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Abstract

The homogeneity analysis of temporal (monthly, seasonal and annual) climate aridity index trend was
accomplished for 43 climate measurement stations in South Korea. Furthermore, 43 stations were grouped
into 9 different regions and the temporal and regional homogeneity of climate aridity index trends in each
region and entire 9 regions were analyzed. For analysis, monthly, seasonal and annual climate aridity indexes
of 43 study stations were estimated using precipitation and potential evapotranspiration calculated from FAO
Penman-Monteith equation. The Mann-Kendall statistical test for significant trend was accomplished using
the estimated climate aridity indexes and the results of trend test (Z scores) were used to analyze the temporal
and regional homogeneity of climate aridity index trends. The study results showed the temporal and regional
homogeneity of climate aridity index trends for individual and entire 9 regions. However, the homogeneity
and the extent of aridity index trend showed different patterns temporally and regionally.
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Table 1. Climatological Study Stations

Regions

Stations

Han River (1)

Daegwallyeong(1), Chuncheon(2), Seoul(3), Wonju(4), Chungju(5),
Yangpyeong(6), Icheon(7), Inje(8), Hongcheon(9), Jecheon(10)

The west of Han River (2)

Incheon(11), Ganghwa(12)

Nakdong River (3)

Daegu(13), Jinju(14), Yeongju(15), Mungyeong(16), Uiseong(17), Gumi(18),
Yeongcheon(19), Geochang(20), Hapcheon(21), Miryang(22), Sancheong(23)

The east of Nakdong River (4)

Uljin(24), Pohang(25), Yeongdeok(26)

Geum River (5)

Cheongju(27), Daejeon(28), Chupungnyeong(29), Boeun(30), Buyeo(31),
Geumsan(32)

The west of Geum River (6)

Seosan(33), Gunsan(34, Boryeong(35)

Mangyeong and Dongjin

Jeonju(36), Jeongeup(37)

Rivers (7)
The south of Sumjin River (8) Yeosu(38), Wando(39), Goheung(40)
Jeju (9) Jeju(41), Seogwipo(42), Seongsanpo(43)
TE s $18) 4370 715 RS A 40d3E dle] A4 ghelek 8, Mann-Kendall & 7%+ Eq.
(19743 1€ ~20134 129)9] 9¥ 73, Ht7|, Fi17| (3)o.2H5E LAHEcH(Gilbert, 1987).
=, ARV, T, AUEE, d2ARE ASARE 48
SFoATH sgn(z;—x) =1 if 2;—2,> 0
H AFA = AT S 913l Allen et al. =0 if ;—x,=0 @)
(1998)°l] ©J3liA] A<t Penman-Monteith (P-M) 3415 =—1if 2;—2, <0
whibeE A2 (Bg. (D)< 4838t e, 344 w2 A7
Sl oJeir] g9 vl Aok Trajkovic, 2005; Gong et al,, S= Z Z sgn(z;—x,) 3)
2006; Ahani et al., 2013). S
VAR(S):%S[TL(’H,—I 2n+5) — Etp ,— 12, +5)] (4
0.408AQ]1+’}/%U2(63_60)
PET= A+~(1+034u,) D B @A, gt A% 3& molt= AR FoIL, 1,1 p

WA AGe] AE Solnk whebd AR Z= the Ea.
-

o714, PET=7A5 A mmy/day), A=X3}57]43} G)EFEH AT 4 .
L&) 7127)(KPa C), Q,=w=A (MJ/m/day), u,= o S1 .
- Ty if § >0
A4 2m ololl A FE(m/sec), T,=2m ool U [VAR(S)]
F71(°0), e,=XE857]9HKkPa), e,=2A1%7]5HKPa), =0if §= ®)
(e,—e,)=th719] L3714 H5(KPa), v=A5A _ S+l £ S <0
Z(kPa/C) o]t [VAR(S)]'?

=

44
R B A 2 A0
=4S Btk BAYE

Hoj
Kendall FA%241S AA] O]'T: 4%, Eq. @A 2,9 x, EES L 7?"]*%’4]01 AREAZFS Egs. 6), (7) and
£ 715 9344 o] 54 4 52 A Aok kA (8)% olgste] -t tHGilbert, 1987).

