'39"N 725
Natural 35°25'30"E 33°2'26"N 718
2 | Mei Ami Planted 35°6'41"E 32°30'4"N 620
Natural 35°7'7"E 32°29'49"N 628
3 | Limonim Planted 35°29'9"E 32°56'17"N 611
Natural 35°29'3"E 32°55'36"N 576
4 | Hof Hacarmel | Planted 34°58'48"E 32°38'15"N 578
Natural 34°57'59"E 32°37'35"N 577
5 | Bar Giora Planted 35°2'41"E 31°44'14"N 554
Natural 35°2'12"E 31°44'20"N 542
6 | Birya Planted 35°31'54"E 33°0'21"N 529
Natural 35°31'14"E 33°0'12"N 588
7 | Balfour Planted 35°18'49"E 32°44'32"N 523
Natural 35°17'45"E 32°45'1"N 534
8 | Ben Shemen Planted 34°56'50"E 31°56'58"N 516
Natural 34°57'42"E 31°53'49"N 505
9 | Mata Planted 35°23'E 32°47'42"N 513
Natural 35°21'43"E 32°47'N 499
10 | Turaan Planted 35°2'53"E 31°42'23"N 512
Natural 35°2'6"E 31°42'2"N 501
11 | Tsipori Planted 34°56'8"E 31°37'12"N 496
Natural 34°56'50"E 31°37'18"N 499
12 | Gilboa Planted 35°15'53"E 32°40'9"N 435
Natural 35°15'33"E 32°41'15"N 412
13 | Nehusha Planted 35°22'27"E 32°32'4"N 396
Natural 35°22'40"E 32°30'45"N 403
14 | Shaharia Planted 34°49'37"E 31°36'2"N 378
Natural 34°50'16"E 31°36'12"N 375
15 | Beit Guvrin Planted 34°52'54"E 31°36'10"N 378
Natural 34°53'19"E 31°35'32"N 377
16 | Amatzya Planted 34°53'45"E 31°32'14"N 343
Natural 34°53'34"E 31°31'59"N 344
17 | Lahav Planted 34°51'46"E 31°22'35"N 294
Natural 34°52'19"E 31°23'8"N 297
18 | Kramim Planted 34°53'28"E 31°21'23"N 283
Natural 34°53'54"E 31°22'4"N 283
19 | Yatir Planted 35°4'28"E 31°20'44"N 259
Natural 35°5'42"E 31°20'15"N 247
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Species Land use Number
(forest type) | of plots
Arbutus andrachne Planted 0
Natural 1
Asparagus aphyllus Planted 7
Natural 8
Calicotome villosa Planted 8
Natural 8
Capparis sp. Planted 3
Natural 5
Ceratonia siliqua Planted 1
Natural 2
Cistus creticus Planted 4
Natural 5
Olea europaea Planted 1
Natural 2
Pinus halepensis Planted 19
Natural 2
Pistacia lentiscus Planted 8
Natural 12
Pistacia terebinthus Planted 4
Natural 5
Quercus calliprinos Planted 5
Natural 7
Rhamnus lycioides Planted 12
Natural 15
Sarcopoterium spinosum Planted 7
Natural 12
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MOOINLK [Ij7'N ,"0VAIT [I7'N 77D TIA'WN 01791 'T' 7V YXIANY '9) '01TIVO DTN TIA'Y N1y
0'01 7V .AWONN 720 DI 7M1 NNTAN DY 0N NIN'TA 172PNNY DIIMINY ) .NVAIRRA [Pl
oy 0'¥xNy 9 0'01 7y (Salvoldi et al. 2022) IMa7xn awin (.3.4 0720) 2-71'010 'YINYa AITNNN DY

D'xNy 4 0'02 7y 0'02 ' ,1p M .(.3.4 n720 ;1 kxnon) 'n 20 X 20 1™ 10 X 10 7w 705'9 7TIa
(Herrmann et al. 2011) REIP -1 NDVI -0 D'WIT1 D721 N'NAX TN 1Y 12win (3.4 07201 0'waTin)
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band4+band7_band5 p665+p783_p704
(REIP =704 + 36 2 =704+ 36{——— (2)
band6—-band5 p740—p704

band7—-band4 _ p783—p665

NDVI = =
band7+band4 p783+p665

(3)

