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4- Adaptive Neuro-Fuzzy Inference System
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3- Gradient Descent Method (GDM)
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1- Root Mean Square Error (RMSE)
2- Mean Percentage Error (MPE)
3- Enter



S glod 3,915 53 8 u%he Wi (had (ygamw )5 ) Ll —(F Jgua)

Soa Sy dadl, r SB (3o o umn!
(cm)

Tooir= 0.955 Tryin-0.255 Trma-0.042 RH+0.355 n -0.019 U+ 13.701 JJ5Y 5 o,
Teoit= 0.910 Tpyin-0.225 Tpax-0.036 RH+0.328 n -0.019 U +13.055 50 v

Teoii= 0.873 Trin-0.193 Trnay-0.035 RH+0.300 n-0.028 U +13.026 .55 v

Tosii= 0.839 Tpin-0.173 Tmax-0.038 RH+0.271 n-0.033 U +13.231 .54 Y.

Tosii= 0.745 Tpyin-0.109 Tpnax-0.035 RH+0.216 n-0.044 U +13.655 VE 5

Tosii= 0.641 Tpin-0.050 Tinax-0.034 RH+0.152 n-0.052 U +14.243 VA veo

Tooi= 0.288 Tpmint0.776 Trmax-0.031 RH+0.111 n+0.074 U+ 1.044 A > e
Teoii= 0.304 Tpin+0.758 Tinayt0.011 RH+0.142 n+0.071 U -2.613 A v

Teoir= 0.304 Tpin*0.758 Tinayc+0.026 RH+0.122 n+ 0.049 U -2.934 AR Y.

Teoii= 0.314 Tpyin*0.701 Tinp+0.032 RH+0.106 n+ 0.013 U -2.250 A Y.

Tooir= 0.334 Tpyin?0.629 Tpnayc+0.042 RH+0.112 n- 0.003 U -0.757 LAY 5

Teoit= 0.301 Tpin*0.507 Tinayc+0.051 RH+0.071 n -0.074 U -4.243 JM ye.

Tooi= 0.250 Trmin*0.275 Trmaxt0.001 RH+0.550 n-0.127 U -2.523 A¥ 5 Jaal;
Tooit= 0.254 Tpin+0.274 Tpna-0.001 RH+0.548 n-0.103 U -0.914 JA¥ v

Tosit= 0.227 Tinin+0.264 Tna-0.008 RH+0.548 n-0.112 U +0.296 JA¥ v

Tooit= 0.129 Trnin*0.254 Tna-0.009 RH+0.467 n-0.115 U +2.469 JAY Y.

Tosit= 0.106 Tinin*0.227 Tnax-0.024 RH+0.367 n-0.120'U +6:265 AT 5.

Tosit= -0.050 Tnin+0.229 Tpax-0.028 RH+0.249 n-0.122 U +11.116 Jof veo

(°C) lgn 408 slo> Tinin *C) Igp iy (slod :Timax 8] bW A(M/S) (50 05 3k sy U () (s Cughoy bauwgio :RH

(09031 Al 30) S (6lod s s 33 (Fguw 5 5 9 ANFIS (sl yig; (55l (s pas Ll —(£9a2)

) RARESP olné SB Ges
MPE RMSE  ~ MPE,_RMSE  ~ MPE RMSE _ Jw
(%)  (C) (%), (C) (%)  (C)
ARVAs oy <Iva WY Yl <[as YF/YY ¥/YY <[A¥ ANFIS >
YYIV sy Nida Yely Yi5o <[a¥ YV/A o5 AN REGR.
ya/a o/ <A <Iva WIA YAy NAY Y¥IY YA <[A¥ ANFIS \.
/5 £l <IN VEIY Yiov /a¥ YAIO ¥/av AN REGR.
YN Y ¥/IAY I\ VO/D Y/ </a¥ Y/ Y/va VN ANFIS v.
YeI8Y a/sa - I8N \EIY YIvE <[a¥ ¥a/.v \7AN </A¥ REGR.
Y¥/EY ¥IvY <[AY ARVAY Yivs <Ay ARVAY Y00 </a¥ ANFIS v.
Y£AA AN IV \EIY Y/¥Y <Ay Yy/5 ¥IvY <IAY REGR.
VAIS A/ <[\ VWV y/as <Ay WY YIYA <[A¥ ANFIS 5
Y/AY ¥/Y0 <IY0 WY Y/-¥ <Ay 7 YAy <Ay REGR.
WY Y/I5Y NS WYY YA <A Y/ Y/¥o AN ANFIS
\INAYS \7Al <IYa WY AVARS <A \o/0 Y/IA¥ <[M REGR.
Gladie )T ol ol aulio amth b Juo plo e o5 3D S 598 sy SIS b S oo gl el
S lod iy 3 Sibiomas 8 g opiin 22 (9e)S) S (rslio gl LTI (9ol 058 5 ilte Cagas b