BATE TR 20145 TH

645



M _
Xﬁomoy = X?otal - Xt?rend = lef_ A[ZQ (6)
Z = % (N
" [VAR(S)]"?
7 1 M
~ 2124 ®

o714, AP (20, A1)
s o 715
Kendall 4] E7%o)5, A& 94 Aze] 49 1204
$E 129740)0) 3, AAe] A A%, olF, 7He, AL)
ofek, W\, 7t FEEE 0T IR B
she g /1 FEEAe) 2 3
A B9 girka & & k. =W AGH S
BASHE 79 o714 s A 715 B3] Mann-
Kendall 4 £, M R4 L4} b= 715 2

.|
N
B
ox
o
rg ol
e
B
rlo
X
i)
o
|

F440] drkn & ¢ Ak =9 AP A9 /15 2

ZAFFAE BAR R TS AdEE 49 7
N A9 FAZE FAFAE x] 2 HEH AT
om it T 0 s 28 ] 7]

. Hd -1
Bt AgH (average-linkage) o]t} 3 T
o] FAMIE ARIE #Ash] flske] -2t A

=
2] (euclidean distance) #'H-S 483}t

3. EM

646

FALEE BHT vl oJshul 0% M54,
Aol frolab Fashs A Aelsha the Lol
= fol3 FA1E wolA itk 59, 64, 74, 89 17
7 99e] A AFAZ 0% NHFE(Z_,~12809
A el ont 7% AxAFRAL bk %
Hel wbAe 1€, 24, 34, 109, 11€<] A5 d=4

[e]

= R

2 1T BRATRAL FOASAE o) 1t
A

,d

2 =

@ M o

TR o

PR

Oi —g’ _1]1 ]j}l_‘

;& oN g A P U
S g o Sorr

oot w L

= rr o A X H

1 P

=4 Ve x

1o x o ML

= [ &

= 32 z =

% au s} 2

ruﬂ ) 2 S

oo e

N X il 2

[e=]
l
th & AellMe= AR FAE 2487 9
= H O 93\

o,
fo
£g
of =
rE =
o %
3 £
Wy
) ﬁ
w5
_O‘L
_& O:
b %
i
f
LR
8%
ﬂ? =

32 AZXS SHA

Seupet 43 43 1T REAE A2AF A A
[e]

24 9 Ao FAH S 2R

e I AFeR FEste] 75 ARG FA7F o5
IR Aol M A7 B A FHor FAo] A=AE

spefsieik

32.1 X9y s&H

o] AL BE DollA X} nog—2C] gy (R)=14.6850F
Zobr] 0% Aol A 715 AxA |G FAlol 54

o] 9l Aoz VeIt Table 2). W3 49 79 Z18]x
12909] 2, = Zk2E 14900, 24005, A3T62A gy (R)=
14635t 74 o5 ¥l A AFHoE Fod 7]
AZAG FAE BYo, B% AHFEoz B3
7% 793} 129%1] oy, (R)=16928.TF AX ol 7%
AZAG FAE B} 797 129 F Z score= 2Ht
706, 156124 78S AFHom 5% AlEGEel A

Froldt 371 BT, 1298 AHoR 90% A

T H

—_



(i) September

(j) October

(k) November (1) December

Fig. 1. Distribution of Monthly Mann—-Kendall Z Scores for 43 Study Stations
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(d) Winter

(e) Year

Fig. 2. Distribution of Seasonal and Annual Mann-Kendall Z Scores for 43 Study Stations
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Table 2. Monthly Aridity Index Trends and Homogeneity of Trends in 43 Stations and Regional Homogeneity