137U NON'MN p NI NIXNIL (3.4 0720) YNvn 19007 non'nn bands n7mn 3 -1 2 niknona
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(o1'91 W) Axinn .oiTRN NNya on 10 1 otnynn nwiwa qon 20 nf n'70i7'on 7112 .REIP
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.NN1Y NIP7N7 YINn 07w N'7107900 AXI7IMn

Band Number Centre Wavelength (nm) | Bandwidth Pixel Size (m)
(nm)
1 — Coastal aerosol 443 21 60
2 - Blue 492 66 10
3 —Green 560 36 10
4 —Red 665 31 10
5 — Vegetation red edge | 704 15 20
6 — Vegetation red edge | 740 15 20
7 — Vegetation red edge | 783 20 20
8 —NIR 833 106 10
8a — Narrow NIR 865 21 20
9 — Water vapour 945 20 60
10 — SWIR - Cirrus 1373 31 60
11 -SWIR 1614 91 20
12 - SWIR 2202 175 20




Soil organic C concentration (%)

Soil C/N ratio
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nuiw 7w ninma .(4.1a k) Nt e Y (n"o 20-50) nuimnnin n2dwa 0.5% 1127 ji9x non
TN ON' DA X¥N1 .(4.2 WI'R) Y2 [72NN1 RNDN TIDN 2 NI PTN YR XX TN Yipn iy
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DY N7V pH -DI ZRIYN Y T 20IRD [AN9N TIDN D X¥N TN Y i 7niy ' 7w ANOVA -2
3j'ya ,0'20 D'ANIAN YOI YA |i7ann TDM (4.1 n'7a0) v ntmwnn ninYimni oypwnin
N2IA) DN LRIV DY T YI9'WA DY N7V ,NIVIVIN NIZ7N2 TWRN NI'YALN NIZ7NA NI NIAA Nl
N1OWA 5.6 "2 yv1 NN YA [7207 (AND W on'n NN NI9'oxNI pH -0 (D' 19 7un
AI'R) X112 122 NWI0IN NP7NN 7w Narfyn n2dwa 19.1 -7 P M nivan nR7Nn 7w npmyn
NIE'7N2 N 27190 AN DR NYVN1,0YRPYAN DY DZNAImM NNIXa NV |j7an7 nno on'n .(4.1b
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NIPTAN wn 3 719 AXY) K7 19010 X7 119721 0,007 7w nirvaon nipnn aima L(#19

20 avoxnl niny 1y 3.1 0720 AR L (Vi 19 DN, 0tionnl



k

il

1.0
0.8
0.6
0.4
0.2
0.0
-0.2
-0.4
-0.6
-0.8
-1.0

R

.o

ki

L1
‘e

Yot o o oPy,

F “ha

-
. ne

..ef"ih!-‘.ﬁ'?'ifﬂ!‘l?- |

LI
Silt &

.‘\

-

"

i&.

'ﬁ’-

(RN

8

o

TTTT

00204

w

T
5 10 15

1 T
400 700 51D 200 400

NIPNAM TN Yen pniy DY 79 NINDA ,001 D NIND DT 2 DIXAIzn nynon 4.2
(AT NIM1%7 102010 X7 119721 02,007 DNRN) n=90 .r=|0.21| 7vun N'VO'VLO

nmaT 10 inp'21 jon ,(n"o 0-20) yizapn 7w niirfyn NIdWN 'MYY 10310 YA 73001 [NN9N NARN
nnaT X7 n"o 20-50 nadw] "wan n1dw 7715 (n"o 0-50) yiapn nindw 2571 ,apnn npn o2

MANNI Yipn Non 7y y'own (4.1 n20) v paiy 97 ,0'W70 NiNdil 7722 0NN 2N nNi7na
1"n7 (ANo A"p 12.6 7w x'wh yan (n"o 0-50 + awa) 7700 a0k pnon Narn .[Na |j7anni [pnon
2"nY7 [7an A" 1.1 702 "N 0'NRAN [ann Narn L(4.3b 1K) 19% 70700 qin 7w nipnn mwa
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NY7m LEC .AwIN N2dWAI N'712'AN YA [7307 [AND ON'D W1 7301 AN NaRnl 11D 7w (mixed model ANOVA) n*vo'uvvon o'ninan n1n'o 4.1 070
Ii72 1waTIn (0.1>P>0.05) N'™7122 NIZnamM P 'y ,NIWATIA NN9021 1axin (P<0.05) niznam P Dy .(n"n <2 o''P7n 7113) yipn 7w n'wia nio'oyx ,SBD ;n'mwn
(Vi 719 NN 010N NIRP'TAN wn 3 719 AXY) NNS 7w D'NINMA 17701 X7 119721 N ,010m™ 7w Nirvaon Nipnn iml LInnn

