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Abstract

A study of meteorological drought index model for drought areas in northeastern
Thailand. These indices are Palmer Drought Severity Index (PDSI), Standardized Precipitation
Index (SPI), Aridity Anomaly Index (AI) and The Meteorological Drought Index (D), and were
analyzed by using last ten year data from 1993 to 2002. The statistical analysis results indicate
that it was extremely drought in 1993, the next was in 2001. The matrix correlation coefficient in
1993 was significantly equal to 0.01 where PDSI and Al was the most relative and its ration was
equal to 0.657. SPI was less relative to other indices except between SPI indices. The maximum
matrix correlation coefficient was between SPI9 and SPI12. It was equal to 0.983. In 2001, PDSI
and D index was the most relative. Its ratio was about 0.516.

Maps of drought area classified by meteorological drought indices; PDSI, SPI, Al and D,
were produced by using ArcView program to generate point spatial data. Then it was interpolated
to be raster data on 1 x 1 square kilometer grid cells by Kriging interpolation method. The raster
data was clipped with 1:250,000 scale map of NE region to produce 149 digital maps which
illustrate monthly drought areas by each meteorological drought index. The extreme severity
maps of drought area were classified into AI, D, SPI and PDSI respectively. Moreover, the
overlay function by weighting score method is indicated that the Al drought map is similar to the
map of risky drought area the most, but the Al value is still higher than the real situation.

Therefore, AI map must be adjusted and verified for weather condition in Thailand before

applying.
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| Natural Climate Variability
|
| |
Precipitation deficiency | |High temp., high winds, low| _ |
(amount, intensity, timing) relative humidity, greater B
[ sunshine, less cloud cover| Z=
Reduced infiltraticn, runoff | : ez
deep percolation, and Increased avaporation §5
ground water recharge and trlans piration 2
3 |
B | Scil water deficiency | =S
E J 1 é =
= Plant water stress, reduced | S 2
i i ==
E Eiomass and yield g
; —
Reduced streamflow, inflow to 5]
reservoirs, lakes, and ponds; 'E—fﬂ;
reduced wet ands, =z
wildlife habitat ==
' =
| Economic Impacts | | Social Impacts || Environmental Impacts |

gﬂﬁ 1 Drought Impacts

fl : © 2006 National Drought Mitigation Center

(http://drought.unl.edu/whatis/concept.htm)
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e 1 Drought Classification by PDSI value

Index

Classification

4.00 or more

Extreme wet

3.00 to 3.99 Severe wet
2.00 to 2.99 Moderately wet
1.00 to 1.99 Slightly wet
0.50 t0 0.99 Incipient wet spell
0.49 to —0.49 Near normal
—0.50 to —0.99 Incipient dry spell
—1.00 to —1.99 Mild drought
—2.00 to —2.99 Moderate drought
—-3.00 to -3.99 Severe drought
—4.00 or less Extreme drought
PDSI Value Classification
Extreme Wet Spell
4.00
Severe Wet Spell
3.00
Moderate Wet Spell
2.00
Mild Wet Spell
199 Developing Wet Spell
0.50 ewveloping Wet Spe
Normal
-0.50 ———
1.00 Developing Drought
Mild Drought
-2.00
Moderate Drought
-3.00 ——
Severe Drought
-4.00
Extreme Drought

511 2 PDSI Value
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Accumulated z Index Vs Time(month)

0 5 10 15 20

_20 |
40 |

-60 ‘00 ¢
80 | Acc_z=-6.1002t- 15948

-100 4 S R?=0.7606
-120

accumulated z

) ¢ accumulated_z
time (month)

—— Linear (accumulated_z)
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o { 3 Y o 1 [ g [ P
Haumsn'lan 1 1smaasil Palmer Usedufouveauaazaniil aaiunadnsnla
[~ T v A A A d‘ 1 =~ =\
M UMAFIUDY Palmer S18ADULALIVADUMAY T¥HIN WA, 2525-2545 @uaail

gatouInevesilszme lng



Y o ax d? A o Y P2y o
McKee et al (1993) lanannas SP1 yunwiefmuauazithqanzudds dogiiu
Y
nenuaee) leayiitiosnaunsvals 81 19U Colorado Climate Center, the Western
. . S Yo ad A a Yy v
Regional Center 1ii¥ National Drought Mitigation Center loarttimoaaauauLiaaslu
[ a a a 4 {2
Useimaanigowsm Taesssumaves SPI wauNIn AT IEHmanzanuuiadsniiu
P a 3 A A 4 ] 491 AAa ayn ¥ ~
mMaMIiiuIueg  znanse Wiodmszimaazanugusuialnala a namiauly
1 [ 1 < 1 [ Y aa A
Tuaannee vesaaun lanmuninmsasdndavaziunnadalsuasul3
1% J I o { Aa a 4 1
¥ado uauka (2547) SPI fludwtinlddeyalsinaduiinsizviiiowediuden Taoll
a a 1 1 ~ £ =\ qgj 1 = = =3
wnaannlsnaduazanluugazrrenanauly Fenidunm 1 oy 2 wou b9 24
a a @ I v
PO M3aUDa 72 1wou anilnandiSinaduTaen liasimsnszae neilansumanse
i .. . v A a o o =
wanuauT Uy ULNuLN (Gamma Distribution) LalHid91n SPT N5 adus i unands
a I 1 I A
doannsanilanduanuiieziuazay (Cumulative Probability Density Function) ¥831331as
o I 1 a % [ {
Ausan udaiimsulas (Transform) 1ilumlndunasgiu z sevgldan SPI Adeemsuda

MUTATEAVANVTULTINUANUA

S ' ' )
KGRIy TR ITIATEYR R ARV AT

g(x) = SRS N ilo x>0 ©)

BT(a)
Tashi >0, £>0 tag x>0
a MHEDe shape parameter
[ viueDa scale parameter

X e USunaely

- ’ o
') =Iy“ 'e”dy ADHINFUM TNV LNNN (10)
0

Tasadszunaed

a ey f Ao

0?:L 1+1/1+ﬁ (11)
4A 3

(12)

e}

Q>|><I

1
ay A= ln(i)—¥ (13)

A =2 o 9
o n WNWﬂﬂQﬂWH?umﬂHanu



10

S v ' ' )
NanFunU U Ul uas dy

h 1 h a-1 —x/ﬁ

G(X)=|9g(X)=—————|x*"e"dx (14)
! ,B“F(a)l

t=2 (15)

B
y 1 oo o
wld  G(x)=—— [t e dt (16)

F(Ot)!
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gasd s uRuIUAT SPI (Z) Ao
C, +Ct+c,t?
1+dt+d,t* +d,t’

Z =PI =—(t

1+dt+d,t* +d,t’

e 0< H(x)<0.5

e 0.5<HX) <1

Z = SPI :J{t—

t= ln(;zj
V' LH)

c, +Ct+c,t’ ]

(= \/h{%
(1)

c, =2.515517
¢, =0.802853
c, =0.010328
d, =1.432788
d, =0.189269
d, =0.001308

e 0 < H(x)<0.5

e 0.5 < H(x)<1

M3197 2 Drought Classification by SPI value

(18)

(19)

(20)

2D

SPI value Drought Category
2.00 and above Extremely wet
1.50 to 1.99 Severely wet
1.00 to 1.49 Moderately wet
0to0 0.99 Mild wet
—0.99t0 0 Mild drought
—-1.00 to —-1.49 Moderately drought
—-1.50to -1.99 Severe drought
—2.00 and less Extreme drought

17 : McKee et al. (1993)

K.C. Sinha Ray (2000) laAnen3dennuiaudanisaunsasnssmend daieda
a o A 1 ) Y a
usineInuan1Izie (Crop Stage) saunudeyantsgaienIne laun Usuudu gum
dy I 9 o [ ddyw Y Y Aa a ..
ANVUFY tazaNNeULEan 1udu Tastuadeiiyiannuuiadeiialnd (Aridity

Anomaly Index : Al) FINAL191AMT IFUUIAAYDS Thornthwaite MHUAAT Al AIaNAT

ao 'l

a a
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ET, —ET,
Al = —> 2 |x100 (22)
ET

p

o o 1w H
Tagsmuamamianuuiadsauaayil Al TAauasan 3

M13197 3 Aridity Anomaly Index (AI)

Aridity Anomaly Areas
0 or negative Non-arid
1 to 25 Mild arid
26 to 50 Moderate arid
> 50 Severe arid

11 : K.C. Sinha Ray (2000)

A = v J . . . 4 Y
e ETp HUYON ANYNITANYTSINY (Potential Evapotranspiration) Tasdna ldan
AUNIIVDN Penman-Monteith (1965)

= a . . o 9
e ETa HUYDI NITNNYTSINBVITY (Actual Evapotranspiration) Tﬂt’lmuﬁ‘mUlWMﬂ

E
A YA v

AUMTUDY Thornthwaite (1948) TumsAnuHiAI581435015U99 Penman-Monteith (1965) 131

u

¥ 9 ]
nanlaeldlUsinsy CROPWAT tay FAO-PMON iiamiuiaaidaiunilsnanuanneidod

9

TaeiaunsAILINUD9 Penman-Monteith ATl

AR, —G)+pacp(esr_ea)
AET = . 2 (23)
A+y(1+-2)
.

a

ln[z”‘ _d]ln[zh —d]
r = Zom Zoh (24)

* LA 23

active

NNTUNT (23), (24) g (25) 1A FAO Penman-Monteith (FOA:Food and Agricultural

o 4
Organization of the United Nation) 34 laaumsmuiIafindmsnesive
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900

0.408AR, -G)+y u,(e,—e,)
ET, = T+273 (26)
A+y(1+0.34u,)
U, =u, 4.87 o7
In(67.82 —5.42)
(e —¢€,)

AR, -G)+ p,C,
r
ET, = . 2 (28)
A+y(+—)
r

a

4098{0.6108 exp(mﬂ
T+237.3
A= - (29)
(T +237.3)
Rn = Rns - Rnl (30)
Rns :(I—OK)RS (31)
n
Rs = (as + bs _) Ra (32)
N
12(60) . . ) .
R, =——G.d,[(@, — ®,)sin(¢)sin(J) + cos(¢) cos(d) sin(w, ) —sin(w, ))] (33)
T
d =1+0.033cos(% ) (34)
' ' 365
5 = 0.409sin(2%- 3 ~1.39) (35)
' 362 '
,
_ o 36
o =0 24 (36)
ﬂ.tl
_ o 37
W, =0+ Y (37)
a):%[(t+0.06667(LZ -L,)+S,)—-12] (38)
S, =0.1645sin(2b) — 0.1255cos(b) — 0.0255sin(b) (39)
b 272(J —81) 40)

364
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N = 24 0N (41)
T

o, = % - arctan[_ tan()((pz.zan(é)] (42)

X =1—[tan(p)]’[tan(5)]* ; and X = 0.00001 if X< 0 (43)

T . +T R
R, =a{ mn.K : min.K }(0.34—0.14@ Il.ssRs —0.35j (44)

SO

Ry =(a; +by)R, (45)
G=c, Tim Ty, (46)
At

17.27T
e, =e (T =0.6108exp| ———%w 47
a ( dew) Xp|:.|_dew +2373} ( )
es — e (Tmax)+e (Tmin) (48)

2
17.27T
e’ =0.6108exp| ——— 49
™ p[T +237.3} (49
5.26
P=1013 w (50)
293

c,P P .,

y = =0.00163—=0.665x10"P (51)
el A
A=2501-(2.361x107)T (52)
5.26

101.3(293 —;)9.;)0652)

Pa = = (53)
TR 1.01(T +273)287
e !