of Trends
age, (8)=17.28
Station Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sep. | Oct. | Nov. | Dec. Q95% (8)=19.68
X}Qmmog—S
1 | 1 ) 10.768
2 0 7272
3 | i) U 13.925
4 ! ! g} l 19.336
5 il 1 U 20.645
6 U U 11.565
I 7 ! U 15.446
8 U J 9.667
9 | 1 gl 11.590
10 1 gl 1 U 16.364
Xiomog—r | 1416 | 2727 | 2.002 | 3.303 | 2017 | 7.821 | 5.054 | 4228 | 1161 | 2.440 | 5692 | 4464 | ayy, (R)=14.68
X2,y 0681|0001 | 13412 14.909 | 3421 [ 3.102 | 20.095 | 3.683 | 3.497 | 2.327 | 0.440 | 24.376
7 score |-0.261]-0.009| ~1.158 | -1.221 | 0585 | 0557 | 1.706 | 0.607 | 0.501 |-0.482| -0.210 | -1.561 | ase (£)=16.92
11 | T [} 18.398
12 D 6.778
I | Xbomog—r | 0-296 | 0.002 | 0502 | 0.156 | 0.013 | 0.070 | 0.070 | 0.300 | 0.095 | 0300 | 0526 | 0.706 | @y (B)=2.71
X2ong 10156 [0.027 | 1.568 | 0.945 | 0.213 [ 2.248 | 10536 | 0.985 | 1517 | 0.042 | 0.372 | 5,022
7 score |-0.280] 0.117 | ~0.885 | 0687 | 0.326 | 1.060 | 2.205 | 0.702 | 0.871 [-0.145] 0431 |-1585| ose (22)=3.84
13 1 U 14.663
14 | T U 15.412
15 | 1 1 10.342
16 1 T m 1 ! 13.200
17 ! \ 1 U 11.947
18 ! ! 1 1 9.043
19 | | 1 8.924
111 20 ) U 13.319
21 ! U ) ! 16.240
22 U ! 11.073
23 | gl U 16.058
Comog—n |-3:194] 0687 | 1263 | 3138 | 3569 | 6.873 | 3.109 | 1.998 | 1.683 | 0.578 | 2012 | 3675 | gy, (7)=15.99
2. 0.301 | 0.293 | 21.680 | 23.264 [10.107] 0.069 | 19.685 [10.527| 5.819 | 3.421 | 6.116 | 23.708
7 soore | -0.166(-0.163| ~1.404 | ~1.454| 0959 | -0.079| 1.338 | 0.978 | 0.727 | 0.558| -0.746 | ~1.468 | gy (R)=18.31
24 2 gl 7 2 ! 19.169
25 l \ ! g} l | 15.355
26 U U ! | U 15.946
v Xomog— 1 | 0913 | 0.779 | 0.853 | 0.174 | 2.075 | 1500 | 0.337 | 0.298 | 0.372 | 0.066 | 0.226 | 1.245 |  ayy (R)=4.61
ng 0.038 | 1.847 | 9.700 | 8.880 | 2.415 | 1.977 | 3.624 | 0.000 | 1.721 | 8.096 | 3.624 |13.244
7 score |-0.113|-0.785| ~1.798 | -1.720 | 0.897 | 0.812 | 1.099 |-0.004| 0.757 |-1.643| -1.099 | -2.101 | g5, (R)=5.99
27 U ! l 10.668
28 J | gl l 10.911
29 | U l 10.587
30 ! U i 2 \ ) 20.802
\% 31 U 1 | 9.470
32 l 5.093
Comog | 2418 | 1762 | 5868 | 0.773 | 4960 | 1.072 | 0.887 | 2.897 | 0471 | 1509 | 1592 | 2193 |  ayq (R)=9.24
.., |0014]082%5 | 9037 | 18489 1.325 | 2.494 | 2.105 | 4.746 | 1.176 | 9.530 | 6.165 | 8309
7 score | 0.049 |-0.371] -1.227 | -1.755 | 0.470 |-0.645| 0.592 | 0.839 | 0.443 [-1.260| -1.014 | -1.177 | sy, (R)=11.07

gy (), agsy(S), )
homogeneity test respectively; xﬁomm, s indicates x? for monthly homogeneity test; x

agy(R), and agy(R) indicate critical values at a 90% and 95% confidence interval for monthly and regional

2

homog —

» indicates x? for regional homogeneity test;