el o 1)) (F) Jods 50 dilaie dw calisee slas] )
93y 13 45 039 90l dls pe (slmodly dlaw (lise p ol oyl

1- Triangular



WAL Jlo g — 01055 Yoylods FF al> (S g ol 4 piis YA

SialS 55 SIS gy e (o Lws (S5l s 4 o Sis
i W S slas g 00 sl Layl s o)y a5 asdly
sblad L bl cnl > (g G 92565 Trnax 9 40y93 5551
0)9> > V¥l ()L (1l 35 (0 Oy Yl ©83 g oS
YV s ) eyt dao YWY+ g0 yualy 50 (4l 10) aslllas 590
aS ded o b pdlie cpl il yie due Vo plaaly 13 g e Jis
LSS (g by i)k slajsy s 5 ()L Hlade (35 YL
Cumas g Jolse 51 1) S lod (s 0y b g 4l Jlis &
Do 00 3y9lp claled y3 By ialS Carge colgs 4D g 03903
Staad 15 658 Wm3n U ¥ s oS biplan (b
Bl Voo Gas 50 uel) gboye ol 5 ST (glod 350
25 o8l 93 3 Lo Siad (it 4l 50 395 0 003D s
laanY iy 6l 5l (36 W5 e sl o) ol dtgy
O 8 Lo L ail S8 cugby 5 (5, 51 (o5 Bes) 2V
o dng b ggeme i s Glaye jgiome (1SSke slbad ludo
i 3 (63— uae &b SUly F Jgls &bl sl sl
sy & s Sk )245 G Q]).QJ 9 Ol.ml)' P Sk o>
S mas (hy) 93 2 (lpiee geme 0 Ml Yo FGees
iy Ulgy SB lael adS 3 S clod 3505 53 1y g3 9
Wb ials s ) M e 2l i Glesl 3T i Kiaya
0355 (Simwad B 01l SloS 4T Hlade Lol (g Jelse

(V) 28lsas B gy e B 0> S ag

duglio b a3 a3 Jlas 3 Ly ()5 9 3l (as) UB9)
A8l el 530 o9, 93 @S o o
oaseiis MINTAB 58l 15 5l oslisl Ly t g0l plogl L
PSSy S g il (nas 4Sud s e SUST &S 08
2 Ll (plaaly o le) Cans Jla pme +/+) aw )3 3)l90 Sy
PSSy Jie g 3L (vas gy gl dunlie ggecne
Blasl 5 LaolKwo] ads o a s ol lis S glos o i
009y 4t o (g S 5l (- ras by il
sl U] (ol an STl Jl3)95 50 0)ite X (guw )5
G ANFIS oy, olssae 45 dmd o gbid pol el sl o
iz gg)S) Uy el codbae B L (g (oBg) e
& ool jlogeiicalize slasl 0 S glod Sus a0 pxie
et gy Cope sl @3lo SB Glesl a8 ol cd> oyl
o ol dumglie S (e ol (g )Ty gy & S |y (56
St 5y S B ol oSy 53 oSy e L olSiuy)
3 el Jlojg 3y (508 glbas I SB glod 540 ol
Copms SR Fosbye (oS (oldl b ol od ol ¢l
sl i B> &S 5903l g oo cCawl 031> &) punely &
I8l 09) s 5 Ll dily 15 SB Cugby e 4 S
Sl iz Jpan 3 Sy Jlo Jobo 3 SB J2b cugbs)
1 1S5 oo el )l ales 1 S cugy 1y il axsly i
diuaS g Ay 589 Lo «SLE glod aiely (S slod Hlude
a8l )3 il o SB 3 )l Sl co 5 SB glod

281y p3lie g ANFIS a5 L pand (il SB- (slod oy (Fgww ¥y Bd i g Iso 51 (o256 - (0 Jga)

bi e sl Gose R (cm) S Ges 25y

-/oY \RAR -I5Y o J
-[oY Nofe¥ 5y \

oy a/sy -[5¥ Y

-y NYF <[5y Yo

-5y \7ta) - IvY b

/Y £l-A HAG Voo

<[AA YIvY -IA ) RS
-/a Y/¥0 +/AA Ve

/Ay Y/-A «[AA Y

-/aY V/as +/AA Y.