T, =Tk (1—0.378?} ~1.01(T +273) (54)
ET, = K_ET, (55)
K, =1, grass coefficient (56)

iy ET, = ET, (57)
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o 1 % % a Q‘{I 3 dy
Tasmruamaulsuazduilseansana ] ANU

a, : fraction of extraterrestrial radiation reaching the earth on an overcast day [-]
a, + Db, : fraction of extraterrestrial radiation reaching the earth on a clear day [-]
C, : specific heat [1.013 MJ kg' °C']

C, : soil heat capacity [MJ m”°C"]

d : zero plane displacement height [m]

d, : inverse relative distance Earth-Sun [-]

e"(T) : saturation vapour pressure at air temperature T [kPa]

€, : saturation vapour pressure [kPa]

S
€, : actual vapour pressure [kPa]
€, — €, : saturation vapour pressure deficit [kPa]

ET : evapotranspiration [mm day ']

ET, : reference crop evapotranspiration [mm day_l]

ET, : crop evapotranspiration under standard conditions [mm day'l]
exp[X] :2.7183 (base of natural logarithm) raised to the power x
G : soil heat flux density [MJ m” day ]

G, : solar constant [0.0820 MJ m~ min’']

J : number of day in the year [-]

K. : crop coefficient [1; grass reference] [-]

K :von Karman's constant [0.41] [-]

L, : longitude of centre of local time zone [degrees west of Greenwich]
L., : longitude [degrees west of Greenwich]

LAI : leaf area index [m2 (leaf area) m’ (soil surface)]

LAI

active - active (sunlit) leaf area index.[-]

N : maximum possible sunshine duration in a day, daylight hours [hour]
N : actual duration of sunshine in a day [hour]

n/N : relative sunshine duration [-]

P : atmossphereic pressure [kPa]

R : specific gas constant [0.287 kJ kg K ']

R, : extraterrestrial radiation [MJ m- day'l]

R

. : net radiation at the crop surface [MJ m” day ']
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R, : net solar longwave radiation [MJ m” day ']

R, : net solar shortwave radiation [MJ m’ day_l]

R, : solar or shortwave radiation [MJ m- day_l]

R,, : clear-sky solar or clear-sky shortwave radiation [MJ m’ day_l]
r, : aerodynamic resistance [s m_l]

I, : bulk stomatal resistance of well-illuminated leaf [s m_l]

I, : (bulk) surface or canopy resistance [s m_l]

S

. - seasonal correction factor for solar time [hour]

T : air temperature at 2 m height [°C]
T, : air temperature [K]
Ty, @ virtual air temperature [K]

T

dew dewpoint temperature [°C]

T .. : daily maximum air temperature [°C]

maxk - daily maximum air temperature [K]

T
T ., : daily minimum air temperature [°C]
T

mink - daily minimum air temperature [K]

T

T

: air temperature at time i [°C]
_, @ air temperature at time i-1 [°C]
t : time [hour]
t, : length of the calculation period [hour]
U, : wind speed at 2 m height [m s']

U, :wind speed at Z m above ground surface [m s']

A
Z : elevation, height above sea level [m]
Z,, : height of humidity measurements [m]
Z,, : height of wind measurements [m]

Z. . : roughness length governing momentum transfer [m]

om
Z,, : roughness length governing heat and vapour transfer [m]
o : albedo [-]

¥ : psychrometric constant [kPa °c™]

A : slope vapour pressure curve [kPa °C]

At : length of time interval [day]

Az : effective soil depth [m]
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O :solar declination [rad]

& :ratio molec
A : latent heat

AET :latent h

ular weight of water vapour/dry air [0.622] [-]
of vaporization [MJ kg ']

eat flux [MJ m” day_l]

. :mean air density [kg m’]

o : Stefan-Bol

@ : latitude [ra

: solar time

tzmann constant [4.903 10° MJK ' m” day_l]

d]

: solar time angle at midpoint of hourly or shorter period [rad]

angle at beginning of hourly or shorter period [rad]

: solar time angle at end of hourly or shorter period [rad]

: sunset hour angle [rad]

. Y= awv o Y 4 a a =
Kerang Li (2000) hlﬂﬁﬂ‘]&ﬂ')ﬂﬂllﬁgi]'IUfL!ﬂﬂ')'liJLLW\‘llLﬁ\?ﬂNQﬂuﬂiJ'JﬂEl'lcluﬂizl‘ﬂﬁﬂu
9 [l 1 a a £ o Y ddyw Y 9 a a
Iﬂﬂi“ﬁWﬁﬂN%1ﬂﬂ1ﬂﬂ§lﬂl@ﬁﬂiﬂ1ﬂ!ﬂju GINﬂTWuﬂﬂ1@‘]51!°]5'Jﬂﬂ'ﬂﬂJLLW\HLﬁQﬂNQﬂHﬂN?WEl'l
Y
(The Meteorological Drought Index : D) 1Adadl
P-P
d‘ =4 [ ddyw Y 9 a a
$V)Q] D HUIWYDIN ﬂ'Iﬂ‘]fu%UﬂﬂﬂﬁJLLW\HLaQVI'NQﬂuElll'J‘VIEﬂ
P neae Usnadusiomen
P neaa Alnavearlsunaey

mlna Ao USuarunassie@eounu 30 3 (W.a. 2514 — 2543)

o 4 a a 1 {
Tagsvuanasinnuuiadanisgaioninews iawaiiied 4

A15199 4 Drought standards by D index.

Duration of Drought Moderate Drought (%) | Severe Drought (%) | Extreme Drought (%)
One month <-80

Two months —51to—80 <-80

Three months —26to—50 —51to—80 <-80

Four months —1to—-25 —-26to—50 —51to—80

Five months —1to—-25 —-26to—50

More than six months —1to—-25

17 : Li et al, 1996
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a

Az TupoNIRL D
WMO_Code Station lat long month year PDSI Index
48352  |Nong Khai 17.86722 102.73306 2 1993 -0.09
48356 |Sakon Nakhon 17.15 104.13333 2 1993 -1.79
48355  [Sakon Nakhon Agromet 17.11667 104.05 2 1993 -0.80
48357 |Nakhon Phanom 17.41667 104.78333 2 1993 -2.47
48358 |Nakhon Phanom Agromet 17.43333 104.78333 2 1993 -2.99
48381 |Khon Kaen 16.43333 102.83333 2 1993 0.07
48383 |Mukdahan 16.53333 104.71667 2 1993 -0.82
48382 |Kosum Phisai 16.24722 103.06806 2 1993 -0.46
48390 |Kamalasai 16.3 103.5667 2 1993 -0.84
48403 |ChaiYaPhum 15.8 102.03333 2 1993 0
48405 |Roi Et 16.05 103.68333 2 1993 0.03
48433  [Surin Agromet 14.88333 103.45 2 1993 0.36
48436 |Nang Rong 14.62222 102.71528 2 1993 0

Y
MIRMIUMABH AT MINFUMSHIOUVUTIAIMASHTIAANNUTEY  Aridity
Index H9LABIMIMIAUIVAINIAYTLHED19D (Evapotranspiration ; ETo) WONIAINIG
AUTLHED34 (Actual Evapotranspiration ; ETa) aaums (57) lael41Usunsy CROPWAT
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a

Az TUDONIRLATID
WMO_Code Station lat long month year Al Index
48353  |Loei 17.45 101.7333 2 1993 39.31
48350 |Loei Agromet 17.4 101.7333 2 1993 51.94
48356 |Sakon Nakhon 17.15 104.13333 2 1993 39.76
48355  [Sakon Nakhon Agromet 17.11667 104.05 2 1993 48.03
48357 |Nakhon Phanom 17.41667 104.78333 2 1993 46.54
48358 |Nakhon Phanom Agromet 17.43333 104.78333 2 1993 34.88
48381 |Khon Kaen 16.43333 102.83333 2 1993 47.03
48384 |Tha Phra Agromet 16.33333 102.8167 2 1993 42.02
48405 |Roi Et 16.05 103.68333 2 1993 51.01
48404 |Roi Et Agromet 16.06667 103.6167 2 1993 32.85
48408 |Ubon Ratchathani Agromet 15.23333 105.0333 2 1993 56.04
48407 |Ubon Ratchathani 15.25 104.8667 2 1993 54.31
48409 |Si Sa Ket Agromet 15.03333 104.25 2 1993 35.17
48435 |Pak Chong Agromet 14.7 101.4167 2 1993 50.68
48432  |Surin 14.88333 103.5 2 1993 39.31
48433  [Surin Agromet 14.88333 103.45 2 1993 51.94

1 o 1 o [ a 4 3
M1A1 SPI 31171 4 ¥291981 A9 3 1ADU 6 1ADY 9 1ADY LAY 12 1AL AT UMTUATIZHATI

v
U

YUNBUN 3 MA¥H SPI Uag D
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M3 7 A%t SPI3 HeunuANiuT w.A. 2536 (1993) muanilgaienineluma

Az TUDONIRLATID
WMO_Code Station lat long month year SPI3 Index
48352 |Nong Khai 17.86667 102.7167 2 1993 0.29
48353 |Loei 17.45 101.7333 2 1993 0.38
48350 |Loei Agromet 17.4 101.7333 2 1993 -0.08
48354 |Udon Thani 17.38333 102.8 2 1993 0.32
48356 |Sakon Nakhon 17.15 104.13333 2 1993 0.89
48355 |Sakon Nakhon Agromet 17.11667 104.05 2 1993 0.53
48357 |Nakhon Phanom 17.41667 104.78333 2 1993 1.29
48358 |Nakhon Phanom Agromet 17.43333 104.78333 2 1993 0.86
48381 |Khon Kaen 16.43333 102.83333 2 1993 0.61
48384 |Tha Phra Agromet 16.33333 102.8167 2 1993 0.04
48383 |Mukdahan 16.53333 104.7167 2 1993 0.44
48382 |Kosum Phisai 16.24722 103.0681 2 1993 0.89
48403 |Chaiyaphum 15.8 102.0333 2 1993 -0.54
48405 |Roi Et 16.05 103.68333 2 1993 0.62
48404 |Roi Et Agromet 16.06667 103.6167 2 1993 0.43
48408 |Ubon Ratchathani Agromet 15.23333 105.0333 2 1993 -0.96
48407 |Ubon Ratchathani 15.25 104.8667 2 1993 -0.80
48409 |Si Sa Ket Agromet 15.03333 104.25 2 1993 -0.02
48431 |Nakhon Ratchasima 14.96278 102.0767 2 1993 0.99
48435 |Pak Chong Agromet 14.7 101.4167 2 1993 0.01
48434 |Chok Chai 14.71889 102.1686 2 1993 1.39
48432  |Surin 14.88333 103.5 2 1993 0.06
48433  |Surin Agromet 14.88333 103.45 2 1993 -0.04
48416 |Tha Tum 15.31667 103.6833 2 1993 0.11
48436 |Nang Rong 14.61667 102.7167 2 1993 -0.54
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@317 8 A% D IADUNUAIWUT W.A. 2536 (1993) muaniiigatoninlunin

Az TUDONIRLTD
WMO_Code Station lat long month year D Index
48352 |Nong Khai 17.86667 102.7167 2 1993 -34
48353 |Loei 17.45 101.7333 2 1993 -100
48350 |Loei Agromet 17.4 101.7333 2 1993 -43
48354 |Udon Thani 17.38333 102.8 2 1993 -55
48356 |Sakon Nakhon 17.15 104.13333 2 1993 -84
48355 |Sakon Nakhon Agromet 17.11667 104.05 2 1993 -80
48357 |Nakhon Phanom 17.41667 104.78333 2 1993 -52
48358 |Nakhon Phanom Agromet 17.43333 104.78333 2 1993 -94
48381 |Khon Kaen 16.43333 102.83333 2 1993 -34
48384 |Tha Phra Agromet 16.33333 102.8167 2 1993 -70
48383 |Mukdahan 16.53333 104.7167 2 1993 -97
48382 |Kosum Phisai 16.24722 103.0681 2 1993 -41
48403 |Chaiyaphum 15.8 102.0333 2 1993 -98
48405 |Roi Et 16.05 103.68333 2 1993 -100
48404 |Roi Et Agromet 16.06667 103.6167 2 1993 -100
48408 |Ubon Ratchathani Agromet 15.23333 105.0333 2 1993 -100
48407 |Ubon Ratchathani 15.25 104.8667 2 1993 -100
48409 |Si Sa Ket Agromet 15.03333 104.25 2 1993 -68
48431 |Nakhon Ratchasima 14.96278 102.0767 2 1993 4
48435 |Pak Chong Agromet 14.7 101.4167 2 1993 -98
48434 |Chok Chai 14.71889 102.1686 2 1993 86
48432  |Surin 14.88333 103.5 2 1993 -61
48433  |Surin Agromet 14.88333 103.45 2 1993 -3
48416 |Tha Tum 15.31667 103.6833 2 1993 -56
48436 |Nang Rong 14.61667 102.7167 2 1993 -97
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WU UAUMATUANNUAILEING 4 TUA A28IT Weighting Score Method A4A1519N 9

M15191 9 Weighting Score Method

Category PDSI SPI3-12 AT (%) D (%) Weight
Extreme Drought < -4.00 < -2.00 > 55 < -80 5
Severe Drought -3.99 —-3.00 -1.99 —-1.50 51— 55 -80—-51 4
Moderate Drought | -2.99 —-2.00 | -1.49--1.00 26 -50 -50—-26 3
Mild Drought -1.99 —-1.00 -0.99-0 1-25 -25—-1 2
Normal > -0.99 >0 <0 > 0 1