Xiena indicates x? for regional trend test; Z score indicate the average Z score for each region; T, |: upward or downward trend
at 95% confidence level(Z; _,=1.645); 1, |: upward or downward trend at 90% confidence level(Z, _,=1.282); blank: no significant trend
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Table 2. Monthly Aridity Index Trends and Homogeneity of Trends in 43 Stations and Regional Homogeneity
of Trends (continued)

o (5)=17.28
Station Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sep. | Oct. | Nov. | Dec. g5, (5)=19.68
Xﬁomog—s
33 ! 2 J 2 J 6.895
34 ! 0 7.893
Vi 35 4742
X n | 2253 | 2.277 | 0.624 | 0.413 | 0.932 | 0.109 | 0.071 | 2.004 | 0.273 | 0.978 | 3.743 | 2.193 | 4., (7)=461
Cond 2210 [ 1.902 | 0.777 | 3.035 | 0.662 | 0.038 | 1.902 | 3.429 | 0.769 | 0.015 | 0.203 | 0.391
7 score [-0.858|-0.796| -0.509 [-1.006|-0.470| 0.113 [-0.796| 1.069 | 0.506 [-0.071| -0.260 | -0.361 | g% (R)=5.99
36 U ! U 15.422
37 (2 i | J 12.289
VIL | Ay | 0198 | 0.000 | 0.456 | 0.278 | 0.184 | 0.053 | 0.078 | 0.283 | 0.030 | 0.301 | 0261 | 0.120 | o, (R)=2.71
o 0.244 | 0.156 | 5.022 | 3.975 | 0502 | 1.078 | 2.825 | 1.086 | 1.277 | 2.700 | 2.715 | 7.125
7 score [-0.350|-0.280| -1.585 [-1.410| 0.501 | 0.734 | 1.188 | 0.737 | 0.799 |-1.162| -1.165 | -1.887 | agsy(R)=3.84
38 J i } ) 11.932
39 J 10.413
- 40 [} U 0 0 17.698
Xomy- x| 1327 | 0573 | 0461 | 0.423 | 0.105 | 0.723 | 0.190 | 0.377 | 0.040 | 0.029 | 0.327 | 0685 | .. () =461
o 0.038 | 0.319 | 7.569 | 7.495 | 0.100 | 0.076 | 7.204 | 4508 | 0.824 | 4.390 | 2.170 | 3.323
Z score |-0.113|-0.326| -1.588 [-1.581| 0.183 | 0.159 | 1.550 | 1.226 | 0.524 [-1.210| -0.851 | -1.052 | g% (R)=5.99
41 (2 ! 1 ! 10.630
42 [} U 0 12.996
X 43 U 1 12.254
Xoomg—r | 0841 | 1655 | 2.018 | 0502 | 1.479 | 0.879 | 0.219 | 1.609 | 0.323 | 0.016 | 0.061 | 0.011 a (B) =461
Cond 0.812 | 1.339 | 5.078 | 8880 | 2.435 | 2.092 | 2.896 | 1.312 | 1.724 | 1.112 | 3472 | 4.752
Z score  |-0.520(-0.668| -1.301 |-1.720| 0.901 |-0.835| 0.983 | 0.661 | 0.758 |-0.609| ~1.076 | ~1.259 | s (£2)=5.99
9] AF 0% AFFFAA 715 Ax2A G FA4 52 A5 0% AFTFTAA 71 A=A FAHl sddo]
o] o} Fost FAE HolA| YT Jort o3t FAE Holx| i)

A V(759 HF(station 27) 5 671 7| &0= A VII(THY, 5R75-99)2 A F(station 36)9} A5
Azlol fH8kaL glat, o] A& BE oA 90% Al®]  (station 37) 715 #EA]FI0] YAkl 9laL, o] A
FolA 715 AXA G FA0l s8] e Fo R = GollA 0% A FTAA] 718 2R FA4 52
BTt sk 4937} 1099 F9 A FgHo 2 fo3k 7% Aol & Ao=m vehgth B3k 39, 49, 74, 11, 12
AZAF FAE B 499 Hit Z score= -1.755% do] A AGHo 2 Fogt 7| ¢ AXA G FAHE B
Holx 95% AF oA A|Fg9Ho 2 F2o8k 7haFAl o &, A8, 7FE a8l ALE e A5 0% AF g
g HYh &, oF, 7F a8la ALE BT 0% AF A 71% AZ2AG FA0 @] o, feldt FA4
FollA 7% AxAF FAC 2] o, A HH & Rolx] &gt A FAH9] g 90% 2F A
2 {Fogt 7§ AXAF FAE HolX st AW 718 AZRAF FA FEAge] doy, o3 FAE
FAQ] A 90% AZF gl A 71T AXA G FAHl & Holx] gkokt}
dAdo] 9oy, Fost FHE HolA] &gt A9 VII(ZA A7 F5-=9)2 o 4=(station 38) 5 371

