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The Application of Deterministic Daily
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ABSTRACT

Conventional approaches for watershed daily flow were usually by conceptual model
or statistical analysis methods. In establishing the simulation model, lots of model
parameters need to be calibrated. It is therefore inapplicable to watershed with limited
hydrologic records. In this study, the framework of TOPMODEL (Beven and Kirkby,
1979) is referred. The model can well represent the characteristics of watershed




geomorphology and the hydrologic behavior. The geomorphic parameters of the model
can be determined by using a digital elevation model. The model structures of the
TOPMODEL and the parametric daily runoff model (Lee et al., 2000) are detail compared.
It is found that the physical characteristics of the model parameters in the TOPMODEL

are clearer than those in the parametric daily runoff model, and only two parameters in the

TOPMODEL need to be calibrated.

for models application.

model especially in the low-flow periods.

The Heng-Chi watershed, which is located in the Tan-Shui River Basin, is adopted
Daily rainfall and temperature records in the Ta-Bao station and
discharge record in the Heng-Chi station were collected for model verification. The
results show that TOPMODEL has better simulations than the parametric daily runoff
The geomorphically-based models established
in this study can be applied for planning and design in water resource engineering.

Keywords: Aquatic ecosystem model, Reservoir water quality simulation, Sensitivity

analysis, Eutrophication, Risk assessment, Dynamic modeling.
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FkEBERNERBG BROZEKRZH
itk B K SR AT £ 42 o K SO S RE AT
% R K B SR - R &Y BRI
BEEEAER  AIEAEEREEEEKERNEE
BB o AU B2 B b (R AR 1 B
R & RE AR Rt E— B RMEE R
RESHFER AR BARBEA SRR ER
FEHEEHFARRIBE IR 5 DUKER
A EABRREENETRERESD - KD
B=%E - BB & B (black-box model) ~ ¥ A
1 X (physically-based model) B2 2% 27 B & =X
(parametric model) - BERNREEURHSE
TGS - TFRBEXARTTRREER » K&
SR A (B RY) 28R GBI < YRR (7 s Y B B AR
REUBREN KB FRERE LT —FERK
X ; 2B ASEAXR AR EZH > L
B (L K SRR R R 2 (R e S - S AR -
FEEMBERNKXZE - DURHI &R BRIk
N o BRIAFET BB TR ORI 5
EH FRBNEARAN—E; IR E IR
3 8 #(probability theory) s JF 28 (stochastic)z Ff
MENEHT HFABEERERAPTNTHEEER

% » B |yt PLE 25 (deterministic) ELEE 7347 [ T E
T FE] R SR B (R A9 05 8 - T A R A ) BB Y 7k 3T
i o

A DU SCR AR BIFE RIG R E45 » KX
BEETRSBH - AREZREERESEE
(continuous simulation)8d 4388 8 /N 2 B HAFEE
41 15545 (event simulation); B F b/ FE kK SCFETR
B ARRIP AR » B3 AR R £ T A
SRR o § Sherman (1932)F% ti B 7 R % 2 5
% B - E RS S B AR
B> HOhEE LR AN Clark (1945)84 s R - 18 5 #
{6 % (time-area curve method) » Nash (195755 M
7k [ ¥ (linear reservoir method) » Chow and
Kulandaiswamy (197 1)$2 /898 AKX R HER
(general hydrologic system model) & JF 1TE B (1985)
B (B 35 i 7k B R (tank model) P 2 Rodriguez-
Tturbe and Valdes (1979)82 Gupta et al. (1980)F7 HE
) Hh 5 B R B PR AR P2 5w (geomorphologic
instantaneous unit hydrograph theory)& o