éa

2.2 NaMIAATITHIY
a 1 v A Y Y a a Y .
HaMsAATIEHARsHANULTIdIngalenIne1dreTlsunsy  Microsoft  Excel
E2
az SPSS TAgMHUAINUMANULITIAT mumdwiaIannuLiads PDSI, SPI, Al Hag D
VA aa Yy v a A A & a o aa '
wuntatanuuiadeguuseiga Ao U 2536 taz 2541 FIHANMTAATILHNNEDALONAINAT
U S 1 U dal
fiinnae fatl
1T o A
2.2.1 A¥H PDSI
1 v A o 1 ' 1 3 1 a " A
Aayt PDSI MUUAMAININAIYDS Palmer (1965) Tagan “0” 1fuand dauaida
I 1 1 | < 1 3
a1y O Wumanuuiads ae a1 -1 Wuudewdaaniies (Mild Drought) A1 —2 1Wuuiiauds
1 I 1 3
1una1 (Moderate Drought) A1 —3 (Tt audaguse (Severe Drought) A1 —4 1Hlundauda
1 a 4 aa A,
JUNTINGA (Extreme Drought) 9INM5ATIZHNNEDAA8 1151050 SPSS A275MIUNLAN

v Y
anudmaril PDSI Tumu 10 3 daus@aunniny 2536 — sunay 2545 wunlual 2536

v
[ v A

= Y Y A I & = = 1w oA 1T W
(1993) mmmumLmaquuimqmﬂuauﬂumﬁm T@ﬂummnﬁzﬁmmmmu < -1mnu

[ = = Y Y A I v o A & A 1
314 % a1 2543 (2000) mmmumuaqzuuﬁmqmﬂuauﬂumﬁm FINANNUD TS TUATNAN
1 U = 1 v v d' = = d' 1 U =
AAYU < -1 ININY 22.4 % ANATNWN 10 e 11 IﬂEJEJ31863&98@1ﬂTSLL%ﬂLL%Qﬂ’J"IlIﬂﬂTW]m

PDSI 1) 2536 MuAANLINT 1
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M15137 10 Drought Categories for PDSI index Period 1993 — 1997

Cumulative Frequency (%)

PDSI Drought Category
1993 1994 1995 1996 1997
< -4.00 Extreme Drought < 19 < 19 < 32 < 32 < 32
-3.99 --3.00 | Severe Drought 2.6-5.1 2.6-5.1 3.8-5.1 3.9 3.8-58
-2.99 —-2.00 | Moderate Drought 5.8-16.7 58-7.7 58-7.1 45-10.9 6.4-9.0
-1.99 —-1.00 | Mild Drought 17.3- 314 8.3-14.1 7.7-17.9 11.5- 17.9 9.6 21.2
A1519 11 Drought Categories for PDSI index Period 1998 — 2002
Cumulative Frequency (%)
PDSI Drought Category
1998 1999 2000 2001 2002
< -4.00 Extreme Drought < 26 < 26 < 38 < 32 0
-3.99 --3.00 | Severe Drought 32-38 3.2-5.1 45-6.4 45-6.4 0.6 2.6
-2.99--2.00 | Moderate Drought 45-17.7 5.8-10.3 7.1-12.8 71-11.5 32-71
-1.99 —-1.00 | Mild Drought 83— 14.7 109 - 16.7 13.5- 22.4 12.2 - 21.2 7.7- 11.5

2.2.2 MA¥H SPI

1w o 1 J 1 I J a
AT SPI MUUAR NN YDI McKee et al (1993) Tasaminnii 0 1uanlnd

A M 0 89 —0.99 iluuiaududniies (Mild Drought) A1 —1.00 84 —1.49 Wuuiandang

1919 (Moderate Drought) fi1 —1.50 89-1.99 Lﬂuuﬁ’mﬁqquuﬂ (Severe Drought) az < -2

[ { a 4 aa
Wunviaudagunssiiga (Extreme Drought) 91nM3As1zHn1eananle lsunsy SPSS Aag

as A1 o oA £ = :JI da' T A =
ATNITHINUINANUDAIAY Y SPI G]fﬂuﬂﬁﬁﬂ‘HWﬂi\‘mLL‘U\Hﬂu 3,6,9 0% 12 10U GlUﬂW‘]J 109

FUAROUNNITIAN 2536 — TuNAN 2545 Tasimuaily SPI3, SPI6, SPI9 uaz SPII2

o o a Y o dy
ANy LLﬁ%Wﬁﬂﬁ’JLﬂiT%Tﬂﬂ@ﬁu

1y oA 1 = = Y Y P I v v oa & =
AAYU SPI3 wmﬂuﬂ 2536 (1993) ummgmmaq;mmﬂqmﬂu@uﬂuwwm Tﬂfm

Aanmudazaumumastl < 0 WAy 71.7 % daudl 2541 (1998) Tinnuudadsgunsaiga

< v o A &£ A 1 woA
Wuouaunaes FAANVDIALTUMUAIATH

= = d‘ ' v A = d‘
UT1ea2108aNTHINLAIANNDMATH SPI3 1 2536 MuUNANUINT 2

< 0MINU 69.0 % 9915197 12 uag 13 Iae

3190 12 Drought Categories for SPI3 index Period 1993 — 1997

Cumulative Frequency (%)

SPI3 Drought Category
1993 1994 1995 1996 1997
< -2.00 | Extreme Drought < 27 < 10 < 10 < 10 < 23
-1.99 —-1.50 | Severe Drought 3.0-133 13-3.7 1.3-5.0 13-6.0 2.7-8.0
-1.49--1.00 | Moderate Drought 13.7-313 4.0-123 53-21.7 6.3-143 83-19.3
-0.99-0 Mild Drought 32.7- 717 13.0 - 47.0 22.0 - 56.0 153 - 41.3 19.7- 533
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@15137 13 Drought Categories for SPI3 index Period 1998 — 2002

Cumulative Frequency (%)
SPI3 Drought Category
1998 1999 2000 2001 2002
< -2.00 | Extreme Drought < 17 < 10 < 03 0 < 07
-1.99--1.50 | Severe Drought 2.3-10.0 1.7-34 1.0-2.7 03-3.7 1.0-33
-1.49--1.00 | Moderate Drought 10.7 - 23.3 3.7-8.8 3.0-9.7 4.0-12.8 3.7-11.3
-0.99-0 Mild Drought 24.0 - 69.0 9.4 - 41.1 10.0 — 34.0 13.5- 55.2 11.7 - 46.7

1T voA 1 = a 9 9y A IS v o oA & ~
maasi SPI6 wulul 2541 (1998) ummgmmauumwqmﬂuauﬂumwm Taeil

ANz aNAINAIAsl < 0 WU 79.3 % aaull 2536 (1993) TaNuunwAIULSINgR

'
v v A

L“ﬂu@uﬂﬂ‘ﬂ

=S d' 1 L= =\ d’
316221DIANILINUIIANUDMAYH SPI6 U 2541 AIUMANUINT 3

@151397 14 Drought Categories for SPI6 index Period 1993 — 1997

£~ = oA "o o = a
ADY FINANNDACAUMNUMAAFY < 0 ININY 76.9 % AINITNN 14 Lag 15 Tagil

Cumulative Frequency (%)
SPI6 Drought Category
1993 1994 1995 1996 1997
< -2.00 | Extreme Drought < 13 < 03 < 10 < o7 < 27
-1.99 - -1.50 Severe Drought 1.8-18.7 0.7-5.3 1.3-83 1.0-3.7 3.0-9.0
-1.49--1.00 | Moderate Drought 19.1 - 38.2 5.7-19.7 8.7-19.0 4.0-13.3 10.0 - 18.0
-0.99-0 Mild Drought 38.7- 76.9 20.3 -53.3 19.3 - 60.0 13.7 - 45.7 18.3- 443
= . . .
71131491 15 Drought Categories for SP16 index Period 1998 — 2002
Cumulative Frequency (%)
SPI6 Drought Category
1998 1999 2000 2001 2002
< -2.00 | Extreme Drought < 67 < o7 < 03 < 03 < 10
-1.99 - -1.50 Severe Drought 7.0 -19.7 1.0-24 0.7-1.7 0.7-4.4 1.7-2.7
-1.49--1.00 | Moderate Drought 20.0 - 32.3 2.7-8.8 2.0-3.0 4.8-13.6 3.0-10.1
-0.99-0 Mild Drought 32.7- 79.3 9.1 - 40.5 34- 215 13.9- 524 10.7 — 40.6

1 v A 1 =t =\ 9 9 ~ I v v oa & =\
A1AYY SPI9 W‘]J’J']Gluﬂ 2536 (1993) umull,mmm;ummqmﬂu@uﬂmmm Tﬂﬂll

Aanudazauaa eyl < 011y 82.7 % aaudl 2541 (1998) A adaguussiigadiu

[

Ua

[

U

= £ = oo
NADY  FINANNDACAUNUMAFY <

= d‘ ' v A = d'
519221DIANMTLINUIANUDMAYH SPI9 U 2536 AumMaANUINT 4

0 1MNY 80.3 % A9A1T1N 16 uaz 17 Taegl
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A151397 16 Drought Categories for SPI9 index Period 1993 — 1997

Cumulative Frequency (%)

SPI9 Drought Category
1993 1994 1995 1996 1997
< -2.00 | Extreme Drought < 27 < 17 0 < o7 < 17
-1.99 --1.50 | Severe Drought 33-19.3 2.0-10.0 0.3-2.7 1.0-2.3 2.0-83
-1.49--1.00 | Moderate Drought 20.0 - 48.0 10.3-27.3 3.0-18.7 3.0-10.7 9.0-153
-0.99-0 Mild Drought 48.7 - 82.7 27.7-60.3 19.0 - 61.7 11.0 - 443 15.7— 42.3
M3191 17 Drought Categories for SPI9 index Period 1998 — 2002
Cumulative Frequency (%)
SPI9 Drought Category
1998 1999 2000 2001 2002
< -2.00 | Extreme Drought < 93 < 30 < 07 0 0
-1.99 --1.50 | Severe Drought 10.0 — 243 3.4-6.1 1.0 0.3-2.4 0.3-24
-1.49--1.00 | Moderate Drought 24.7-36.0 6.4-11.5 1.4-2.7 2.7-17.2 2.7-17.2
-0.99-0 Mild Drought 36.7 - 80.3 11.8 - 41.6 3.1- 231 7.9 - 44.7 7.9 - 44.7

Adail SPI12 wunludl 2536 (1993) Hanuuiadeguussigailududuivils Taed

Anudazauaumesil < 011D 86.7 % aaudl 2541 (1998) Tinnunraudeguussigaiiy

[ %

= L:' ' v A = ti'
319221DIANTLANUINANUDANATH SP112 U 2536 umANUINT 5

= £ d‘ oo
UAVNTDI FIUANUDFALHUNNAATY <

0 (MINY 78.3 % AIA15 19N 18 taz 19 lagll

M13197 18 Drought Categories for SPI12 Period 1993 — 1997

SPI12

Drought Category

Cumulative Frequency (%)

1993 1994 1995 1996 1997
S -2.00 Extreme Drought S 6.7 S 2.7 S 0.7 S 0.3 S 1.7
-1.99--1.50 | Severe Drought 8.0-30.7 3.0-16.0 1.0-3.0 0.7-4.0 2.0-6.3
-1.49--1.00 | Moderate Drought 33.3-56.0 16.3 -35.7 3.3-19.7 4.3-15.0 6.7-10.3
-0.99-0 Mild Drought 57.3 - 86.7 36.0 — 65.7 20.0 - 57.7 153 - 47.3 10.7 - 37.7
M13197 19 Drought Categories for SPI12 index Period 1998 — 2002
Cumulative Frequency (%)
SPI12 Drought Category
1998 1999 2000 2001 2002
< -2.00 Extreme Drought < 67 < 57 0 0 < 03
-1.99 - -1.50 Severe Drought 7.0 —24.7 6.1-11.8 0 03-24 0.7-3.4
-1.49--1.00 | Moderate Drought 25.0-38.0 12.5-14.9 0.3-1.0 2.8-42 3.7-6.0
-0.99-0 Mild Drought 38.7- 78.3 15.5- 51.0 14- 188 4.9 - 31.6 6.7— 32.6
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2.2.3 MasH Al

mdil AT Taedszgndannaaives K.C. Sinha Ray (2000) iive 1@ Tanumingau iy
Uszmerlng Fedmualim < o Sudulnd dw a1 - 25 % Hundwdadndes (Mild
Drought) A1 26 — 50 % (Tuuiandatunans (Moderate Drought) A1 51 — 55 % (HuuHd