A9 VI(F742] A5-2]99)& A]2K(station 33) 5 371 71 71EH#ESA o] fAFL U, o] AH2 BE HollA
FHSH o] YAI8kaL it o] A2 BE oA 90% 90% 21FFTolA 715 AR ¢ FA0 FEAAES B
AE oA 718 A2 G FA 5ol e AL o} B3 39, 49, 799 B9 AFHo= Fogt 7] A
2 YUelgon RE oA AFH o7 Foldl 7|E Ax ZA G FAE B om 9% AlZ| oA 3E 3 492
A g FHE HolA] gkttt & A5, 7S a8l AR oA, T8 S7HAIE BALE &, o4&, 71 18
BT 90% 2#8 Gl 718 AZRA]F FA 0l A 94 & T AEHE] A9 9% B g NG9y oz 7|5 A
o] lo) foldt FAE Holx] gFtt) o =49 XA FAN FR@Ado] o, 53 o5 Ag 74
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Table 3. Seasonal Aridity Index Trends and Homogeneity of Trends in 43 Stations and Regional Homogeneity
of Trends

(190%(S) =6.25
Region Station Spring Summer Autumn Winter Qgsy (5)=7.81 Year
X?.omag—s
1 1.135
2 T 4134 T
3 gl } 8.206
4 0 8942 T
5 gl l 11.643 T
6 1 ! 4719
I 7 ) 3.069
8 0.753
9 0 3.755
10 T 11.309 0
o1 2428 10.932 2621 4.247 age (R) =14.68 18442
N 6.057 34.099 1.103 5.842 16.334
Z score -0.778 1.847 0.332 -0.764 gy (R)=16.92 1.280
11 0 ! 10.387 0
12 T 4540 T
I X 0.600 0.001 0.035 0.882 g (R)=2.71 0.001
Cond 0.792 11.942 1.393 1.487 7.306
7 score -0.629 2.444 0.835 -0.862 agyy (R)=3.84 1.911
13 T 8.334 B
14 T 6.916 0
15 0 2.696
16 T B 7.010 1
17 T 5.528
18 1.638
- 19 2.249
20 l 3.895
21 U 4,649
22 0.793
23 B 5503
T 3.032 6.343 2989 1.341 gy (R) =15.99 4.796
o 9.346 26.296 1.339 6.605 3.752
7 score -0.922 1.546 0.349 -0.775 gy (R)=18.31 0.584
24 T U 8.986
25 1.272
2% ) U 7.09
v omon 0.669 0.747 0.029 1.462 o (1) =461 0.348
X 3.885 5.200 0.005 7.276 0.028
7 score -1.138 1.317 0.043 -1.557 g (12)=5.99 -0.097
27 4.036
28 0.339
29 2.459
30 ) 1 U 10.097
\Y% 31 1.670
32 1.047
X 1 3.278 2.413 1521 4.439 g (12)=9.24 1512
N 9.209 2.404 0.315 3.934 1.506
7 score ~1.239 0.633 -0.229 -0.810 agy (R)=11.07 -0.501

gy (S), sy (), gy, (R), and agy, (R) indicate critical values at a 9% and 95% confidence interval for seasonal and regional homogeneity
test respectively; xim,-s indicates x* for seasonal homogeneity test; i, » indicates x> for regional homogeneity test; xj,.,, indicates

x* for regional trend test; Z score indicate the average Z score for each region; M, U: upward or downward trend at 95% confidence
level(Z,_,=1.645); 1, |: upward or downward trend at 90% confidence level(Z,_,=1.282); blank: no significant trend
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Table 3. Seasonal Aridity Index Trends and Homogeneity of Trends in 43 Stations and Regional Homogeneity

of Trends (continued)