Variable Land use type Precipitation Land use type * Elevation Precipitation *  Depth pH EC or SBD
precipitation elevation
Fratio Pvalue Fratio Pvalue Fratio Pvalue Fratio Pvalue Fratio Pvalue Fratio Pvalue Fratio P value Fratio Pvalue

Mineral soil (all depths)

C conc. 5.84 0.025 4.12 0.086 2.53 0.146 30.60 <.001 13.09 <.001 EC 7.89 0.007
N conc. 3.79 0.054 =@ 24.01 <.001 80.10 <.001 2848 <.001 SBD 19.25 <.001
C/N ratio 20.68 <.001 0.65 0.438 18.24 <.001 0.95 0.362 5.55 0.033 6.47 0.013 EC 2398 <.001
Litter layer

C stock 13.15 0.003 5.64 0.035

N stock 10.6 0.004 3.78 0.070

Mineral soil (0-20 cm)

C stock 24.55 <.001 5.30 0.036

N stock 20.30 0.001 16.17 0.001

Litter + mineral soil (0-50 cm)

C stock 17.54 0.001 6.15 0.025

N stock 13.91 0.002 8.84 0.008

.(F=5.27, P=0.026) 7nam DYIAD YVI9'WN NIX DA 077D |2 IR ,DWpPWNN DR 01770 X7 D710 yipn 7w 0mivin 227 |30 111 7w NINan NRXIN 2
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.(4.5-14.4 orx 4.1 0720) DNN DY 1T DYRPYNRN NIND OY 17V DNARNAN Y WK , 0N D'YpYn
D'INN DA YIN'Y NWYI N7RN D'NINMA UKD [72NN NARN 7V DA [DIX NI 1V'9YN D7D DN Y

[91X2 NNHYIN N2 (equivalent soil mass) 1 NHIY Y717 NON NU'YWA WIN'Y .119721 N ,00In'7
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NIPNAIM) D'YEYNnn DY 791 NIVILIA NIR7NA NIF NIAA DD W [7300 AR DA .(4.1 n'7a0)
NIF'7N2 MNP N2 DNYD YRR A0IRD [AN9N 7797 A1WIN N2OWA NN9N NaRn Nninn L(N712a
.(p=0.0021 ;3.9%) nrrvavn ni7na Wwxn (6.1%) nivioan
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o

Log [organiccarbon stock (kg C/m?)]

(2]

Log [total nitrogen stock (kg N/m?)]

0-20 cm

Litter + 0-50 cm

R? (NF): 0.62 30 R?(NF): 0.56
(NF): F(1,12)=19.70, PValue=0.0008 (NF): F(1,12)=15.33, PValue=0.0021
257 R* (PF): 0.54 R? (PF): 0.55
(PF): F(1,17)=20.17, PValue=0.0003 (PF): F(1,17)=20.51, PValue=0.0003
2‘5 LR
20 ~
20
1.5
15
1.0
1 — Natural forest A
— 1.0
o . . . Planted forest
200 300 400 500 600 700 800 900 200 300 400 500 600 700 800 900
d 05

e (NF):0.43
(NF): F(1,15)=11.21, PValue=0.0044
R? (PF): 0.31 .
(PF): F(1,17)=7.68, PValue=0.0131
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700

200 300 400 500 600

Precipitation (mm)

800 900

R? (NF): 0.43
(NF): F(1,15)=11.12, PValue=0.0045
R? (PF):0.33
(PF): F(1,17)=8.22, PValue=0.0107 ,

200 300 400 500 600

Precipitation (mm)

700 800 900

0-20 7w o'ppniva (¢, d) yipa 7925 ji7ant (a, b) 201X NS Maxn 27 owpwn 2 wpn 4.4 1R
D'97AN 722 Y-0 X7 D2IMan Niival niryaw nipna (b, d) n"o 0-50 + qwi nadw 7w (a, ¢) n"o
19010 X7 119721 N1 ,0101M™7 7¥ NI'Yavn NIR7NN 1M1 .(N'ao) N'Mnnak N'YnivoNv Ny
.(V 79 NN L,0M0NI NIR'TAN wN 3 719 NRY) [NNS 7w 01977



0-20cm

Litter + 0-50 cm

- Naturalforest
— Planted forest

Organic carbon stock (kg C/m?)

