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;h recent years (after 1972), the inﬁestigaticns of drought have zignificantly
attached much. importance to study. This paper intended to use the rainfall data of
watersheds and 1low streamflow.déta'of 19_main_rifers and 7 secondary rivers in Taiwan . -
for preliminéry study and attempted to study the following items: (1} To define the -
scopes of vgrious drougﬁts in Taiwah, such as agricultural droughts,.metooro;ogical
droughts, hydrological dfmughts, etc;, (2) To investigate and. analyze drougﬂt probability

. of recurrence, duration, severity areal extensicn, (3) Té'determine the periodicity‘of
dréughts in'Taiwan, by means- of the theory of exfreme-value distribution, and the-ARIMA
model  (4) To forecast droughts for agriculture and water resources opsrations and

management, Many illustrative examples are given in ithis article for reference.
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E, - @@Eﬁ~ﬁﬁwgﬂ}$i§ﬁﬁ ( 'ARIM A (p. d.'q.). Model ')<i 10,1222 24)
s<1 i . . o !
ARIMA#IR » 308 Box—Jenkins B35 , v A BRI AP S T R B (2, ATEY
. -—ﬁﬁﬁ?ﬁﬁfﬁ“ﬁﬁﬁz AR 28 E (Identlfu:atlon)oﬁ‘ﬁzﬁ%ﬁﬁ‘f@stlmauon) » BSR
' zﬁ%‘f(Dlagnostlc checking) % » _Iﬁibﬁ'ﬁléﬂﬁﬁipﬁﬂifﬁ?ﬁf@(ﬂ\mp} BR) ZWER
EMEARq &M% Z EWE(MA (@) BR) ZHER BBy RE R g E o
p & BIQEHES » R AR(p) I BTFAEz

"W = 151 Wit g2 Wez+ vor +4,Weptae s (5—1)

Ji:f” Wt Ze—p v . :
nRETEETOR 51, 5, 6 B AR KL pABH o {2 ) F— BB (shocks)
HBZEHEE (Whlte nmse) sﬁﬁimﬁﬁ%ﬁ%ﬁ%%i&ﬁﬁﬁ 'Eﬂféﬁ'{ﬁ% 0 ﬁ?ﬁ(Varl—

‘ance) Mgl
AEE—EE
@ (B)_?'l‘—.¢13f¢232—'gﬁaB.s"—_'f.j‘:-—"qu'Bp‘
Hep B S#%EXT (Backshift operator)  BZi = Zi—1 |
. - B2Z: =Zi-z
B (5- 1) RTUMER '
B (B)W. =a, e e (5—2)
=1 | , | o | :
. . Wt: ¢_1(BJat :¢ (B)a‘ti
Hop ¢EB)'=1+?§ ¢ B BB oHE (weights) o
- =1 . el
o BT TG . MR MA (@) B LITRA%KZ ¢
W:-—_-.a't-'—"ﬁ[at.—ql—-ﬂzat 2"—"-' —6 at"“. . I!'o (5— 3)

LR 01, 02,0, . ] GQ%MA(q)ﬁﬁLQIﬁ%ﬁsae A Ao RERE S

%Eﬁ-@%ﬁ
N (B)-l—alB—-UBBZ_'_ — 8B
EU W,—t?(B)a, ‘ Cowee S (5= 4)

PHBIW =a, &, r'_;_r-_(B_)w; =

fali ::(B)—l—-z :r,Bj %ﬁZ%n%E

iﬁ%ﬁ»ﬁ (5-1), (bﬁs)EﬂﬁﬁAﬁﬁﬂﬁﬁ—“%ﬁqﬂ%‘ﬁiﬁ THRECARMA. (p, q) dﬂ?*‘ciz
| ¢1We 1+¢2Wt 2+ -‘- +¢pm-—p+at'—'alat-—.1— . -‘—-Bqat g _
. | o (5—5)
CHRE SBWe=0(BE. . e e (520)

LI S R AR R FURT S M (Stationary). -;ziﬂ;&mo@fﬁgz“%z&%rmaﬂ 731-“%@ imwum: -
- (e PR B ) » LA TN T 8 A B B @&JTEETMMWE@@@@ (Trend) -
-_;omrhM?ﬁ@%zwﬂﬁm@awwﬁhiw% EZNFT@ ﬁ_CNonstat}-qnary)$ﬁ= T

S



% W, =Vez, (#d=0, Wi=2Z—p) _
g #(B)VIZ. =0 (Ba, cee . (5—1)
EM&_HT%ﬁ%ﬁAE@ﬁ~ﬁﬁ~@ﬁ¢ﬂ&ﬁ»ﬁﬁAMMAfpqu@@ho |