] < Yy v =
JUILTY (Severe Drought) A1 > 55 % Lﬂmmmm;uqu@ (Extreme Drought) 910013

4
U 1

a 4 aa y 9 an Al o oA =
’;mﬂzwmqﬁmmaiﬂmmm SPSS @3835N15LINLAIAINDAIATY Al Gl‘LlﬂT]J 10 1] ANLLE

A o ' ~ ~ Y Y A I
ADUUNTIAN 2536 — TUNAN 2545 wmﬂuﬂ 2541 (1998) ummgmmmzumwqmﬂu

'
[ % =

UAUNHHG TasliaNudazauauAIfFil > 55 % 10U 83.2 % uazdl 2537 (1994) 1AW
9

v
v A

Y ~ I [ & A = (= [ Y [
Lmmmquuimqmﬂu@uﬂumam FIUANUDASAUMUAATY > 55 % 1MUY 80.3 % A

d' = =S d' 1 = =S d'
M13199 20 taz 21 Taglseaz@eansuantasanudmasl A1 2541 munaRuINn 6

A15199 20 Drought Categories for Al index Period 1993 — 1997

Cumulative Frequency (%)
Al (%) Drought Category
1993 1994 1995 1996 1997
> 55 Extreme Drought > 783 > 803 > 764 > 7117 > 788
51- 55 Severe Drought 46.1-77.8 39.9-179.2 41.4-75.9 352-771 32.1-78.3
26 -50 Moderate Drought 2.2-45.6 1.7 -38.7 1.1-40.8 1.7 -34.6 0.5-31.5
1-25 Mild Drought 1.1- 17 0.6-1.2 0.6 0.6- 1.1 0

3197 21 Drought Categories for Al index Period 1998 — 2002

Cumulative Frequency (%)
Al (%) Drought Category
1998 1999 2000 2001 2002
> 55 Extreme Drought > 832 > 705 > n7 > 68.6 > 702
51- 55 Severe Drought 45.0 - 82.7 29.0 - 69.9 29.0-72.2 23.8-68.1 20.7 - 69.7
26 -50 Moderate Drought 2.1-445 3.3-284 1.1-28.4 0.5-23.2 0.5-20.2
1-25 Mild Drought 1.0- 1.6 0.5- 2.7 0.6 0 0

2.2.4 MAY¥H D

Ty A 4 o . A Yy [
aaxtl D Taviszgnanunmaiuna Li et al. (1996) e 1dlnnuming auuilseme
o [ I~ 1 Aa [ | < .
Tne Fatmualiar >  ofumlad dau a1 -1 925 % Wuniadeaniios (Mild Drought)
1 3 J I
M —26 89 -50 % 1Wuuraudetunals (Moderate Drought) A1 —51 D4 —80 % 1Huuiauds

, < ] =
JUILTY (Severe Drought) A1 < —80 % Lﬂmmmm;uquﬂ (Extreme Drought) 310019

k4
Y 1

a 4 aa y Y an Al o oA =
’mﬂwmmmmaiﬂmﬂm SPSS A3YITNITLINLIIANNDAIALYU D GL‘L!ﬂT]J 10 1] ANLLE

A o ' ~ ~ Y Y A I
ADUUNTIAN 2536 — TUNAN 2545 wmﬂuﬂ 2536 (1993) ummgmmmzumwqmﬂu
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v v =

uAUNKH Taelanudazauaumiaril < —1 % 10U 74.7 % uazd) 2538 (1995) 1A
k2

v
v A

Y A I o & A A 1T v A 1w o
Lmmmzuqumﬂu@uﬂumﬁfN FIANANUDASANUMNMATUY < —1 % IN1NU 68.0 % AN

d' IS = L:' ' v A = ti'
M50 22 uaz 23 Tagiisieaz@eansuantasanudmasi D 1 2536 mumanuIng 7

3190 22 Drought Categories for D index Period 1993 — 1997

Cumulative Frequency (%)
D (%) Drought Category
1993 1994 1995 1996 1997
< -80 Extreme Drought < 2713 < 211 < 203 < 187 < 237
-80 —-51 Severe Drought 27.7-42.3 22.0-323 20.7 - 33.0 19.3-28.3 24.0 - 36.3
-50 —-26 Moderate Drought 02.7-517 33.0-43.0 33.7-48.3 28.7 - 42.0 37.0-49.3
-25--1 Mild Drought 58.3 - 74.7 43.7-593 49.0 — 68.0 43.7-55.7 49.7 - 64.7
< . . .
7119197 23 Drought Categories for D index Period 1998 — 2002
Cumulative Frequency (%)
D (%) Drought Category
1998 1999 2000 2001 2002
< -80 Extreme Drought < 153 < 147 < 250 < 197 < 15
-80 —-51 Severe Drought 16.0 —27.7 15.1-26.4 25.7-33.3 20.0 - 33.0 15.2-26.6
-50 —-26 Moderate Drought 28.0 — 47.7 26.8 -37.1 34.0 - 43.0 33.7-43.0 26.9 -37.4
-25--1 Mild Drought 48.0 - 63.7 37.5-50.5 43.3-53.7 433-57.7 38.7-50.2

d
v v v d
2.2.5 mandszansarannus (Correlations Coefficient)
a 4 Y 9 Y ddyw 3 a = 3 A

NITAUATIEHANUUKEILAINUAIATUBIANT 4 FUA 11!?11‘]_] 10 ‘]J ANLAADUNNI AN

o K] = Y = 19 A v & =
2536 — TUIAN 2545 W°1_l’J"Iﬁ’JLliJ1ﬂllﬂQﬂll!ﬁ/iQLLE‘IQEHLL?Q%E‘!@@QGLMTJ 2536 U 2541 AUUIN

Yo 1 v A dwldy a 4 v o da an 1w oA
Vlﬂu1ﬂ'lﬂ°]fu1u1jﬂﬂﬂﬁﬂflu VTUATIEHUHIANUTUNUTLIFDAAIUAIAYY PDSI, SPI3, SPI6,
o a 4 T o a & [ v a 4

SPI9, SPI12, Al uas D Iﬂﬂﬂ1ﬂ1iﬂlﬂ§1$ﬂﬁ1ﬂ1ﬁ3\lﬂi$ﬁﬂﬁﬁﬁﬁ'ﬂwu‘ﬁuﬂﬂm%iﬂ‘ﬂf (Matrix

. . Y £ Y1 oo a & X
Correlations Coefficient) Taalsldsiunsy SPSS Fa'ldaduilszansves Pearson Correlations
(r) MIUNT5N 24 LAz 25

13l 2536 (1993) Wenasana@sil PDSI W5sueunuawtion o wunmasi

s
A v a a v o
15

[ I~ % (% { 3 [ o 1
PDSI nU D iaduilszansandunusuailusudunvils vazadyil PDSI U AI U

Q

'
% v A

o a a v o I 1 1 W o w [ {
duilseanFanduiusduouaundged laglauniny 0.657 ag 0.454 MU AU AIAI519N 24

Qe

Y
=

1 1 v A o v o Jdou g 1 1 o A o 1
gaumart SPI M9 4 Hulianuduiusnuduedea Tagaasil SPI9 AU SPI12 U1

Y

o a v o A v A =~ v @ 4 T o oA o
dulszanfanduiusgeiiga Ae 0.983 uaioSeunuaatiou 9 uda nunmawil SPI6 M

A a v o J < v o oA & 1w v w oA A 1w
Al Umdudseanfandunusinmduouaunnie Ny 0.431 LazoUALNE0Y Ao MATH

SPI6 i1 PDSI #aiimduilssansanduius iy 0.415 63013197 24




M135199 24 Matrix Correlations Coefficient 1993
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Index PDSI SPI3 SPI6 SPI9 SPI12 Al D
PDSI 1 0.312%** 0.415%* 0.240** 0.082 0.657** 0.454*
SPI3 0.316** 1 0.828** 0.719** 0.608** 0.212%** 0.109
SP16 0.415%* 0.828** 1 0.935%* 0.868** 0.4371** 0.137*
SPI9 0.240%* 0.719** 0.935%* 1 0.983** 0.428* 0.004
SPI12 0.082 0.608** 0.868** 0.983** 1 0.391* -0.010
Al 0.657** 0.212** 0.4371** 0.428** 0.391** 1 -0.152%*
D 0.454** 0.109 0.137%* 0.004 -0.010 -0.152* 1

** Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant at the 0.05 level (2-tailed).

~

T3] 2541 (1998) WeNasanm@xil PDSI 5sueunuawtion o wunmasi
[ Al w a Q"‘ @ v ~ T A Y = Y] a a‘i
PDSI U D Naduilss@ndanduiusuiniga tazamawil PDSI nu Al Uamduilszans
% 9 J I [ Y] d' A (Y o w [ d'
arnduiusduouaunge Tagla (MU 0.516 1az 0.329 MUAIAY AIAIT19N 25
1 T v A ogz' 09/’ = v o Jdo I 1 =) 1Ty A @ =
gaumart SPI 9 4 Hulianuduiusnuduedea Tagaasi SPI9 AU SPI12 a1
[ a & [ Y] 4 A A A =) [ 1w aA 9 1 1 v A
duilsgansarduiusganga av 0.823 usanlssufumariou o uad nuNAaYl SPI2
Y] Al w a [ v 7 3| v o A £ Y v o A A 1T v A
AU D ImaudseanFandunusunndusuaunyie imny 0.424 LazduauNded Ao AATH

SPI9 {11 PDSI 1ta% SPI12 fiu PDSI Galiaduiszansanduiusiiiiufe 0.244 §3013199 25

msnﬁ 25 Matrix Correlations Coefficient 1998

Index PDSI SPI3 SPI6 SPI9 SP112 Al D
PDSI 1 0.146 0.192* 0.244** 0.244** 0.329** | 0.516**
SPI3 0.146 1 0.622** 0.502** 0.327** -0.152* 0.424%**
SPI6 0.192%* 0.622** 1 0.781** 0.626** 0.111 0.214%**
SPI9 0.244** 0.502** 0.781** 1 0.823%** 0.055 0.180*
SPI12 0.244** 0.327** 0.626** 0.823%* 1 0.007 0.139%*
Al 0.329** -0.152%* 0.111 0.055 0.007 1 -0.097
D 0.516** 0.424** 0.214** 0.180%* 0.139* -0.097 1

** Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant at the 0.05 level (2-tailed).
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o { a 1w v o 4 (L
luReunuaius 2536 Wolnsanmaril PDSI niSsufsunuarion 9 wuna
I % = v

[ 1 a v o { 1 v @ 1w a
Al PDSI N1 D Uaduilsza@nsavduiusniniga tagaidri PDSI 0 Al Uarduilszans

[ o o [ [ { [ [ o w % {
andunusiluous N0 1Aslin1 MIND 0.833 1Az 0.431 MUAIND AIA15197 26

M13197 26 Matrix Correlations Coefficient February 1993

Index PDSI SPI3 Al D
PDSI 1 0.405 0.431 0.833**
SPI3 0.405 1 -0.175 0.490*
Al 0.431 -0.175 1 0.349
D 0.833%** 0.490%* 0.349 1

** Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant at the 0.05 level (2-tailed).

~

Tupoutunay 2536 Wensanmawil PDSI ifSsumeunuasion o wunaaesi

@ 1o a v o A 1w @ 1o a
PDSI fu Al Imduilseanfanduiusnniga uagamdyil PDSI U D Umdulszans
v o Jg v o A S [ o w @ A
anduiusilusudunaes Taglian 10y 0.711 uag 0.437 AMNEINU AIA13199 27
1 1 v oA ogz' Qg)/ = v o Jou & 1 = 1 v oA o A
AUMAF SPI 119 4 HuTaNuauiusiuuedea Tasa1asil SPI9 f1 SPI12 HMm
[ a & [ Y] 4 A = 1A = [ Vo A 9 Tl v A
duilsgansarduiusgange Ao 0.962 ualiorlFeURUMABIDY 9 1A WUNAIAYI SPI6

v
[ v A

Y Y] a = v o i< B 1w v w oA A 1
AU Al UAaulsea@nFanduiusnduouAUNTHY WNY 0.472 LAZOUALNEDY A A