R EEE K CEBEREA CHERNH
Linsley > 1960 X% RRHY o 10 H ok R
(Stanford Watershed Model s f& 8 SWM ; Crawford
and Linsley, 1966) ; Fiering and Jackson (1971)1
E ] #4848 X, (Markov chain model)F7 #ETHI K
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15 o Beven and Kirkby (1979) L4 £ 7k & #1245
HRER HETEHRET IR TERER -
82 5 8 BiE R (Topographic index model,
TOPMODEL) ; Salas et al. (1980)H£ 4 & [l 8-
B4 - B 7 15 8 3 (autoregressive-integrated-
moving average model)y 177K & Kz FefH ¥ 51
S AF o T B IE B(1985)/ K i R 5 Kadoya
and Tanakamaru (1988)FFIE HAYE ~ G HAE AR
i (long and short terms runoff model)7R 0] 3&
R R IEA SRS - 2% (2000)G F| A HE S
2 (digital elevation model, DEM)EH & HI B2 &
43 #i(remote sensing analysis) » # 5K 8 7k [ 32 A
THMRBERL  Bu28E HREHE{DE
BRIAEER » WA SR AR E KR AT
TCERE R MBS T - 32 B H 5 81 B T
U EKEHRE - AMFER S B
TR HEKRESCFERTRE

AHRSE M IEBIR SRS F At RE
BRI S K BRI S DABE e iR ok
EKE P& ALE B T IB BRI TR B U K B
(Quinn et. al., 1991) » %37 7 3 U) 7 ff M AT gk 30 [
BERNERBERCHRERS - HEPLEFE
(2000) TR AV 2 B H R ERAET2TT
B DA T RS R SRR -

= R RAR R

(—) BAEHE

EZENREAABERER  HREMNSK
@2 AKLEE T BRAMEEER > XL
RN BRI » (R E 7 B IR A i e 3R
;& ¥ o Beven and Kirkby (1979)$& H Ay #2358 it
F (topographic index model) 2 F& Ay £ 7k [& il 2 B
TIEERFERIRALR - R REEAIEKE 2R
FERE o R R M R BB & K D 2 B
BER ZNERMTER QR -E 1 /AR -
HREREECNEESMBEFINIBEZ B
0 B AT 55, » 77 R BT [ 5 B e vt 3R S I8 Y
B o ME 2 frm - M e BE B 8 RITE
BEHI F AR % /& (root zone) ~ KBTI E 7K /& (un-
saturated zone)E 8 F1 5 7k & (saturated zone) o $&

Gsurface
e 31
T RA
1 HEEHENTEE
wHEP
SR
KENEET ‘ ' ‘
\ R R
: (surface runoff)
: SRZmax >
_________ RAR EX4 }\&E
(root zone) 4
l z
EX Rk Y
(unsaturated zone)
Oy
| E———--Y
fofe & KA T KK
(saturated zone) (base flow)

2 MEEERIUE

HEKE 2L KRERE R - B AT #E KRG
K O RRZE R ©

M EBERE S EEARR (DS K
BB NHERAUEMUS EERBE R E
(successive steady state) ; ()8R & A I A S8
ENIUERTESAHIREE tang ; Q)R
T & K g & {8017 B 3 £ 2K (transmissivity) 4 22 [
SRR T KL BR B 2 EIS Bk BUBA (R - BRI LR
n] 2 7~ By (Beven and Kirkby, 1979)

R T, SR HRIE B < - 501 0 3 1R B
[L*T] 5 z BREREIRAH T ARG EREIL] » ZREN
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REMEEEM T RO Z B m SEHL] -
& B QBRI RAREPE—
(I8 j Bt T AR A MAORERE

Zj
q;=T,tan exp(—;) ................................... ()]

A To 8 tan 53 B 7 i B B & ) A58
REEMRIEE - EEOERBEET - EE
S LA KR E RRER - A EM EE
A ¥5E ¥ (homogeneous)i &2 T » B AL E & T i
WIS T EH q TR

KA r B AR TARUEREEERLT] 0 BHAR )
(BB A E M EMEIL] o

EHEQHEG) TH B EH R E
B T RALERE z AHE R R In(a/tan B)
(topographic index; Beven and Kirkby, 1979)81{%
Bom - FLBRBEMEERNRRR

_ ra
z;= mln[T0 an ]j .................................... “)