g, (8)=6.25
Region Station Spring Summer Autumn Winter gy (9)=7.81 Year
X?.omag—s
33 U 3.694
34 B 1.944
Vi 35 0 3.602
I 0.543 1.234 2.456 5.970 ao () =461 2.087
Cond 1.902 0.944 0.976 1.792 0.713
7 score -0.796 0.561 0.570 -0.773 agsy (R)=5.99 -0.488
36 B 4532
37 l ! 4547
VI Xoonog— 2 0.098 0.154 0.007 0.046 g (R)=2.71 0.252
X2 oond 2.502 2.871 0.244 3.780 0.150
7 score -1.119 1.198 0.349 -1.375 sy (R) =3.84 0.274
33 0 5.060
39 ! 0 6.816
VI 40 U 0 U 10.730
ooy 1 0.315 0.068 0.178 0.661 gz (R)=4.61 0.163
o 6.707 12.292 0.020 3.178 1.912
Z score -1.495 2.024 -0.081 -1.029 agsy (R)=5.99 0.798
41 U 3.702
42 1.075 J
X 43 ! 4583
o1 0.044 1.035 0.106 0.224 o (R) =461 1.509
Yoo 4433 0.984 0.078 5.323 0.312
Z score -1.216 0.573 0.161 -1.332 agsy (R)=5.99 -0.323
7zt folgt AaFAS} TS BAth Al FA1Y U= 72 71ZbE Y, 95% AE (g, (5) =19.68)
Al oA FAH3S 7-$- Station 42] H-§- 7HE2 714E &
A

5
o8 ) F AxAF FAE 0

o B, o, 7k T3 ASH BROIA 90% A5
oA 71 AEAF FAlol AGH Fage] Qo F
o7 FA1Z RolA| ehgk). A FAle] AS- 90% Al
GFolA 1% AxAS Aol FAAo] o, fold
FA1% wolA ekgir}

St A Ie] Ak 7|FASAHE Follx
(XZommog—s=19:336), station 5 (x2,n,,s=20645)¢] 749~ &
B ol A x2, T TR gy () (517280108} A4
90% 21F el A] A 7S AR5 FA00 T2 Aol

0
o
g.
=]
W~
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th AR FA] fod s HAs of Ao 19
station 19] ¢ 12€ o FAFAHE HATh
station 2] 4% 7€M Fo& F7HEFAE HdoH,
station 39] 79+ 7€} 12 o3 FAE
station 42] A 72N {23 F7EAHAE HYon,
station 59| -5 743} 1294 5t =1
stations 62] 7% 3¥7} 12€0lA 28t FAFAE B
9311, station 72} 8] 74-9- 4l ¢
t}h station 991 ¢ 72X Fog VA, 1Ela
station 102] 7% 793} 12€A {213 FAE Rtk

A 119] station 11, A9 IVE] station 24, A9 V<]
station 30, 1%} VIII9] station 4091 8% X} omog—s7F =
L gy (9) (F17.28) et AX € FAo s o] §l
Atk 4370 7S5BS A H o] AR AEZAF A9 52
s W% AlzleFol A A ST Table 3). w4123
o] o)atA %< Io] 9|3} stations 3, 4, 5, 108 |3
g2 ZIFASAHENA Xiomeg—s7F TR gy (9)

(=6.20) Bt} Zfobr] 909 A=A d' 715 24
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A 97 A9 uiidoz Al 7|F AxzA ¢ FAY
A4S BN Table 4). A4 971 #A|He] 2E €
1A X ooy 2©) Qg (R) 133610 Zrobr] 9096 A1 2)4=
Foll A 715 Ax:AG FAlol 2730 e o= Y
wieh 339, 49, 1299 7, ZH 14581, 17515,
1722124 agyy (R)=13365T}F 74 o]= €] A4 A 2
HAH 07 9% Al TN Frolgh 715 AxAF FAE
nglon 493 1299 A9 5% NG E(agy, (R)=
1550004 frelak 22 wot) 493 1299 Hi Z
scorex= —1.395, —1.3842 A 90% A=A A XA
07 @ 1aFAE BATh i, st T
g (8)=17.281TF 2oL 97) |eje] Ll 7] 5 Az
T FAE Tl e AoRE YERTh

A 9 AGE oz Add 7|5 1AZ2A5 FA419
248 £3589 tHTable 5). A 97 X9 =& Ad
ol A A2 29} 8 MBI X7, O] g (R) 62535
o} Zropr] AEAH o 0% AFFEolA 715 AxAS
FAl FEEE Btk AEEE AlQEta o2 Ade
Xoonas Oy (B)=13365T} Zola] 2 x| 0 9006
ME A fFolsk 715 AXRA T FAE HolA] sk

o BAAR A4 (2 (563 agy (R)=

2

13.36 .0} ZFola] A 2| AA 0= 9006 A F 5ol 4] 7]
AZAF FAl0l T2l e 3oz yepdrh E=3
X2 ond (G314 gy, (R) =13.36 1.0} Zfopr] A x| o2 o
2 Fog 7% AxRAF FAE HolA| Tk