Jd 1

Gl SPI9 fU Al FaAdulseanTanduiusmIiy Av 0.431 AaA15199 27

mi“lﬂﬁ 27 Matrix Correlations Coefficient December 1993

Index PDSI SPI3 SPI6 SPI9 SPI12 Al D
PDSI 1 -0.211 0.073 -0.044 0.076 0.711 0.437
SPI3 -0.211 1 0.624** 0.715%* 0.652** 0.308 -0.011
SPI6 0.073 0.624** 1 0.845** 0.810** 0.472 -0.197
SPI9 -0.044 0.715%* 0.845%* 1 0.962%* 0.431 -0.225
SPI12 0.076 0.652** 0.810** 0.962** 1 0.391 -0.042
Al 0.711 0.308 0.472 0.431 0.391 1 -0.343
D 0.437 -0.011 -0.197 -0.225 -0.042 -0.343 1

** Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant at the 0.05 level (2-tailed).
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2.3.1 IHUNUAAINUAA NUUR IR INTNAAYT PDSI
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MANKINH 1 MSUANUDIANNDMATH PDSI 1 2536 (1993)

PD_SI Frequency | Percent Valid [Cumulative PD_SI Frequency | Percent Valid [Cumulative

Valid Percent | Percent Valid Percent | Percent
-10.25 1 3 .6 .6 -.40 1 3 .6 40.4
-4.44 1 3 .6 1.3 -.33 1 3 .6 41.0
-4.40 1 3 .6 1.9 -.19 2 .6 1.3 42.3
-3.99 1 3 .6 2.6 -.14 1 3 .6 42.9
-3.65 1 3 .6 3.2 =12 2 .6 1.3 44.2
-3.45 1 3 .6 3.8 -.09 2 .6 1.3 45.5
-3.35 1 3 .6 4.5 -.04 1 3 .6 46.2
-3.18 1 3 .6 5.1 .00 24 7.7 15.4 61.5
-2.99 1 3 .6 5.8 .01 1 .3 .6 62.2
-2.98 1 3 .6 6.4 .03 2 .6 1.3 63.5]
-2.96) 1 3 .6 7.1 .05, 1 3 .6 64.1]
-2.95 1 3 .6 7.7 .07 1 3 .6 64.7|
-2.81 1 3 .6 8.3 12 1 3 .6 65.4
-2.76) 1 3 .6 9.0 .16 1 3 .6 66.0
-2.75] 1 3 .6 9.6 .20 1 3 .6 66.7]
-2.74 1 3 .6 10.3 .23 3 1.0 1.9 68.6
-2.64 1 3 .6 10.9 .26 1 3 .6 69.2
-2.63 1 3 .6 11.5 .29 2 .6 1.3 70.5
-2.62 1 3 .6 12.2 .32 1 3 .6 71.2
-2.51 1 3 .6 12.8 .36 1 3 .6 71.8
-2.47 1 3 .6 13.5 .38 1 3 .6 72.4
-2.29 1 3 .6 14.1 43 1 3 .6 73.1
-2.23 1 3 .6 14.7 44 2 .6 1.3 74.4
-2.08 1 3 .6 15.4 .48 1 3 .6 75.0
-2.03 1 3 .6 16.0 .49 1 3 .6 75.6
-2.01] 1 3 .6 16.7 57| 1 3 .6 76.3
-1.92 1 3 .6 17.3 .59 1 3 .6 76.9
-1.91 1 3 .6 17.9 .76 1 3 .6 77.6
-1.88 1 3 .6 18.6 .86 1 3 .6 78.2
-1.79 2 .6 1.3 19.9 .88 1 3 .6 78.8
-1.67 1 3 .6 20.5 .95 2 .6 1.3 80.1
-1.63 1 3 .6 21.2 1.04 1 3 .6 80.8
-1.59 2 .6 1.3 22 .4 1.05 2 .6 1.3 82.1]
-1.56] 1 3 .6 23.1 1.06 1 3 .6 82.7]
-1.38 1 3 .6 23.7 1.10 1 3 .6 83.3
-1.37 1 3 .6 24 .4 1.13 1 3 .6 84.0
-1.35] 1 3 .6 25.0 1.14 2 .6 1.3 85.3
-1.32 1 3 .6 25.6] 1.28 1 3 .6 85.9
-1.26 1 3 .6 26.3 1.34 1 3 .6 86.5
-1.25 1 3 .6 26.9 1.36 1 3 .6 87.2
-1.17 1 3 .6 27.6 1.37 1 3 .6 87.8
-1.10 1 3 .6 28.2 1.43 1 3 .6 88.5
-1.05 2 .6 1.3 29.5 1.51 1 3 .6 89.1
-1.03 2 .6 1.3 30.8 1.53 1 3 .6 89.7
-1.01] 1 3 .6 31.4 1.61 1 3 .6 90.4
-.90 1 3 .6 32.1] 1.83 1 3 .6 91.0
-.84 1 3 .6 32.7 1.84 2 .6 1.3 92.3
-.83 1 3 .6 33.3 1.86 2 .6 1.3 93.6]
-.82 1 3 .6 34.0 1.88 1 3 .6 94.2]
-.80 3 1.0 1.9 35.9 1.95 1 3 .6 94.9
-74 1 3 .6 36.5 2.02 1 3 .6 95.5
-.69 1 3 .6 37.2 2.04 1 3 .6 96.2
-.62 2 .6 1.3 38.5 2.48 1 .3 .6 96.8
-.46 1 3 .6 39.1 2.59 1 3 .6 97.4
-.41 1 .3 .6 39.7 3.29 1 .3 .6 98.1
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PD_SI Frequency | Percent Valid [Cumulative PD_SI Frequency | Percent Valid [Cumulative
Valid Percent | Percent Valid Percent | Percent

3.31 1 3 .6 98.7|Total 156 50.00 100.0

4.25 1 3 .6 99.4|Missing 156 50.0

5.75 1 3 .6 100.0|Total 312 100.0

MANKHINT 2 MIUNUDIANNDAMAYH SPI3 U 2536 (1993)

SPI_3 Frequency | Percent Valid [Cumulative SPI_3 Frequency | Percent Valid [Cumulative
Valid Percent | Percent Valid Percent | Percent
-2.61 1 3 3 3 -1.27 1 3 3 19.0
-2.55 1 3 3 g -1.24 2 .6 7 19.7
-2.37 1 3 3 1.0 -1.23 1 3 3 20.0
-2.33 1 3 3 1.3] -1.22 5 1.6 1.7 21.7]
-2.29 1 3 3 1.7 -1.21 3 1.0 1.0 22.7]
-2.23 1 3 3 2.0 -1.19 1 3 3 23.0
-2.07| 1 3 3 2.3 -1.17 3 1.0 1.0 24.0
-2.03 1 3 3 2.7 -1.15 2 .6 7 24.7
-1.99 1 3 3 3.0 -1.14 1 3 3 25.0
-1.96) 1 3 3 3.3 -1.13 2 .6 7 25.7
-1.92 2 .6 7 4.0 -1.12 2 .6 7 26.3
-1.91 2 .6 7 4.7 -1.11 2 .6 7 27.0
-1.89 1 3 3 5.00 -1.10 1 3 3 27.3
-1.85 1 3 3 5.3 -1.09 2 .6 T 28.0
-1.83 1 3 3 5.7 -1.05 2 .6 T 28.7
-1.80 1 3 3 6.0 -1.04 1 3 3 29.0
-1.77] 1 3 3 6.3] -1.02 3 1.0 1.0 30.0
-1.76] 1 3 3 6.7, -1.01 1 3 3 30.3
-1.75 1 3 3 7.0 -1.00 3 1.0 1.0 31.3
-1.68 1 3 3 7.3 -.97 4 1.3 1.3 32.7]
-1.66| 1 3 3 7.7 -.96 3 1.0 1.0 33.7]
-1.65] 1 3 3 8.0 -.92 2 .6 N 34.3
-1.64 2 .6 N 8.7 -.90 1 3 3 34.7]
-1.61 1 3 3 9.0 -.89 2 .6 7 35.3
-1.60 2 .6 7 9.7 -.87 1 3 3 35.7
-1.59 2 .6 T 10.3 -.86 1 3 3 36.0
-1.58 2 .6 7 11.0 -.85 2 .6 7 36.7]
-1.57] 1 3 3 11.3 -.84 1 3 3 37.0
-1.52] 1 3 3 11.7 -.83 3 1.0 1.0 38.0
-1.51] 2 .6 7 12.3 -.82 2 .6 7 38.7]
-1.50 3 1.0 1.0 13.3 -.81 2 .6 7 39.3
-1.47| 1 3 3 13.7 -.80 2 .6 7 40.0
-1.45] 2 .6 7 14.3 -.79 1 3 3 40.3
-1.44 1 3 3 14.7 =77 3 1.0 1.0 41.3
-1.39 2 .6 7 15.3 -.76 4 1.3 1.3 42.7
-1.38 1 3 3 15.7 - 75 2 .6 7 43.3
-1.36 1 3 3 16.0 =71 3 1.0 1.0 44.3
-1.35 3 1.0 1.0 17.0 -.70 1 3 3 44,7
-1.34 1 3 3 17.3 -.68 1 3 .3 45.0
-1.33 1 3 3 17.7 -.67 1 3 3 45.3
-1.30 1 3 3 18.0 -.65 3 1.0 1.0 46.3
-1.29 1 3 3 18.3 -.64 2 .6 7 47.0
-1.28 1 3 3 18.7 -.63 3 1.0 1.0 48.0
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SPI_3 Frequency | Percent Valid [Cumulative SPI_3 Frequency | Percent Valid [Cumulative

Valid Percent | Percent Valid Percent | Percent
-.62 2 2 .6 48.7 .22 1 3 3 78.0
-.59 1 1 3 49.0 .23 2 .6 T 78.7
-.58 3 3 1.0 50.0 24 1 3 3 79.0
-.56 1 1 3 50.3 .26 1 3 3 79.3
-.55 1 1 3 50.7 .27 1 3 3 79.7
-.54 3 3 1.0 51.7 .29 3 1.0 1.0 80.7
-.53 2 2 .6 52.3 .32 2 .6 T 81.3
-.52 1 1 .3 52.7 .36 1 3 3 81.7
-.51 2 2 .6 53.3 .38 2 .6 T 82.3
-.50 1 1 3 53.7 .39 1 3 3 82.7
-.49 2 2 .6 54.3 .40 1 .3 .3 83.0
-47 1 1 3 54.7 41 1 3 3 83.3
-.45 3 3 1.0 55.7 43 1 3 3 83.7
-.43 2 2 .6 56.3 44 3 1.0 1.0 84.7
-42 1 1 3 56.7 .49 1 3 3 85.0
-41 2 2 .6 57.3 .50 1 3 3 85.3
-.39 2 2 .6 58.0 .53 2 .6 T 86.0
-.38 1 1 .3 58.3 .55 1 3 3 86.3
-.37 2 2 .6 59.0 .56 1 3 3 86.7
-.36 1 1 .3 59.3 .58 1 3 3 87.0
-.35 1 1 .3 59.7 .61 2 .6 T 87.7
-.34 1 1 3 60.0 .62 1 3 3 88.0
-.32 1 1 .3 60.3 .64 1 3 .3 88.3
-.31 1 1 3 60.7 .70 1 3 3 88.7
-.30 2 2 .6 61.3 .73 2 .6 T 89.3
-.29 2 2 .6 62.0 74 1 3 3 89.7
-.28 1 1 3 62.3 .75 1 3 3 90.0
-.27 2 2 .6 63.0 .80 1 3 3 90.3
-.25 1 1 3 63.3 .81 1 3 3 90.7
-.24 1 1 .3 63.7 .82 1 3 3 91.0
-.23 1 3 3 64.0 .86 1 3 3 91.3
-.21 1 .3 .3 64.3 .88 2 .6 T 92.0
-.19 1 3 3 64.7 .89 3 1.0 1.0 93.0
=17 2 .6 .6 65.3 91 1 .3 .3 93.3
-.15 3 1.0 1.0 66.3 .95 1 3 3 93.7
-.12 3 1.0 1.0 67.3 .98 1 3 3 94.0
-.11 1 3 3 67.7 .99 1 3 3 94.3
-.08 3 1.0 1.0 68.7 1.01 1 .3 .3 94.7
-.05 2 .6 .6 69.3 1.04 1 3 .3 95.0
-.04 2 .6 .6 70.0 1.10 1 3 .3 95.3
-.02 2 .6 .6 70.7 1.13 1 3 3 95.7
-.01 1 3 3 71.0 1.14 1 3 3 96.0
.00 2 .6 .6 71.7 1.20 1 3 3 96.3
.01 2 .6 .6 72.3 1.21 1 3 3 96.7
.02 1 .3 .3 72.7 1.29 2 .6 T 97.3
.03 2 .6 .6 73.3 1.34 1 .3 3 97.7
.04 1 3 3 73.7 1.39 1 3 3 98.0
.06 2 .6 .6 74.3 1.43 1 3 3 98.3
.08 1 3 3 74.7 1.57 1 3 3 98.7
.09 1 .3 3 75.0 1.63 1 3 3 99.0
.10 1 .3 .3 75.3 1.72 1 3 3 99.3
A1 2 .6 .6 76.0 1.77 1 3 3 99.7
14 2 .6 .6 76.7 2.13 1 .3 .3 100.0
.15 1 3 3 77.0[Total 300 96.2 100.0
.19 2 .6 .6 77.7)Missing 12 3.8