A LFERERR 4 AT AROREEZFSE
Z AIH@OARMBEFIE

—_l _ ra
Z_Ag{ mln(%tanﬂl} .......................... %)

B %E BB EMIL T (steady state) » HRHE
B r BERIRE m OITR B H B o T T ANM A REERR
r AR FEM - A EEEGEG)A F(Beven,
1986a, b)

- a
z=zj_m[y_ln[Totanﬂl:| ....................... (6)

R In(a/Tytan f) £ - 3R - 0 2 45 B (soil-

topographic index; Beven, 1986a; Quinn and Beven,

1993) ; r BEKIE T IE- MR THE - E

R (O)A T R

AR A BEKERMPERNTEE 55

1 a '
A= y ?ln( B ],- ........................................ )
M 7. B R T HE - E8E5
1
InT, =I§ln(T0 ) s (10)

BEREKBRZHERE T SEH > AHEE)RXT
L5

z; =Z—m{1n[tal‘l’ﬂ l—al .......................... (11)

EAXEPIBEMER RS - FTFI A
EEREAER KR T AMEER
2253 BN AT SKAG © 8 BT I ik A 3 7K 143 3% B
e EXZ AR R A  RAZKBRBES
BT - M8 MK B RE SR B K E O RE AN
B R ERME

WEBPRREITEKGRE Spz > AT DK SCGE

Spr(t+1)=Sgy () + Pt +1)- At — ET(t) - At (12)

KA Srz BIRZEITE KD EL] > ¢ BEER - P
BRENE[L/T]; T ET BAREE[L/T] - ZRE
£ 7] & 7~ £(Quinn and Beven, 1993)

Srz(O)

RZ max
A Skzme: AR RJE 2 XA B FFHTE 7K B (maxi-
mum allowable storage)[L] ; ERZRBITEKIDE
T AR RERABBNBNBL - PETR
ALK B EE[L/T] » v] i  Blaney-Criddle
method (Criddle, 1958 KB{EM B EAEZH
% AABFEREXS

ET(f)=PET(f)-

PET(H) =k -T(t) .Tf)’—0-25.4 .......................... (14)

AW PET 5 1 X BN EHRZFMHFKE B
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(155 mm/day ; TERE - LERBEHE k5
EMRAKGRE > BIFYEEER  p REHTEZ
HREE2E  HEETEE&EEBBRAR ;M
H p ZEARERNKE(Viessman and Lewis,
1995)

ERRAEITEKDEIRARFHFEEKRE
Skzma * % ERHIK B IR R AEF -
RFRBANSKEBEEXKGEEABEHAS
KEH ;s MEALENRENSETEKDE Suiz
AR5

Suz )+ Srz (1) = Shzmax = f;()- At = SR(1) ;
SRz (D)= Skzmax)> 0
Syzi () - £;(0)- At = SR(t);

’(SRZ(t)_SRZmax)S 0

SUZJ- (t+)=

A Suz 55/ (LERNRREITE KRB EL) 15
el - f 5B J LEZEEABEEL/T] ; 7] F A
3% VY 38 & (Dracian flux)3R 7 5 (Beven, 1986a, b)

Zf(’)] ............................. (16)
m

ANF o BF % EEKTHE (effective vertical
hydraullc gradient; @ =1) K, B KRR T IEH
7K 11183 & (saturated conductivity)[L/T] ; i
KT EREES

f,(H=0kKq exp[—

0.(0==3 1,04,
J

A O, B TR MERILT) ¢ RIS

A RENO)RPTZEEASEE fRTEAER -
EAEMBRA - RREMaAERER)I - 1

MESEEHEKE B ORZH T ERE Q, ATRT

0, —_Zlk (Tp tan B), exp(

Af O BT AREFEIL/TI > ¢ BEERH - LB%E
KEANSE kA2 RE - AT F HBOXERE
HE

Qb(t)———Zlkak exp(-y )exp[—ﬁj ......... 19)

e

PRI I 31 T 7K ) O B 6 4R K [ 7 s 3t T K i
WE z 2B TRTRE

0, (1) =0, exp(— Qj ................................. 2n

R Qo B LEFREEIHENH T RERE
TN T ARLEESERENEN » AIRTE
(Beven, 1986a, b)