21 R¥(NF:0.17

124

R? (NF): 0.21

(NF): F(1,12)=2.46, PValue=0.1425 5| (NF): F(1,12)=3.14, PValue=0.1016
1 R*(PF):0.25 R? (PF): 0.24
(PF): F(1,17)=5.62, PValue=0.0299 (PF): F(1,17)=5.37, PValue=0.0332
0 0
0 200 400 600 800 0 200 400 500 800
c 08 m d .
07 . 1.0 *
05| =

04

03

Total nitrogen stock (kg N/m?)

R2 (NF): 0.31 R?(NF):0.18 . y
02 (NF): F(1,15)=6.72, PValue=0.0204 (NF): F(1,15)=3.30, PValue=0.0893
R?(PF):0.26 02| R? (PF):0.23
01| (PF): F(1,17)=6.12, PValue=0.0242 (PF): F(1,17)=4.94, PValue=0.0401
0 200 400 600 800 0 200 400 600 800

Elevation (m a.s.l.)

Elevation (m a.s.l.)

a, ) n"o 0-20 7w o'ymiva (¢, d) yiapa *2'90 [7ani (a, b) AR and Maxn 127 on 2 wpn 4.5 K
NIF7NN M1 .97 257 NI Y-n Y N1 nirvao nina (b, d) n"o 0-50 + 2w nadw v (c
719 NN ,0"I0N1 NIRP'TAN 1N 3 7719 NXRY) [NND 7w 19010 X7 119721 N1 ,001mM'™7 7w nirvaon
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AI'K) 0'NND WA "A7 PNo A"E 1-n NINS 127 N Y"n? pno A" 7-1 12 nivivan nipna

12 70700 91N W7 VD YN NNA KX VYL YD NOINA RN 'YV X¥N1 ARNN NN IX'D (4.6
72U N'WP-7wn NONIMA NN9N 1ARN 7TIA L, NIYA0N NIR7N2 .Y NN T 7Y DN NN9n Nn
NP7 MNON MaNn (4.6 W'R) an7 a2 0-7 dn qina 1 "n? nNo A"z 6 7yn 1a va oxivan na'An
MARN D IYAIPY I7NNN 7Y TI0'N NNINA NTAIY X7 NIRTN NR'7N0N D NaxXIn X7 Dy W' 7w n'yaon
D> DYII] 2NN NN R7 RTENT .NIYI0IN D0 NINT I'D DK 792 NIR7nn "My 0'yiz-7vin [nnon
NI2AN MANAN YWRN N "7 A" 10-0 12"n%? pno A"z 17.3 7y Ty n'yaon n7na anon NaNn
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EN HELTM pines LTM understory

NIXIYN NITY IAYINY '9) ,D'¥IYNN D'NNXN 7W NWiap-7un nonifa nno Maxn 4.6 11K

[NIRD XY NARAYT P70 NII0I NIR7N2 N9 Jarn L(N) nirrvaol (LTM) niviva niz7na ,nimonix
NIN DINKRN TT0 .(VOPVA 120N NXY) NAXIN X7 DYIA 7Y N'WALN NPZ7NN .Y NNYINDINA D7
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IVOWINWY '9D D'XIYAN D'NNYN 7W NWRIPZ-7U0 NoNI NNSN Nakn 7¢ NIY NNt on'o 4.2 n7a0
D'7N2IM P DY .NIMUNITR NIRIYA NITYA NAYIN DYWIR 7V N0 .N2'A0N 'l Vi ign win'un
JMNN 72 waTn (0.12P>0.05) N*™712a NIFN2IMA P DIy ,NIaTIin NIN902 1a¥In (P<0.05) Nn*uoruvo