Total 100.0
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v A

v SPI6 1 2541 (1998)

SPI_6 Frequency | Percent Valid [Cumulative SPI_6 Frequency | Percent Valid [Cumulative
Valid Percent | Percent Valid Percent | Percent

-2.61 1 3 3 3 -1.26 1 3 3 25.3
-2.60 1 3 3 g -1.25 3 1.0 1.0 26.3
-2.51 1 3 3 1.0 -1.24 1 3 3 26.7
-2.47 1 3 3 1.3 -1.22 1 3 3 27.0
-2.43 1 3 3 1.7 -1.21 2 .6 T 27.7
-2.38 1 3 3 2.0 -1.20 2 .6 T 28.3
-2.37 1 3 3 2.3 -1.17 1 3 3 28.7
-2.30 1 3 3 2.7 -1.15 1 3 3 29.0
-2.26 1 3 3 3.0 -1.12 1 3 3 29.3
-2.19 3 1.0 1.0 4.0 -1.11 2 .6 T 30.0
-2.18 1 3 3 4.3 -1.10 1 3 3 30.3
-2.13 2 .6 T 5.0f -1.08 1 3 3 30.7
-2.11 1 3 3 53] -1.07 1 3 3 31.0
-2.10 1 3 3 57 -1.05 2 .6 T 31.7
-2.05 1 3 3 6.00 -1.04 1 3 3 32.0
-2.04 1 3 3 6.3 -1.01 1 3 3 32.3
-2.03 1 3 3 6.7 -.99 1 3 3 32.7
-1.99 1 3 3 7.0 -.98 1 3 3 33.0
-1.96 2 .6 T 7.7 -.97 3 1.0 1.0 34.0
-1.91 1 3 3 8.0 -.96 1 3 3 34.3
-1.89 1 3 3 8.3 -.95 2 .6 T 35.0
-1.87 3 1.0 1.0 9.3 -.94 1 3 3 35.3
-1.83 2 .6 T 10.0 -.93 3 1.0 1.0 36.3
-1.81 1 3 3 10.3 -.92 2 .6 T 37.0
-1.80 1 3 3 10.7 -.89 2 .6 T 37.7
-1.79 1 3 3 11.0 -.88 1 3 .3 38.0
-1.78 2 .6 T 11.7 -.87 2 .6 T 38.7
-1.76 1 3 3 12.0 -.85 2 .6 T 39.3
-1.74 1 3 3 12.3 -.84 2 .6 7 40.0
-1.72 2 .6 T 13.0 -.83 3 1.0 1.0 41.0
-1.70 2 .6 T 13.7 -.82 1 3 .3 41.3
-1.69 1 3 3 14.0 -.81 1 3 .3 41.7
-1.64 1 3 3 14.3 -.80 2 .6 T 42.3
-1.63 1 3 3 14.7 -.79 2 .6 T 43.0
-1.61 1 3 3 15.0 -.78 1 3 3 43.3
-1.59 2 .6 T 15.7 -.76 1 3 .3 43.7
-1.58 1 3 3 16.0 -. 75 2 .6 T 44.3
-1.56 1 3 3 16.3 =74 1 3 .3 44.7
-1.55 3 1.0 1.0 17.3 -.73 2 .6 T 45.3
-1.53 2 .6 T 18.0 =72 1 3 3 45.7
-1.52 2 .6 T 18.7 -.70 2 .6 7 46.3
-1.51 2 .6 T 19.3 -.68 1 3 .3 46.7
-1.50 1 3 3 19.7 -.67 1 3 .3 47.0
-1.49 1 3 3 20.0 -.66) 2 .6 T 47.7
-1.48 1 3 3 20.3 -.65) 2 .6 T 48.3
-1.47 1 3 3 20.7 -.63 1 3 3 48.7
-1.43 1 3 3 21.0 -.62 3 1.0 1.0 49.7
-1.40 1 3 3 21.3 -.59 4 1.3 1.3 51.0
-1.38 1 3 3 21.7 -.57 4 1.3 1.3 52.3
-1.37 2 .6 T 22.3 -.56 1 3 3 52.7
-1.36 1 3 3 22.7 -.55 2 .6 T 53.3
-1.35 3 1.0 1.0 23.7 -.54 1 3 3 53.7
-1.33 2 .6 T 24.3 -.53 2 .6 T 54.3
-1.32 1 3 3 24.7 -.52 3 1.0 1.0 55.3
-1.30 1 3 3 25.0 -.51 1 3 .3 55.7
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SPI_6 Frequency | Percent Valid [Cumulative SPI_6 Frequency | Percent Valid [Cumulative

Valid Percent | Percent Valid Percent | Percent
-.47 2 .6 T 56.3 .10 1 3 3 84.7
-.46 2 .6 T 57.0 .13 1 .3 .3 85.0
-.45 1 3 3 57.3 .15 3 1.0 1.0 86.0
-.44 2 .6 T 58.0 .16 1 .3 .3 86.3
-.43 3 1.0 1.0 59.0 .17 1 3 3 86.7
-.42 1 3 3 59.3 .19 1 3 3 87.0
-.41 1 3 3 59.7 .21 1 3 3 87.3
-.38 2 .6 T 60.3 .24 1 3 3 87.7
-.37 2 .6 T 61.0 .26 1 3 3 88.0
-.36 2 .6 T 61.7 .27 1 3 3 88.3
-.33 2 .6 T 62.3 .28 1 3 3 88.7
-.32 1 3 3 62.7 .29 2 .6 T 89.3
=31 2 .6 T 63.3 31 2 .6 T 90.0
-.30 1 .3 .3 63.7 .36 1 .3 .3 90.3
-.29 3 1.0 1.0 64.7 .40 1 3 3 90.7
-.28 3 1.0 1.0 65.7 41 1 3 3 91.0
-.27 2 .6 T 66.3 44 1 3 3 91.3
-.26 1 3 3 66.7 .46 1 3 3 91.7
-.24 3 1.0 1.0 67.7 .49 1 3 3 92.0
-.22 1 3 3 68.0 .50 1 3 3 92.3
-.21 2 .6 T 68.7 51 1 .3 3 92.7
-.19 1 3 3 69.0 .61 1 3 3 93.0
=17 3 1.0 1.0 70.0 .63 2 .6 T 93.7
-.16 2 .6 T 70.7 .67 1 3 3 94.0
-.15 1 .3 .3 71.0 72 1 3 .3 94.3
-.14 1 .3 .3 71.3 .76 1 3 .3 94.7
-.13 5 1.6 1.7 73.0 .81 1 3 3 95.0
-.12 1 3 3 73.3 .82 1 3 3 95.3
-11 2 .6 T 74.0 .84 1 3 3 95.7
-.10 1 3 3 74.3 .86 1 3 3 96.0
-.06 3 1.0 1.0 75.3 .90 1 3 3 96.3
-.05 2 .6 T 76.0 .94 1 3 3 96.7
-.04 3 1.0 1.0 77.0 .96 2 .6 T 97.3
-.03 2 .6 T 77.7 .99 1 3 .3 97.7
-.01 3 1.0 1.0 78.7 1.03 1 3 3 98.0
.00 2 .6 T 79.3 1.25 1 3 3 98.3
.01 1 .3 .3 79.7 1.28 1 3 3 98.7
.02 4 1.3 1.3 81.0 1.37 1 3 3 99.0
.03 2 .6 T 81.7 1.42 1 3 3 99.3
.04 2 .6 T 82.3 1.45 1 3 3 99.7
.05 4 1.3 1.3 83.7 1.54 1 .3 .3 100.0
.07 1 3 3 84.0[Total 3000 96.2| 100.0
.08 1 3 3 84.3|Missing 12 3.8

Total 100.0
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v A

avH SPI9 7 2536 (1993)

SPI_3 Frequency | Percent Valid [Cumulative SPI_3 Frequency | Percent Valid [Cumulative
Valid Percent | Percent Valid Percent | Percent

-2.14 1 3 T v -.98 1 3 T 48.7
-2.12 1 3 T 1.3 -.96) 2 .6 1.3 50.0
-2.05 2 .6 1.3 2.7 -.91 2 .6 1.3 51.3
-1.99 1 .3 7 3.3 -.86 1 3 T 52.0
-1.97 1 3 T 4.0 -.85 1 3 T 52.7
-1.87 1 3 T 4.7 -.83 2 .6 1.3 54.0
-1.81 3 1.0 2.0 6.7 -.81 1 3 T 54.7
-1.79 1 3 T 7.3 =77 1 3 T 55.3
-1.77 2 .6 1.3 8.7 -.76 2 .6 1.3 56.7
-1.75 1 3 T 9.3 -. 75 4 1.3 2.7 59.3
-1.73 1 3 T 10.0 =74 2 .6 1.3 60.7
-1.71 1 3 T 10.7 -.73 1 3 T 61.3
-1.67 1 3 T 11.3 -.71 1 3 T 62.0
-1.66 3 1.0 2.0 13.3 -.67 1 3 T 62.7
-1.65 1 3 T 14.0 -.65) 1 3 T 63.3
-1.62 1 3 T 14.7 -.64 1 3 T 64.0
-1.61 1 3 T 15.3 -.61 1 3 T 64.7
-1.60 1 3 T 16.0 -.60 1 3 7 65.3
-1.57 1 3 T 16.7 -.55 1 3 T 66.0
-1.52 1 3 T 17.3 -.53 1 3 T 66.7
-1.51 1 3 T 18.0 -.50 1 3 T 67.3
-1.50 2 .6 1.3 19.3 -.49 1 3 T 68.0
-1.48 1 3 T 20.0 -.48 1 3 T 68.7
-1.47 1 3 T 20.7 -.46) 2 .6 1.3 70.0
-1.46 3 1.0 2.0 22.7 -.45 1 3 T 70.7
-1.44 1 3 T 23.3 -.39 3 1.0 2.0 72.7
-1.42 1 3 T 24.0 -.34 1 3 T 73.3
-1.41 3 1.0 2.0 26.0 -.30 1 3 T 74.0
-1.40 2 .6 1.3 27.3 -.29 1 3 T 74.7
-1.39 1 3 T 28.0 -.27 3 1.0 2.0 76.7
-1.38 1 3 T 28.7 -.26) 1 3 T 77.3
-1.37 1 3 T 29.3 -.24 1 3 T 78.0
-1.36 1 3 T 30.0 -.13 1 3 T 78.7
-1.35 1 3 T 30.7 -.08 1 3 T 79.3
-1.34 1 3 T 31.3 -.05 1 3 T 80.0
-1.33 2 .6 1.3 32.7 -.04 1 3 T 80.7
-1.30 1 3 T 33.3 -.03 1 3 T 81.3
-1.29 1 3 T 34.0 -.02 1 3 T 82.0
-1.25 1 3 T 34.7 .00 1 3 T 82.7
-1.23 2 .6 1.3 36.0 .05 1 3 T 83.3
-1.21 1 3 T 36.7 .07 2 .6 1.3 84.7
-1.20 1 3 T 37.3 .08 1 3 T 85.3
-1.18 1 3 T 38.0 .10 1 3 T 86.0
-1.17 1 3 T 38.7 A1 1 3 T 86.7
-1.16 2 .6 1.3 40.0 .13 1 3 T 87.3
-1.15 2 .6 1.3 41.3 14 1 3 T 88.0
-1.14 2 .6 1.3 42.7 .16 1 3 T 88.7
-1.13 1 .3 T 43.3 .18 1 .3 T 89.3
-1.11 1 .3 T 44.0 .29 1 .3 T 90.0
-1.09 1 3 T 44.7 .36 2 .6 1.3 91.3
-1.08 1 3 T 45.3 44 1 3 T 92.0
-1.07 1 3 T 46.0 .50 2 .6 1.3 93.3
-1.03 1 3 T 46.7 .61 1 3 T 94.0
-1.01 1 3 T 47.3 .62 1 3 T 94.7
-1.00 1 .3 T 48.0 .66 1 .3 T 95.3
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SPI9