O = XP(=Y) worrrereerveeevereeseremesermeesssessessssseee (22)

7T BRI & 7 e Bt R Yy B A BVEE KB T
RO 2 T E z AR SCEB AR AR R

2t +1) =2() + 0, () - At = O, (1) Af oo (23)

fra LARE  AEANBERERESLE
FAKEH O BRMFRERE - M EHOER T
S AKER TR E - AEQHAZ BEARFEK
JFE 3 4 B T A 121 0B €% 5 (Beeven et al., 1995)
1 1 L1
03 Qo m
HAAQHA T REBEAPZHRE m > HE
AM—i T IR AR E - B HEDR
R RGH TR EFIE z ZRIATE - B
*%%Eﬁf@ﬁiﬁ%f@?@‘é@fﬂiﬁmmﬁﬁﬁﬂ*
CRARBERARBTHITEKE Sazna * W2
%ﬁﬁﬂm%ﬂﬂ%ﬁﬁiﬁ‘ﬁﬁﬁ&ﬁﬁﬁ °

(D) WRERRUMRTERAHRE

AMAMAMDA MR HEKBEALAE
B LBREANBR - § 2 MNPRERER; £
THIRIT LR 2 HEEAARR - AR/ B AL E S
EEMFEF -/ LB RERETH TR
Ba
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Suz (1) —z;(1)

Sz (1) >z,(8)
SR, ()=

Suz ()< 2;(0)

A SR R BB M FRE TR L] 5 ¢ FRERT o
W FE I B K& OB 5 2 R 8T
TEEHRE - PR EE T 5 5B
SR Y RS IR BT 5 M (BB S R
B L MBEEKEH O ERETRTE
X,
‘= gzzlz
AP n BRE LR x, B g BREMEK
ZRE V, BRERBE g BERBRZ T
B EZEREEHITEL - A LIS T
VoEtHE s EZBRBRRES - RIERTFYH
B VAEZ R AF A BRI EE
K& H B 2 R AE R AT o
HEFREBESEEAETHHRE
8 B EHEKEASNE I REHE ;
FEEMEEEENZERTERT  ETRRE
FEE - Bl HEOR T AR 2 & B W BT E 1B i
btz e BiE A St ERE R FMAT ¢
(HKREEKEHEER - FIARESEZENX
HEKREORZAE ;
Qe E— B T AMEEZFYE 2z - i
BB T ARMUBEE z BERTHADXRE
s
G ARE - REBHERRAEA2)RA - 8
ARRHEMIRRB I E KGR ; EHAT
B ERRREFITEKRE Skzma Bl %
BRAK 13 (Srz - Skzma) ¥ B IMET TR R EFE
KEH
@GHAO)XGFEL /BRGNS KETEE
B KECEBEALR ; MEKETY
ABE QO HANAHERA
) EMLE R ZAKEHFRETE KD EH]
HMABAS)AHERS ;
OFEABCHRERB LB CHRERE - I
SEHRE R ORZ FEERR ;
(MHTAHETE QBILL z RACHRBAHI ;

OVER@)RKIAGEEH AN THE S
T—HZlZ z 5

YK E OB 2 ST B SRR R
TEIERUME 2 RSB B SR A Rt F Ak 5k
B Qo BHl -

= 2HBEARERN

AWEUEFNYNZ2HEAAKEER
BER - EUEATYEBEBETHEZ AR
R2Y - HECBESEEAGEEEHEHK
BMREARMAAM IR T UELEFEYE
ARZSBAHFTEER - BRXPEE=HE
TilrEE—AE K e - 18 0H FEJE 24 T Ak
& UkAEEAFELE ARRERER
FRC~ HHAKE FC- MR ERM LB H
GEO~ ABZ ¥ a B TRKREHEKREE CS
HAHREBAT -