-/aY V/Aa +/AA b

- \ARE «IAY Voo

ANS -IAY -/ay ) ol
-/a- YINY NAN Ve

RIS A7AYA +/AA Y.

<IN Y/ay NS Y.

«/AY Y/AY g O

V& AR - IYY Voo




YAN

b - s b gl a5 Joto (slaassly dulic

Ts5- ANFIS (C)

Ts20 - ANFIS (C)

Ts50 - ANFIS (C)

60

60
Ts5-Measured (C)
50
40
Y
30 Wl éo A
Ry 3 e
MR A
204: 3 :
WY 2o
el e
10 .
.y e
>
D
0 = T T
0 20 40 60
Ts20-Measured (C)
50
40 4
30 - ’:‘.‘:‘3,‘: A
i
201 sl ALY
o (O
.2 -
10 1 . o *
0 . . . .
0 10 20 30 40 50

Ts50-Measured (C)

Ts10- ANFIS (C)

Ts30- ANFIS (C)

Ts100- ANFIS (C)

50
40 4 -
30 A “’::{: ’: o :“. 3
Rt 3
PRERIRR X %
20 - S 8,4 %
:“ P .{*‘.
104, g K
1l .
0
0 10 20 30 40 50
Ts10-Measured (C)
50
40 4
. o
30 4 0: 4
o3 I
JRENY, -3
204 Wy RS "‘; N
“ad £ waldhl
v el "
104 + &
PR A
0 . . . .
0 10 20 30 40 50
Ts30-Measured (C)
50
40 |
30 52 .
B2y
20 | " 4
%3 L
SO
10 Y *
0 . . . .
0 10 20 30 40 50

Ts100-Measured (C)

Olal; ol )3 ound Cud (28ly 5o 4y Cumnd ANFIS aSid U cillides Glos! jd S1E glod dur i gl duany o —( ¥ JSS)

S5 53 o 55 glla gmlis & 435 b ol olSis) (sl i3l
L Paw)S)y Jae Oygo 4 bolKiw] 4y goli .05,5 1)1 (V)
S p5Y i 0db @0 (B) Jg 3 dbgiye (RY) o

oo 099 omb 9 Sodse 4 bd cud (g S5 &S Cl

b ey Jde glrdiasuie jl diw

St Glosl )3 (Lt G €83 JRaB) T Gulys plals W)

"o (A) phlSan 5 550 oS gl L (il ol )3 odal s,
“Uhe SB ol bt duslie Baisd cpl 0 e e i e
(04 (5= 03lul) (ABly ool L (gl ae aSus b odd (o
Lo i allis poe ialS s & Lol 15 plosl dilate (o,



WAL Jlo g — 10,5 Yoylods FF al> (S5 g ol 4 piis  YAY

adlla 390 alaio dw 1> S (glod i owlinilan (g el )y 51 G 2 (1) (Swmod g o —(TJgo2)