3]

Table 6= 97§ #[¢] &, Ad 9 A AxASG 4]
Aits wiEo R M2 fAR S Hols A9s T
S Bate] sk daks welEnh wRA A o
s wd ok Age] A4 A9 VIIo] v A9+ v
AZAF FAE ol o= Fis ik Al 3
A9 LIV AR 2R FAIE Bols AR &
E|1a1, A9 I, VIL VIIO] fARE FA1E Bols 24
oz FHAJeH, A% IV, V, VI, X7} Ak #4115
Hol:= #Hog ERHA

Felvket A= 37 715a5ARE 9 Adew 7
weke] 71§ AxA g FA7E o5 97K ZF At A 9
A Aol disfiA] A, A F ) 9 A gH e
2 540 A=AE Aetsgirt. Fa A dsel et
Qof 8l ARe tgt 2

1) 3o 79 GoFF 7T AR R 27} 24
£ B0} 1292 fof st AaFAE Btk Ald
AR 7] A2 G FA= 5240 dot o5H
aho] 918t Z7FEAS Belar, o] 49 FAo
Aol JoWA st TS BT

Table 4. Monthly Aridity Index Trends and Homogeneity of Trends in 9 Regions

g, (8)=17.28

Region Jan. | Feb. | Mar. | Apr. | May | June Aug. | Sep. | Oct. | Nov. | Dec. g5, (5) =19.68
Xﬁomog—s
! } 9.491
II ! 11.299
I J ! l 10.099
v 2 2 | [’ 14.878
v 2 8.393
VI 3.904
VI J | [} 12.848
VIII J | 11.849
IX J \ 9.327

oy | 0574 | 0.862 | 1.240 | 1.062 | 1.606 | 3398 | 5929 | 0.997 | 0.181 | 2.377 | 2342 | 2061 | . (p)-1336

oo 0.758 | 1.197 | 14581 | 17515 | 2.104 | 0.391 | 11.010 | 5.237 | 3.970 | 5664 | 3.985 |17.227
Z score | -0290 | -0.365 | ~1.273 | ~1.395 | 0.483 | 0.208 | 1.106 | 0.763 | 0.664 | -0.793 | -0.665 | -1.384 | e (R)=1551

gy (9), g5y, (9), gy (R), and agy, (R) indicate critical values at a 9% and 95% confidence interval for monthly and regional homogeneity
test respectively; i, s indicates x* for monthly homogeneity test; xjom, -z indicates x> for regional homogeneity test; xj,.,, indicates

x? for regional trend test; Z score indicate the average Z score for each region; M, U: upward or downward trend at 95% confidence
level(7,_,=1.645); 1, |: upward or downward trend at 90% confidence level(Z, _,=1.282); blank: no significant trend
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indicates

Year
5.633
1.314
0.382
2
trend

Win. | Year
15 1=~

3 7

6.25
7.81
Sum. | Aut.

homog— §
13.36

1551

Qg0% (8)
g (5)
%
4.609
7.009
3.953
5.009
1.967
1.823
4.475
7.314
2.7184
QXg0% (R)
Qg5% (R)
Spr.

Dec.

0.767
9.563
-1.031

Nov.

gy (S), gsy (), agyy(R), and aggy (R) indicate critical values at a 90% and 95% confidence interval for seasonal and regional homogeneity

Winter
AFA 9L 387 49olA F<]

Oct.
120

omog—  Indicates x* for regional homogeneity test; x

st; Z score indicate the average Z score for each region; T, |: upward or downward trend at 95% confidence

T, l: upward or downward trend at 90% confidence level (Z,_,=1.282); blank: no significant trend

2

he
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0.603
0.259

1.349

3.701
16.380

Summer
May | June | July | Aug. | Sep.
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Spring
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9.675
-1.037

_ g indicates x?* for seasonal homogeneity test; x
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spring; Sum.:
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I
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v
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Table 5. Seasonal Aridity Index Trends and Homogeneity of Trends in 9 Regions

Table 6. Cluster Memberships of Aridity Index Trends in 9 Regions
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