(=) RERFERE

A [ FE & (fast response zone){R¥5 10 & &
B2~ 32 (depression storage) %+ B E
(detention storage) BT E & ; B M7k P (precipita-
tion) B SLERE - KD G ELET - BEAE
K JE/@HFE & FRS (fast response zone storage)
A SCEE S RATRTE

FRS(t) = P(f) + FRS(t = 1) - FET(t —1) -

SR(t-D)~TF(t-1) . (27)

A ¢ LREEHE S FRS(FS ¢ B 7 & TPH R FE J& Ry
EE POB RACENE  EEKENEEME
WE ISR A - AR RRE KE8 WA
HRBTFHYRE ; FET-DE ~1 BRI A
B SRE-1)E -1 BRI HRERRE 5 TF(=1)
BrrlFidz ABE; LlEEYUEEET
X ZERE I 3 From o
HPHmAREREEREARERTAHER
BHEEHE AUBRRAERERL EHE
BERBEKE QA PREKEREE
# & FET(?) (fast response zone evapotranspiration)
B LABRE K B BLE PET (potential evapotranspira-
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LTk 4
P

RERE
ET
\ Y
_ AR R E _
LR R FRS MALABAE
FET SR
AR¥
TF
\

. BRAARKEE .
RAEAR R E SRS R
SET Ql

i

DP
v
WTKBEEE
ows BT AREE
G
REHxE O
DS \

3 ZUBORSKINGEE

tion)Eil A [ HE B B & B FRS(OM & /N & T
iE - IREN
FET(t) = min[PET(£), FRS(£)] .ovvvevereereernnan.. (28)

BONAPZHFERLHE SROZIER
R EBITE B FRSORPAH R FEG S & FRC
(fast response zone capacity)if » FrE 4 2 H 55
FKIEP » B 2 E WK §E T &R B [FRSO)-
FRC] - RSB AA AR ERHRER RS

I
SR(t)= % [FRS(ty- FRC[5 -§7 .......... (29)

[S]

A SROZAREMLBIL/T] ; GEO B R
B S BEKEFHRE  TTHRESRE
AR 5 RF B E PR AT G 2 o & LA
(ratio of forest area) » W] Fy & B ;& MG E K17
HER o R AT ZE 2 FI F /KR 39 3 B B pkith
FriGERE LA - LUK B R R 1 BT R E R 5
2o

(Z) BeERERE
18 3% I JE J& (slow response zone)H & lFE &

FRS

0 50 100
Percentage of area (%)

4 AERRBEABESEHI

SRS (slow response zone storage)3& B > FH X JE
FFEAMABE TF MHRENSRAREH
7R EEH SET (slow response zone evapotranspira-
tion) ~ R QI (interflow)Hd ZR /@B DP (deep
percolation)& ={E&R {7 ; HATE & EE T
e/ (I

SRS(t) =TF(t)+SRS(t—-1)-SET(¢t-1)-

QI(t—1)— DP(t 1) .(30)

AP SRS t BRACZEAERIERBKEEER ;
SET-1)E 1 BRAZBEREFHKEHE ;
Ol -1 Bz PHERERE ; DP-1DE
-l BRIz EEBRE PSR EYUEEE
o

FCRORFEMABE TFONFTEAR - K
WERATHEHBEEAT L ZABEREM LS
MrEe e B LBEBABRE NHEEE ST
FARTERR £7 » H 7A@ 4 FroR o @5 FRS B3
R EIGRTREMIE A B Z KD - f BIEERFERE
FraEZE B2 R ABRE JT » T A o % 2 /K [ T 7R
Btk o BH FRS ITABIERE /22285
19 KR DH R FEIG K73 HEpE T /2 L FE - AT R
BASGLEABRIER  WEABRBEE
& B AEERS [Z2HE5  FrRERA
TEABRNES - HEAEKIERFEEatrE s
KRGBER - FRLAVERABRE DESAEK EfE
FreEBtiE 2 k77 - Rt E e mR N S B E
KEFEABE TF > HFAEAFARROT
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FRS(1)
] -7 |
TRGa [ 2f(t+l)J FRS(r) , f(¢+1)> FRS(1)
1
5f0+0 S+ S FRS(1)
......................................................................... 31