o] o linilgd (gl yiol,l (51,5 Wlw an y5) S slod

5cm  10cm  20cm  30cm  50cm  100cm

RN U NAY 4 SEEERYLRV S L WY DY C U YN SRV AL o ¢
Tin U AT AV YT MY LAY

Tinax NN /07 N L LT LU

T JASDT WY MR AT AR IAYD

RH JEOA [SYA L[SYE L fSYA L[5\E L [avY

n JOOA  [08e [0DA [00F  /O¥A /)R

el u RS A SRR RS o SRRV RS & SRRV RS /- NS B YRR ¥ 2 4
Thin JEYE ISYY .[SBe <[SA- VYD +/VVA

Tmax JOAY  [0Ad L[ENE [SFE _efsae WYY

T JEYN  ISYA ISRV ISV VYL L vYY

RH SYAY O SNAY DAY MRV YY Y

n SYAY  e¥Ye VYO GVVE Yy /Y

olal; U XD ¥ XY fees ees o[+ 00
Trmin AT AT LAY INY T AT v

Trmax AT AT AN LAY A Avs

T SOV Y anT Ay s A

RH N AT NRY 2V S T2 Y i s SRS 2 2 Y [ N 2

n 0% BN DY VY Y /DA

Slo b5 Cugy ol cpl ) duojin 5o 4 )l ol i
AU 4 g lgn clod aials ials Cargo ol S5 g pm cBlybol
sl el U 1 5 oas S slos ablugs il eogo
Amd o ialS gy a8l 0 SIS glod o |y wliilen
Ol 5 phal ol 93 3 amd e LS (B) Joio Gioren
(T) Ig slod (1Slkn il 9 SB glod gy (Siron (3 yidis
oy e iy sl oSy 5> Lol asly o )5
Dy oo 083 (Thin) loa slod Jolis s &S slod (o (S
Cowd il cnd @b Ton slodidineS oS Cunl (pl ol pl cde
b oo (Night-time radiativercooling) S g5, 4l 4,
S Lms 5l Lo Toin sy 5 Ll gl o o8
R
Syt g odel Cauwds b yuely oK) gl duolis
o Gie d )l b e o] 3 &S (F) e 5 LS
ol plol (gye (Bl Vo oV o ges (ol (VWAD-AS) Jlo
Vo o P S gl Llan glod (y (Siwaed oS 0 ol
p2lo 3855 gl ) 5V (1> /) 53l Lawss (50 (5l
2 s el Job BB (o390 b 5 0l ol canl (= /50
S olSg) () b gy ol e (glnazily ol
Ve sb)s sled g lm (glod (3:0ke 3 (Stused il (lanl;

b paw jd (gl> xe

2 emlislon (sl jielyly 51 S5 s 3B line oy e
Stuaad Mo ¢S 5008y Joo il b S (slod 3yl
Gy Blizme glages > SB glos b (ulislsn ol o oy
g L ) ey (Staad o8 jlake () Jga el
Oyl ddlaie dw p )3 300 (L5 (F) Jgio oS yobo len
O (Nowred (pShind 9 SBslod g lp slod (o T )lude
Lo yialyb b ds > does ol 3l o ol sy 9 SB (slod
o T lie dwslie blawy o S5 (clod jlude 3,91y p3 1, Ign
oK)y 4 wmd o lis S glod g wlidlen (oo jiol)l
ol ool il o yiiin ;500 ol 80 4 s I polie lualj
OPl e (SB Cagloy dgn Cashoy egSas b | 8 S e
S olen A8l ba St Jlade pr ()b sbajgy dlas Gial3él
Myl e (i puasl) 3 D98 0 0l (7) Jgaz > &5
4o el Vv e ) da el Sl G g S lod
Voo G (Sued cul i (9 SYL Cl dgy £55
i Yhoisl pusl) o] )3 (Blos! plo & Consd) yio b
2 bl e Blee! pluw 4 Cus Gos (pl ) SB S Cogb,
AU puel) 3 SU 390 0 gboye s 4 c3as o8 sloY
gl s sl e ;208 go bl IS lod oy
Slams s dlool 3 b e ddlaio pl o WS 0B Slea



YAY b ol ae kel L] A5d Joe gboaidl aus o

ElaasY 5 S clod (it <83 ol 5 bl oS!
Bl Voo Bos 5l jide 2opd Ve B (e (Blo Ve 5 0) (SBsS
bl 5yt

Shn e by LS slos i e o5 bl
o) My B il oy SLET )3 (gus S Lol 5 Aladom
2 ol g dgrse slalad Jlazsl 4y als oo Y 355 5 (g,
Aoles o)Ll ool Cuwdy gl cds

s S 559y 4l glod (slo:Sile gl il (Jlto ok &
53 ol odal Cawdy (VAT AYIY:81Y4) 6 Sojlil cog ¥
3 ol el 003,55 jekate ol 50 () Gl slod Ao 4l
ale S slod o iS b sl o)y (5 oS ol Jls
oS 3 3 g S (slas (5o 5 s csled gy xSl
Lo i Gl 8y gel cpl sl o 35 lud (sl g S0l
ylys sl 5o o dbgl Sloj b puiocen gy daled IS 3]
slod Jilis o S las go8s oyloj &S 235 0 el S losl &
Obeson jolar oo slod blie sboyiel)ly b obj glost )5 S
oo 1y oel Cawdy gl €85 Conl (Son jui yol ol L5 3les)
sLodly 31 oslaiwl Uy 03,5 o sloiuiy (Lol 5o s )8 ,5b
Data ) —wluslsa )LSde5 (clamolKins jl oael cowty selow
Cprad Awd 5o Sgatp |y odcel Cwdy sladygl s s (logger
olidlsn (sl jialyly 5505 136 (gin Sl )3 295 00 dmoys
e > S cagb) 9 G5yl slajg dlas ((SUpl Gl s
g9y Slej 3 8,5 i )3 Ly a2 gl SIS (gl
D 45 jlay > Jlasiglagiel )l