Main factors Aboveground biomass carbon stock
F ratio Pvalue
Land use type 8.2856 0.0071
Precipitation 10.9021 0.0024
Aspect 5.3745 0.0270
Elevation 4.820 0.0794
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N'07AN 171 DNANNA L7IND] .0NIYT7 NONIYNA N'OIAN 21 Y77 WIn'Y 727 NT191 NXA‘7 nfoNan
win'y Y7 Qniun n'oN 17 ,NINWA ;NIVIVI NIE'7N2 N'0NAN 171 DMARN L,DITRA ;NI'YAL NIRP7N
,RMSE: 1.55 (mm/year) — 'va0 :N'0MAN "7 7w RMSE-I NIZNaimn NN .AXIA X7 DYI2] DR Vien
.P=0.0073 ,RMSE: 1.66 (mm/year) — qnIwnN ;P=0.1234 ,RMSE: 1.52 (mm/year) — V101 ;P=0.016,
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DI'X 17X D'772N ,NRT DY (4.8 TI'K) NIIVIN NIRRT ARIYNA NI'YYA0N NIR7N2 NI 0N bYN
NNNY ,NI'YYavl NIYIvl NiZ7N MY |2 70aim [9IX2 0'7'Tan DI'X 0N DA REIP D1y .N'00'0LO DNl
NIYILI NIFZ7N |2 NT'NR N'ON' ITA7RN DY NIA7ONN L9010 .NIZ7NN |2 1I9¥IY NoNIa 07 TNy
AWKRD LITAZRN DY DMV 127 D'YpYNN NINd2 AT |2 YR DY D AR (4.8 2I'R) nirvaol
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727 NN AENnn N 757 1ITA7RN DA 1D REIP -1 NDVI n*nnxn "7 D1y Nia?onn 4.8 '
197 DMTION 'POIXRN 'Y DINNN NIMUVNIZR NIRIYA NNTYA QYINY 'YRIR-7V0 [NNON NaRN
D'V7UNN DY 1N 7RNY TYA K¥N1 ,ONM DN DYPYNN 7V2,007] TWKRD ,DYPYUNN VIR
NIX NI7INdN NITIMYNI NIYIVIA NIRZ7NN DR DX DIMTRD DITMYN .'A* T¥2 X¥N1 N 0'oyimn
NI'Vvavn Niz'7nn

-n NINS 7¥ P D1y oy (4.3 N720) DWRWNN NINdA 1IN PN |91 1YSWIN REIP-1 NDVI A DYy
AN 0'N12a 0'9Y) NDVI 7y 7nam 912 y'own [NTAn |1’ .REIP 1ay 0.0045-1 NDVI N2y 0.0001
.REIP TTn2 yj7 70 win'w 210 DY N'¥PXRIVI'RA NN 0NN LREIP 2y X7 X (D™M19% ninnTa

NI'YA0N NIF7NAY TIY2 :DNA DYI'WY Yz Win'y AI0 NAIANA D'7TANN DX NOPWN IT N'YPRIVI'N
NIRXIN) TINA NY7N NN NNAN NNOXI NIYIVIN NIZ7NA ,REIP D7 NN 2 77N 79w Twjp Xym
.(nx1n X7



P DY .N210 "M YN WIn'en 1YSWInY '9) REIP -1 NDVI 7w niniw nin ni'o .4.3 n7a0
JDIWATIA NN902 1axIN (P<0.05) N'0O'VVO D'PNAIN

Main factors NDVI REIP
F ratio P value F ratio P value

Land use type 0.5481 0.4645 1.9560 0.1708
Precipitation 21.964 <0.0001 8.8207 0.0045
Aspect 5.5564 0.0245 0.9501 0.3375
Elevation 0.0068 0.9347 0.1772 0.9221
Land use type*elevation 4.4718 0.0426
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NIP'7N2 NP7V Noniaa nNon 1arn 0y-REIP -1 NDVI 9w NI0Iwo niMxa'? nirona 4.9 WX
DY NP7N NIMLVAITR NIRIYA NITY2 AYIN N0 [NN9N NAXRA .(DITXA) NIvIval (71n22) Nirvav
— Y101 ;P < 0.0001 ,RMSE = 0.05 ,R? = 0.83 — 'yav :NDVI 112y 077NN 'YX .N10IN NIYYa0N
,RMSE =9.69 ,R?=0.18 —'vaov :REIP N1ay n'7Timn 'wix1 .P = 0.0035 ,RMSE = 0.05 ,R? = 0.42
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