Valid

Cumulative

SPI9

Valid [Cumulative

Valid Frequency| Percent Percent | Percent Valid Frequency| Percent Percent | Percent
.69 1 3 7 96.0 1.01 1 3 T 99.3
i 1 3 T 96.7| 1.26 1 .3 7 100.0
.83 1 3 g 97.3|Total 150, 48.1 100.0
.89 1 3 i 98.0|Missing 162 51.9
.92 1 3 N 98.7|Total 100.0

v A

MANUINN 5 MIUINUVIANNDAA¥H SPI12 T 2536 (1993)

SPI_12 Frequency | Percent Valid [Cumulative SPI_12 Frequency | Percent Valid |[Cumulative
Valid Percent | Percent Valid Percent | Percent
-2.25 1 3 1.3 1.3 -.52 1 3 1.3 73.3
-2.17 1 3 1.3 2.7 -.51] 2 .6 2.7 76.0
-2.09 1 3 1.3 4.0 -.40 1 3 1.3 77.3
-2.06] 2 .6 2.7 6.7 -.33 1 3 1.3 78.7
-1.89 1 3 1.3 8.0 -.32 1 3 1.3 80.0
-1.88 1 3 1.3 9.3 =11 1 3 1.3 81.3
-1.84 2 .6 2.7 12.0 -.04 1 3 1.3 82.7
-1.82 1 3 1.3 13.3 -.03 1 3 1.3 84.0
-1.81 1 3 1.3 14.7 .00 2 .6 2.7 86.7|
-1.80 2 .6 2.7 17.3 .07 2 .6 2.7 89.3
-1.78 1 3 1.3 18.7 .13 1 3 1.3 90.7|
-1.77 1 3 1.3 20.0 .14 1 3 1.3 92.0
-1.74 1 3 1.3 21.3 .22 1 3 1.3 93.3
-1.69 1 3 1.3 22.7 .25 1 .3 1.3 94.7
-1.62 1 3 1.3 24.0 .27 1 .3 1.3 96.0
-1.59 1 3 1.3 25.3 .84 1 .3 1.3 97.3
-1.56 1 3 1.3 26.7| .88 1 3 1.3 98.7
-1.52 3 1.0 4.0 30.7, .90 1 .3 1.3 100.0
-1.49 2 .6 2.7 33.3|Total 75 24.00 100.0

-1.47 1 3 1.3 34.7|Missing 237 76.0

-1.45 1 3 1.3 36.0[Total 100.0

-1.40 2 .6 2.7 38.7

-1.39 2 .6 2.7 41.3

-1.38 1 3 1.3 42.7

-1.37 1 3 1.3 44.0

-1.33 2 .6 2.7 46.7

-1.28 1 3 1.3 48.0

-1.25 1 3 1.3 49.3

-1.24 1 3 1.3 50.7

-1.23 1 3 1.3 52.0

-1.16 1 3 1.3 53.3

-1.15 1 3 1.3 54.7

-1.13 1 3 1.3 56.0

-.99 1 3 1.3 57.3

-.95 1 3 1.3 58.7

-.92 1 3 1.3 60.0

-.86 1 3 1.3 61.3

-.79 1 3 1.3 62.7

-.78 1 3 1.3 64.0

-.76 2 .6 2.7 66.7

-.74 1 3 1.3 68.0

-.56 2 .6 2.7 70.7

-.54 1 .3 1.3 72.0
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=

A5 AT Y 2541 (1998)

AI_ Frequency | Percent Valid [Cumulative AI_ Frequency | Percent Valid [Cumulative
Valid Percent | Percent Valid Percent | Percent
-3.11 1 3 .5 5| 47.59 2 .6 1.0 29.8
15.94 1 3 .5 1.0f 47.60 1 .3 .5 30.4
18.65 1 3 .5 1.6] 47.70 1 .3 .5 30.9
26.64 1 3 .5 2.1 47.79 1 .3 .5 31.4
33.41 1 3 .5 2.6 47.85 1 3 .5 31.9
33.61 1 3 .5 3.1 47.91 1 3 .5 32.5
35.57, 1 3 5 3.7 48.03 1 3 .5 33.0
36.04 1 3 .5 4.2 48.26 1 .3 .5 33.5
37.75 1 3 .5 4.7 48.31 1 .3 .5 34.0
38.55 1 3 .5 5.2| 48.47 1 3 .5 34.6
39.35 1 3 .5 5.8 48.69 1 3 .5 35.1
39.56 1 3 .5 6.3 48.88 2 .6 1.0 36.1
39.95 1 3 .5 6.8 48.89 1 .3 .5 36.6
40.27| 1 3 .5 7.3 48.99 1 .3 .5 37.2
40.31 1 3 .5 7.9 49.01 1 .3 .5 37.7
40.35 1 3 5 8.4 49.03 1 3 5 38.2
40.64 1 3 .5 8.9 49.04 1 3 5 38.7
40.77 1 3 .5 9.4 49.10 1 3 .5 39.3
40.88 1 3 .5 9.9 49.19 1 .3 .5 39.8
41.02 1 3 .5 10.5{ 49.23 1 3 .5 40.3
41.10 1 3 .5 11.0f 49.31 1 3 .5 40.8
41.49 1 .3 .5 11.5[ 49.36 1 3 .5 41.4
41.59 1 .3 .5 12.0f 49.38 1 .3 .5 41.9
41.69 1 3 .5 12.6] 49.51 1 .3 .5 42 .4
42.05 1 3 .5 13.1} 49.54 1 .3 .5 42.9
42.34 1 3 .5 13.6] 49.66 1 .3 .5 43.5
42.51 1 .3 .5 14.1} 49.75 1 .3 .5 44.0
43.04 1 3 .5 14.7| 49.82 1 3 .5 44.5
43.36 1 3 .5 15.2| 50.13 1 3 .5 45.0
43.54 1 3 .5 15.7} 50.29 1 3 .5 45.5
43.78 1 3 .5 16.2] 50.35 1 3 .5 46.1
43.84 1 3 .5 16.8] 50.36 1 3 .5 46.6
44.09 1 .3 .5 17.3] 50.37 1 .3 .5 47.1
44.10 1 3 .5 17.8] 50.38 2 .6 1.0 48.2
44 .14 1 3 .5 18.3] 50.46 2 .6 1.0 49.2
44.25 1 3 .5 18.8] 50.59 1 .3 .5 49.7
4457 1 .3 .5 19.4] 50.69 1 .3 .5 50.3
44.69 1 .3 .5 19.9| 50.76 1 .3 .5 50.8
45.18 1 3 .5 20.4] 50.82 1 3 .5 51.3
45.32 1 3 .5 20.9] 51.01 1 3 .5 51.8
45.41 1 3 .5 21.5| 51.06 1 3 .5 52.4
45.49 1 3 .5 22.0/ 51.09 1 3 .5 52.9
45.88 1 3 .5 22.5| 51.26 1 3 .5 53.4
45.99 1 3 .5 23.0/ 51.28 1 3 .5 53.9
46.11 1 .3 .5 23.6] 51.49 1 .3 .5 54.5
46.16 1 .3 .5 24.1) 51.61 1 .3 .5 55.0
46.42 1 3 .5 24.6| 51.66 1 3 .5 55.5
46.82 1 3 .5 25.1) 51.67 1 .3 .5 56.0
47.00 1 .3 .5 25.7] 51.81 1 .3 .5 56.5
47.05 1 3 .5 26.2| 51.92 1 3 .5 57.1
47.08 1 3 .5 26.7] 52.23 1 3 5 57.6
47.09 1 3 .5 27.2) 52.25 1 3 .5 58.1
47.13 1 3 .5 27.7| 52.28 1 3 .5 58.6
47.19 1 3 .5 28.3| 52.30 2 .6 1.0 59.7
47.49 1 .3 .5 28.8| 52.56 1 .3 .5 60.2
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MANUING 6 (AD)

AI_ Frequency | Percent Valid |Cumulative AI_ Frequency | Percent Valid |Cumulative
Valid Percent | Percent Valid Percent | Percent
52.59 1 3 5 60.7] 56.41 1 3 5 91.1
52.60 1 3 5 61.3] 56.49 1 3 5 91.6
52.79 1 3 5 61.8] 56.55 1 3 5 92.1
52.82 1 3 5 62.3] 56.63 1 3 5 92.7
52.86 1 3 5 62.8| 56.72 2 .6 1.0 93.7
52.87 1 3 .5 63.4] 56.75 1 3 5 94.2
53.03 1 3 5 63.9] 56.88 1 3 5 94.8
53.06 1 3 5 64.4) 56.89 1 3 .5 95.3
53.11 2 .6 1.0 65.4| 57.07 1 3 5 95.8
53.13 1 3 5 66.0f 57.34 1 3 5 96.3
53.22 2 .6 1.0 67.0 57.44 1 3 5 96.9
53.26 1 3 5 67.5| 57.57 1 3 5 97.4
53.42 1 3 5 68.1) 57.67 1 3 5 97.9
53.44 1 3 5 68.6] 57.90 1 3 5 98.4
53.46 1 3 5 69.1) 58.38 1 3 5 99.0
53.49 1 3 5 69.6] 58.47 1 3 5 99.5
53.54 1 3 .5 70.2] 58.53 1 .3 .5 100.0
53.56 1 3 5 70.7|Total 191 61.2] 100.0