G ol e (5 Jpia) 39 sod b - AT e 5| csste 5o
2L s SLs ga0 (Sl oo glate Judo 4 sl S
colys sl (L85l sdio 3 (Jlw ) o5kl 0y90 Jgbo
S sy & (A) hlSen g 350 o5 by (olpidsy (SKien
ol (S a5y glmolSag] 5 (WWAS) Al S, 090
Ol Gyt )l pols 30 gl b sl o el (555,
O N Gy 5:5ke B0 500l gl bl 2 125 edd o0
Ml L IAVS B gy il Yo (618)5 (slod g lap (slod 1SSle

Sl 00

35 4ol

S Jola S s Sl csla il J igy (ol 53
loe 400l o g o8] Slebo (s cogb) Sl clod
2laeayy S odlitwl (Seme)Sy sl Jde 5 ANFIS 4l (53959
e > Ly 5 S o L o1 i ey ST slos
o) cosbol clayline 5l odlinl U g S1S (glod adly clanbie
Olis s a8 )5 )8 uwliel 905l cov (RMSE, MPE
Flowgio ol S lod w ia )0 ANFIS aSis o5 ol
C3 e iran 55 o oo gnsSy Sl so 5] 5 355 Aoy
(S w0 ll) s 5 hanly o] 93 53 S lod i
D9 (obyo waldl) puusaly 51 yins Ao )d F/D g o 3 WY i 4
g oad (dugie SB slod (o (1) (Sier o pd ke
olis SB Al sled b ol g )Ty Jde g ANFIS 4
s b e ialS  Siuned jlde SB Ges Lili8l b as sl
S Bos Gl b puely ol po wuldl 13 a8 0l LS e
90y a S o el (Eoli8l BB ao s VA s U i <8

&l

el bl b gl > (M as s g (p2Swl) 9 glod b SB Glasl (oled 025 o bilgy (ooyp AYAD L puslis sl )
e sy h oS> 535S oISl S 5 (bl ) (ol S

uu.wy C”Iy O 9 Sk dl.o.Cl 9 |9.tb u;"“") w23 e AYAY L. e uLoJS S>> g ap LS)L Egwge «p U\»L.c ol e .)l)J L;’Lu -y
FY-Y0 &Y als SB o 059 «85)9liS pluo g pyle dloee . jliwd S ybuol (slmolSiwn) 5o LQJ &)lgd)

-J?l

5 e 478 gy Jl S oo L S 6ld)) sled 391 AYAY 2 stanl )l 5l g jlo g () op SldS (gyae ¥
B 0yl WY ala i b wlie 5 (65)5liS pole aloxe g5l Gliw o sl (S )5y la Stunson

339l 3 oyt Az (o S) § S smas (BaSid 38 AYAS Lp 0310 ds g g g 0 (B £ 030 A g g b s D
DFFY 2 gl 0loh ptim sl olS g S g o 1g5,5ltS” Jmgy . liwn S il 09,8 dilate 3 puiS 5 Slae

(Sf wiape Nl g i ras b glitl gl B SeS @ b ()b | (85— (08 A )l 050 IVAD LS Sl 5



WAL Jlo i — 310 53 Vo ylois 6Yfﬂl?.g5|p.5b.;" apis YAY

Ll B )y purtigee 038D Ol pwdige (]S ol yes pwtine 3] wlis,S asl L

(ORGSO )l wlid)lS asbbly g )S adlale )d (5jg,akd Bl (glod (oo (s SYVA o Gligige -V

Oty Bes dygl,0 s SIS Calisee lasl glod g lon (slod dlayly oy IYAY 7 (gomgo 5] bdesws ol odlide czup 290 i55 A
XEEF05 .o Y o)les YT A (65y9liS mlio g pole) SB g Ol imgi— ol dloo (g9, o> liw] (6390 axlllas)

b @i 5 (65,5l S pole dme . (ldS il 55 g3 5 puiS SV gane 3,5kes y1 (SU)L b sy IYAY 5 0l 5 ) gasles 2
.\c D)Lou:)s\a.&l?