ﬁ$wgﬁ¥2@%ﬁ%ﬁ—#ﬁmﬁ2ﬁﬁﬁﬂztdﬁdﬂ}ﬁ&ﬁﬁﬁﬁﬁ&Zﬁﬁﬁﬂ

V=1-B , V?:(l_B)z
—ERH L 0Sp.d. q53 o

5-2  ARUMAWREEUZER
L M0 R R A MRS BEAIR RGBS M A o
2 HIAAS RS IEE MR 2 FM o
A AT BT EHR R 2 B o |
L BHREMBERESRTES? Egﬁ“ﬁﬁﬂﬁrﬁﬁﬁﬁ]ﬁ?ﬁmaé‘?#?ﬁﬂ?ﬁﬂ {Principle
of parsimony) ? _
S EBARESRRAE  ATHE— 5 R AT RN o HEEREATRG 1 MR 2~
t AT EE RS2 EABIL o | ~
R T~ 5 BRI RALRT
Hﬁiﬁ?ﬁﬁgiﬁﬁ (Mentification)
A. JEEHIMMER (Nonseasonal model)
_ %ﬁ%%ﬁ%ﬂ&%fﬁz&ﬁfé&ﬁﬁ Tﬁﬁéﬁiﬁﬂﬂﬂ%fjﬂ]ﬂﬁﬂﬁﬁ@i@zO EA v
LT » E%}%ﬂ%’ E*ﬂ%@ﬁ (Auto—~c0rre!atlon fuuctnon)}&ﬁﬁ*ﬁ@ﬁ@ﬁ :
(Partial Auto— correlation function) Z¥Ft o
HAARFIK % - 7 Bact » ﬁﬁmETlﬂFEﬁ‘k{ﬁ
B(Z— ) (Zen— )]
VE[(Zt ) PIE L (Zew—p2)* ] .
:Et‘f-' P FTEHE kﬁ%ZQHﬁEﬁﬁ%iﬁE(Autocorrelatmn at - Iag k) o
_ R4y 51:%2:& Zt+k?ELk L ﬁfﬁﬁ%ﬁ(f\utocovarlance at Iag k) fﬁﬁdc\rf

(5—8)

8 =CovlZt, Ze I=E ((Ze ~ ) (Zewe—p) ] . +ov (5—09)

a'f.%EEiﬁ;@@.ﬁﬂ: ft+kﬂ§ﬂﬁt%i’gfﬁf§[ vl el=8, '

i T g S -
pp= .g: ~ 1 =1 (5—10)

AL uaj%mzﬁm.rﬁ@ﬁ@amMmmeﬂmﬂe)
PR oo ZBER » TR

2l ,Rk:_%‘— W2 RSACF (Sample autocorrelation function)
- Y N—'k. Co : _ - L
Heh Ci= N -Zl(Zt_.‘Z)(Zt+k_“ZJ e (5—11):
* (4= . 4 . ) ) )
k=0.1,...,k ksX

7 a5 M 2 RE o
N BB ER KA .
K RHIER R -
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B.

| EE@@HZ%%&&?J%Zacfﬁpacf‘I% ﬁﬁz;&ﬁz@[ I B

Bartlett%% 'ﬁ'ﬁ‘ﬁ%MA(q)B# sacfaﬁiﬁi%@ fStandard error)ﬁ

Var(Rk)”—[1+2 Epv] v k>q
8, -E(R )=_\’Var(Rk) - (5-—12) :
ﬁéi‘%ﬁ@ﬁ(Partlal autocorrelatmn functlon) @ﬁﬁpacf .ﬁ:%%

1
O1 1 . ee P2

Pk-l' Br—2"* Px _

b = - - S e  (5—-13)
1y e Pi-1. : '
-i P1 1 By~

(o o e

‘ |pk'-'1‘ pimzees 1 :
pact ZEFHETRIR (5 -13) $LL R £ oy 52 ¢
2 pacfZEZiKﬁ“I'%%mk ) Quenomlie%@é‘iﬂ’?ﬁ‘ﬁ% AR(D)H% s pacf Zﬁﬁ‘f@
HR : '

1

S.Efgkk):‘—m“——- " k=p+1- R (5—14)'

E %ﬁEAT%%ﬁ?J%AR(D)ﬁi&"
(2)75’&? k<q K >acf§E% . k>qﬂ#acf%7r$% ﬂpacf ﬁ%iﬁ@ EUT%% :
_ #ﬂﬁJ%MA(q) B S
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A, REBARZEY (Baysian Maximum likelihood function)
4 S(s0) = t_zn[atiw 8,01 = z Cac| Z ¢ 0)°
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ar =a: + 0( =]
_‘ L t - - N
'E’ n— 0 at—>00

_ [ﬂlﬂ:'ﬂ'ﬁ%{a: VLU B E 2 A o ‘E'iAndersOn 1942&7?3%1‘273?%
() %2V 4 BUFIZ act -

- 69 —



o CufB.) o L L
Ri(a; ) ———— 2 : o . A . _ i
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' 'B,': ﬁ%ﬂﬁﬂﬁmﬂﬁﬂ&ﬁ% 'Bﬁﬁﬁﬁﬁﬁﬁﬁm(l’ortrmanteau lack of fit test)

B ARIMA (5, 4 DB {z }7@:&@% %é .-;a;;%@m {ﬁt}Zal(.:f%
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The Computer Flow Chart for the Generatlon Model of Streamflow
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