53.57 1 3 .5 71.2|Missing 121 38.8

53.58 1 3 .5 71.7[Total 100.0

53.59 1 3 5 72.3

53.68 1 3 5 72.8

53.70 1 3 5 73.3

53.85 2 .6 1.0 74.3

53.92 1 3 5 74.9

53.94 1 3 5 75.4

54.03 1 3 5 75.9

54.11 1 3 5 76.4

54.14 1 3 5 77.0

54.25 1 3 5 77.5

54.31 1 3 5 78.0

54.37 1 3 5 78.5

54.40 1 3 .5 79.1

54.44 1 3 5 79.6

54.50 1 3 .5 80.1

54.64 1 3 .5 80.6

54.70 1 3 5 81.2

54.85 1 3 5 81.7

54.91 1 3 5 82.2

54.98 1 3 5 82.7

55.15 1 3 5 83.2

55.17, 1 3 5 83.8

55.27 1 3 5 84.3

55.28 1 3 5 84.8

55.36 1 3 5 85.3

55.41 1 3 5 85.9

55.48 1 3 .5 86.4

55.51 1 3 .5 86.9

55.58 1 3 5 87.4

55.67| 1 3 5 88.0

55.72 1 3 5 88.5

55.73 1 3 5 89.0

55.78 1 3 5 89.5

56.03 1 3 5 90.1

56.32 1 .3 .5 90.6




73

MAEUINH 7 Msuanuaannuamayd D1 2536 (1993)
D_ Frequency | Percent Valid [Cumulative D_ Frequency | Percent Valid [Cumulative
Valid Percent | Percent Valid Percent | Percent
-100 36 11.5 12.0 12.0 -34 4 1.3 1.3 54.3
-99 3 1.0 1.0 13.0 -33 2 .6 7 55.0
-98 7 2.2 2.3 15.3 -32 1 3 3 55.3
-97] 8 2.6 2.7 18.0 -31 2 .6 7 56.0
-96 1 3 3 18.3 -30 1 3 3 56.3
-95 4 1.3 1.3 19.7 -29 1 3 3 56.7|
-94 3 1.0 1.0 20.7 -28 1 3 3 57.0
-93 1 3 3 21.0 -26 2 .6 7 57.7]
-91 3 1.0 1.0 22.0 -25 2 .6 T 58.3
-90 1 3 3 22.3 -24 4 1.3 1.3 59.7|
-89 1 3 3 22.7] -23 1 3 3 60.0
-87 4 1.3 1.3 24.0 -21 3 1.0 1.0 61.0
-86) 1 3 3 24.3 -20 3 1.0 1.0 62.0
-85 2 .6 7 25.0 -19 1 3 3 62.3
-84 2 .6 7 25.7] -18 1 3 3 62.7]
-83 3 1.0 1.0 26.7| -17 4 1.3 1.3 64.0
-81 2 .6 7 27.3 -16 5 1.6 1.7 65.7
-80 1 3 3 27.7 -15 4 1.3 1.3 67.0
-79 1 3 3 28.0 -14 1 3 3 67.3
-78 3 1.0 1.0 29.0 -13 1 3 3 67.7
-77) 1 3 3 29.3 -12 2 .6 T 68.3
-76) 1 3 3 29.7] -11] 1 3 3 68.7]
-75 1 3 3 30.0 -10 3 1.0 1.0 69.7]
-72] 2 .6 7 30.7 -9 2 .6 7 70.3
-70 2 .6 7 31.3 -7 3 1.0 1.0 71.3
-68 2 .6 7 32.0 -6 2 .6 7 72.0
-67 1 3 3 32.3 -5 1 3 3 72.3
-64 1 3 3 32.7 -3 3 1.0 1.0 73.3
-63 1 3 3 33.0 -2 2 .6 T 74.0
-61 3 1.0 1.0 34.0 -1 2 .6 7 74.7
-60 2 .6 T 34.7 0 1 3 3 75.0
-59 2 .6 T 35.3 2 1 3 3 75.3
-58 3 1.0 1.0 36.3 4 2 .6 7 76.0
-57| 1 3 3 36.7] 7 1 3 3 76.3
-56) 3 1.0 1.0 37.7] 8 1 3 3 76.7]
-55 6 1.9 2.0 39.7] 9 1 3 3 77.0
-54 2 .6 7 40.3 10 2 .6 7 77.7]
-53 2 .6 7 41.0 11 2 .6 7 78.3
-52 3 1.0 1.0 42.0 13 1 3 3 78.7
-51 1 3 3 42.3 14 1 3 3 79.0
-50 1 3 3 42.7 15 1 3 3 79.3
-49 1 3 3 43.0 16 1 3 .3 79.7
-48 2 .6 T 43.7 17 3 1.0 1.0 80.7
-47 4 1.3 1.3 45.0 19 3 1.0 1.0 81.7
-46) 2 .6 7 45.7 20 2 .6 7 82.3
-44 2 .6 7 46.3 21 1 3 3 82.7]
-43 2 .6 7 47.0 23 1 3 3 83.0
-42) 1 3 3 47.3 24 3 1.0 1.0 84.0
-41] 4 1.3 1.3 48.7 25 1 3 3 84.3
-40 1 3 3 49.0 28 2 .6 T 85.0
-39 3 1.0 1.0 50.0 31 2 .6 T 85.7
-38 4 1.3 1.3 51.3 33 1 3 3 86.0
-37 1 3 3 51.7 36) 1 3 .3 86.3
-36 3 1.0 1.0 52.7 37 2 .6 T 87.0
-35 1 .3 .3 53.0 38 1 .3 .3 87.3
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D_ Frequency | Percent Valid |Cumulative D_ Frequency | Percent Valid |Cumulative
Valid Percent | Percent Valid Percent | Percent

39 1 3 3 87.7 106 1 3 3 95.0
40 1 3 3 88.0 114 1 3 3 95.3
44 1 3 3 88.3 117 1 3 3 95.7
46 1 3 3 88.7 141 1 3 3 96.0
49 1 3 3 89.0 147, 1 3 3 96.3
50 1 3 3 89.3 148 1 3 3 96.7
51 1 3 3 89.7 165 1 3 3 97.0
54 1 3 3 90.0 200 1 3 3 97.3
55 1 3 3 90.3 326 1 3 3 97.7
58 2 .6 T 91.0 341 1 3 3 98.0
60 3 1.0 1.0 92.0 397 1 3 3 98.3
61 2 .6 T 92.7 406 1 3 3 98.7
72 1 3 3 93.0 602 1 3 3 99.0
76 1 3 3 93.3 605 1 3 3 99.3
81 1 3 3 93.7 719 1 3 3 99.7
85 1 3 3 94.0 866 1 3 3 100.0
86 1 3 3 94.3[Total 300 96.2] 100.0

104 1 3 3 94.7|Missing 12 3.8

Total 100.0
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MARNUINT 8 AT UT IAANINURINAWVUAZUUUD 1NN

1ABUNNMWUS 2536
Score
WMO STATION
PDSI | SPI3 | SPI6 | SPI9 | SPI12 Al Weight

48352 | Nong Khai 2 1 2
48353 | Loei 1 3 3
48350 | Loei Agromet 2 4 3
48354 | Udon Thani 1 3
48356 | Sakon Nakhon 3 1 3 3
48355 | Sakon Nakhon Agromet 2 1 3 3
48357 | Nakhon Phanom 2 1 3 3
48358 | Nakhon Phanom Agromet 2 1 3 3
48381 | Khon Kaen 2 1 3 2
48384 | Tha Phra Agromet 1 4 3
48383 | Mukdahan 2 1 3
48382 | Kosum Phisai 2 1 2
48390 | Kamalasai 3 3
48403 | Chaiyaphum 4 2 4
48405 | Roi Et 3 1 3 3
48404 | Roi Et Agromet 1 3
48408 | Ubon Ratchathani Agromet 2 4 4
48407 | Ubon Ratchathani 2 3 3
48409 | Si Sa Ket Agromet 2 5 4
48431 | Nakhon Ratchasima 1 1
48435 | Pak Chong Agromet 1 4 3
48434 | Chok Chai 1 1
48432 | Surin 1 3 3
48433 | Surin Agromet 1 2 4 2
48416 | Tha Tum 1 3
48436 | Nang Rong 3 2 3
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MARNUINT 9 AT UT IAANINURINAWVUAZUUUD 1NN

INPUTUIAN 2536

Score
WMO STATION
PDSI | SPI3 | SPI6 | SPI9 | SPI12 Al Weight
48352 | Nong Khai 2 5 4 3 3 4
48353 | Loei 5 3 4 5 3 4
48350 | Loei Agromet 3 2 2 2 4 3
48354 | Udon Thani 5 4 4 4 4
48356 | Sakon Nakhon 5 2 2 2 3 3 3
48355 | Sakon Nakhon Agromet 5 3 2 2 2 3 3
48357 | Nakhon Phanom 1 2 2 1 2 3 2
48358 | Nakhon Phanom Agromet 4 3 2 2 2 3 3
48381 | Khon Kaen 3 5 3 3 4 3 4
48384 | Tha Phra Agromet 3 2 3 3 3 3
48383 | Mukdahan 1 5 2 2 2 3
48382 | Kosum Phisai 2 3 3 2 3 3
48390 | Kamalasai 1 1
48403 | Chaiyaphum 2 3 2 2 2 3
48405 | Roi Et 5 3 3 3 3 3 4
48404 | Roi Et Agromet 2 3 3 3 3
48408 | Ubon Ratchathani Agromet 4 4 4 4 4 4
48407 | Ubon Ratchathani 4 4 5 5 1 3
48409 | Si Sa Ket Agromet 2 4 3 4 3 3
48431 | Nakhon Ratchasima 2 1 1 1 1
48435 | Pak Chong Agromet 1 1 1 2 4 2
48434 | Chok Chai 2 1 2 1 1
48432 | Surin 5 4 2 4 2 3
48433 | Surin Agromet 1 5 4 4 3 3 3
48416 | Tha Tum 4 2 2 2 2
48436 | Nang Rong 1 3 3 4 4 3
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v

d' ) d' d' (% 14 (% (%
MANHINT 10 AT NUTAINHTTLINSHAITIEDIHIN

v

o A AA o g 9
T 4. . NUNIT YN UL (5090Y)
o o FOIINIA - - - - 37U
WNIA JEaU 1 JEAU 2 J¥AY 3 SEAl 4
3| mwausg 28.34 35.97 3560 | 1andes | 100
5 VOULNY 17.6 0.93 51.49 29.98 100
10 | Fogil 15.87 2.84 32.86 48.43 100
17 | olasy 47.26 383 14.46 dnilon 100
S Y S Y
20 HATNUY 77.05 22.95 [eNUDY [NUDY 100
21 UATTIFANN 22.34 2.86 25.15 49.65 100
27 | 15508 14.17 5.26 80.05 0.52 100
42 | sy 16.61 0.17 83.02 0.2 100
9 < <3 9
45 | 3ou109 20.16 28.98 50.86 GIVGE, 100
52 |10 758 21.87 70.55 @ndes | 100
53 AT ANy 16.36 61.61 20.21 1.82 100
54 | dnauns 57.67 34.97 736 @ndes | 100
65 | g3ung 12.8 43.04 4321 0.95 100
I3 9 S Y
66 NUDINTY 81.62 18.38 [NUDY [NUDY 100
68 | gAIHIN 30.4 36.91 32.32 0.37 100
= a3 9 < 9
71 ’quaswmu 55.52 44 .48 [NUDY [NUDY 100
I3 v S Y
73 Hﬂﬂﬂ/ﬂi 65.74 34.26 [NUDY [NUDY 100
75 | nueatiadg 11.36 9.31 72.48 6.85 100
76 | 91T 52.46 43.49 4.05 fintio 100

fn : quégiiensaumeveiannmanz Susonidounile uiInedeveunny

http://202.12.97.99/drought/drought data.htm
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MANUINT 11 WHATE9AUAI5 189 IANDUAZIUUD INHITD

A

¥ i . Nufieasonds (Score)
o . ¥DIIKIA Weight
WHIA Weight =2 | Weight=3 | Weight=4 | Weight=5
3| mwaug 113 1.44 1.43 0.00 2
5 VOULNY 0.70 0.04 2.06 1.20 4
10 | Fogil 0.63 0.11 1.31 1.94 4
17 | olass 1.89 1.53 0.58 0.00 4
20 | uATNUY 3.08 0.92 0.00 0.00 2
21 | uATTITEN 0.89 0.11 1.01 1.99 4
27 | 1558 0.57 0.21 3.20 0.02 4
42 | umaEsmy 0.66 0.01 3.32 0.01 4
45 | Souida 0.81 1.16 2.03 0.00 3
52 | e 0.30 0.87 2.82 0.00 4
53 | flaaziny 0.65 2.46 0.81 0.07 3
54 | anauns 2.31 1.40 0.29 0.00 2
65 | g3ung 0.51 1.72 1.73 0.04 4
66 | UDIAY 3.26 0.74 0.00 0.00 2
68 | gAIHIN 1.22 1.48 1.29 0.01 2
71 | QUATI¥HI 2.22 1.78 0.00 0.00 3
73| ynens 2.63 1.37 0.00 0.00 2
75 | MUY 0.45 0.37 2.90 0.27 3
76 | 81Ty 2.10 1.74 0.16 0.00 3
WInewie  5YAY 0 Huede 1UndA (Normal) : Weight = 1
5edU 1 ¥uee uiauduaniies (Mid Drought) : Weight = 2

FLAU 2 MINEDA UHad9111na19 (Moderate Drought) : Weight = 3
5¥AU 3 M09 LRIAI3UIT (Severe Drought) - Weight = 4

LAY 4 ¥NBDY URIAIFUNTINA (Extreme Drought) : Weight = 5
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= A Ay T
HMANHINT 12 A1 UTAUUINUAIBIVBIN

i (19)

5 . EPLINTLET

FZAVANNUAIBIHIN . |maazTueen ] AP y
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MTAUT 14 161 724 5,741 66,925 325,273
VDULLNU 18 113 380 71,533 39,973 206,072
Fenil 9 9% | 262 3,080 36,183 167,356
o 1a53 9 71 392 43,877 245,964
UATWUN 10 70 245 22,353 22,258 122,129
UASTIFAN | 25 409 | 1,301 862,659 137,644 622,646
Y35 19 268 | 1,113 79,260 86,136 655,755
UNIEIAY 11 299 | 1275 44314 124,798 602,019
$ou1dn 17 162 | 1,280 242 173,170 605,312
1y 12 91 336 43,222 226,660 100
A3 azIny 16 154 | 637 305 65,240 372,583
ANAUAT 15 155 648 94,627 457,657
asuns 13 171 | 1,243 152,870 789,668
HUDINY 13 92 497 65,271 460,408
9AIB1 23 142 485 40 56,263 307,583
QUATIFBIN 17 114 357 4,541 48,697 229,373
YNAINS 7 77 347 17,337 23,277 111,510
37U 248 | 2,643 | 11,522 1,111,405 1,253,431 | 6,525,986
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MAFAUT 18 128 892 86,860 507,454
YOULAY 25 181 1,441 234,424 1,117,012
Foqil 16 128 1,124 241,592 720,932
o155 77 502 67,097 355,200
UATNUY 12 97 617 56,298 351,859
UATITIFAN 32 237 1,320 128,910 657,902
35ud 185 1,436 151,105 814,132
YMAIAY 129 1,212 96,158 483,716
$ou1dn 20 182 1,827 185,405 940,016
g 14 83 403 63,086 253,181
AT aziny 22 175 886 88,469 481,891
anaung 18 122 794 107,017 619,723
asuns 17 158 1,387 157,402 822,396
MUY 17 108 519 66,537 311,428
9ATEIH 20 131 491 70,546 386,591
QUATI¥EIN 177 1,064 126,207 580,803
YAAIMNT 52 287 28,792 159,799
Wuodindg 58 376 44,613 252,090
CRIREIDEY 54 373 46,121 238,220
5 321 2,472 16,954 2,019,639 10,072,345
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