10- Aldridge R., and Cook F.J. 1983. Estimation of soil temperatures at 0.1m and 0.3m depths. New Zealand Soil
Bureau Scientific Report. 62: 18p.

11- Ghuman B.S. and Lal R. 1981. Predicting diurnal temperature regimes of the central Appalachins. Soil Science.
132: 247-252.

12- Hanks R.J., Austin D.D., and Ondrechen W.T. 1971. Soil temperature estimation by a numerical method. Proc Soil
Science Society Am . 35 (5): 665-667.

13- Lang H. and Braun L. 1985. Schmelzwasser-Abfluss-Modelle fur Schnee- und.Gletshergebiete, Mitteilungen der
arbeisgruppe. Schneedecke und Hydrologie. 1: 40-45.

14- Maclean Jr S.F., Ayres M.P. 1985. Estimation of soil temperature from climatic variables at Barrow, Alaska, USA.
Arctic & Alpine Research. 17: 425-432.

15- McBride G. 2005. Using statistical methods for water quality management. John Wiley and Sons.

16- Meikle R.W., and Gilchrist A.J. 1983. A mathematical method for estimation of soil temperatures in England and
Scotland. Agricultural Meteorology. 30(3): 221-225.

17- Razi M.A., and Athappilly K. 2005. A comparative predictive-analysis of neural networks (NNSs), nonlinear
regression and classification and regression tree (CART) models. Expert Systems with Applications. 29: 65-74.

18- Shaykewich C.F. 1980. Estimation of Manitoba soil temperatures from atmospheric meteorological measurements
(Pinawa). Canadian Journal of Soil Science. 60 (2): 299-309.

19- Summers L.E., Glimour C.M., Wildung R.E., and Beck-S:M. 1981. The effect of water potential on decomposition
processes in soils, in water potential relation in soil/microbiology. Edited by J.E. Parr, W.R. Gardner, and W.R.
Elliot, SSSA Sep. Publ. 9: 97-117.

20- Yang H., Griffiths P.R., and Tate J.D. 2003. Comparison-of partial least squares regression and multi-layer neural
networks for quantification of nonlinear systems and application to gas phase Fourier transform infrared spectrum.
Analytica Chimica Acta. 489: 125-13Reimer



Journal of Water and Soil (55,3148 gabio 3 polke) S g o 4 i
Vol. 24, No. 2, May-Jun 2010, p. 274-285 A YYE-YAD .o IFAR 15 — 31,5 ¥ o lois F ul>

A model Comparison Between Predicted Soil Temperatures Using ANFIS Model
and Regression Methods in Three Different Climates

A.A. Sabziparvar®” - H. Zare Abyaneh? — M. Bayat Varkeshi®

Abstract

Soil temperature is one of the key parameters affecting most hydrologic and agricultural processes.
Therefore, its measurement and prediction is very crucial. So far, the statistical regression methods have been
used for estimation of soil temperature for specific location encountering with lack or shortage of data. In this
work, soil temperature data are estimated at six different depths for three typical climates (Zahedan, Tehran,
Ramsar) by a new approach namely Adaptive Neuro-Fuzzy Inference System (ANFIS), and the results are
compared with those of estimated by regression methods. In addition, the most important meteorological
parameters (maximum temperature, minimum temperature, mean daily temperature, relative humidity, sunshine
hour, and wind speed) which influence soil temperature at the study sites are used during the 15-years period
(1992-2006) of study. The comparison of soil temperature data predicted by ANFIS and regression methods
indicated that the performance of ANFIS model is 4% more accurate than/regression methods. It was found that
the accuracy of prediction using ANFIS model for arid:climates of:Zahedan and Tehran was 12% and 4.5%
better than Ramsar (humid), respectively. The statistical comparison of the estimations derived by ANFIS model
and the observed soil temperature data of drier climates showed that the coefficients of correlation (r) are
reduced (up to 10%) for deeper layers. In contrast, for the humid climate of Ramsar, the model accuracy for near
surface layers (5 and 10 cm) was up to 18% less than deeper layers (100 cm).
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