BER LT R R A 2 1 1B B 7 o B0 S +
FABRERER LA G T E0ER M2
B HEBIBAREE—SERER . Tz
EMETRE MG IEREETRIEEE R
#& %€ % (Crawford and Linsley, 1966) o

BODRPZ LIBBABEEN AN TPLE—H
R BHE TR L EIRE L SMR (soil moisture
ratio) %R » HEARAE

a
SMR(t - 1)

AR aBABEE BEAFEZ L SMR(-)

£ -1 BRI IRERE L 5 T ¢ Xl TR
HAIRIRES

f=

SMR(t) = SRS®)
FC
A FC R HME K E(field capacity) - DIEE £
o BHREBERA R LIEREE - BE
COAZABRIAOR/N; Rz - EHIEEELL
B RRTEREE  MABRIAORK

B T KA & B R w2 A Z B (wilting
point) i » K & & 32 | HA BHY % & (Viessman
and Lewis, 1995) o (& It/ 18 5% [X & /& it HE 22 31 2 I
KA E MET (maximum slow response zone
evapotranspiration) 7] DA R R 5

PET(!) ,SMR()21.0

.(34)

MET(f) = {
PET(t)- SMR(f) ,SMR(t)<1.0

BEORPZEREREFABREE SETQ) -
R HEKER R AARHE MET(NEEHE K
FE @ it B (1 FE R B UK 43 SRS(OMR & B /NE T
& IREN

SET(f) = min[MET(£), SRS(®)] ..vvcoeorrvvrerrenecnn (35)

HPAEARUH B EEA - LR
T EHRAKBRERE L TEE - WHEKE

SRS

SRS-FC

0 50 100
Percentage of area (%)

5 BREREERELSRESESR

FERR PR B R T S S T K I 2 R o BB R U
W R H O B AR K R B o R AR R - B AT ZE i AT
S S TR K B R AR BN P S B - FE L HE RS
R FEfE 7 ;B k% B (recession constant) KT Bl F
KB RKRE KGo R HE A (R B KT 51855
KRE/@RTE & SRS()Z RFFEE » # 1 BEZIWEEE R
R IERE KBS KI - SRS » Fr ARSI 5
25

OI(E)=(1—=KI) SRS() wrrrroereerererreoeronn (36)

AR EKER LR E DHERE > MEERE
REFARFZ ARG EE  FHIEI8E K ERRT
EE SRS(OEBHMAKE FC A3 F G EIE
T&kR: MrERD PHESKER  KHES
WP BE K FERE T - R EREZM O £
AN BR B » IR AT R 85 S E g HE SR
ABRZTA  MAFZREFRREZIRHE 7R
Hfra BB IRE N EERE 2 LRI
fRe

q0iE S AR B E R EEIrE BRERA
7K B P 3 B B9 7K {7 (SRS—FC) £ 18 3 [X FE & Fi BE
HtrEB IR KE - SRS RIGH K FEREFTREEEIZ
RABIREES  HHMRRKEERE S - B
EHRRE [ 2 ZB I » RARSRS-FOZ KR
BERETS 0 BLIE - RIMEIBAZ BIRETEAK »
ERREAEL  BhAAETR I2EaHm
RREBAZBIREENER  BRIEEKERR
REHIEZ K ER > IUEERBRENEER
(SRS-FOZ k& ; Rt EH @ mRE R E RS
HEEBERBIRE DP Kt EARTERTM
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"
_ SRS(n)-FC| ~

DP(+1)= [ 2SRS0) } [s&s()- Fc] ,5Rs() > FC

0 ,SRS(t) < FC

............................................................................ 37

HEBREHEABEZHKRTAMAR - B
FEA BB E 7 IR A5 ok 7 18 220
EAMERERIRER - WA IR R T BUEE
B2 &% M (Crawford and Linsley, 1966) o

(2) #HTKE
T 7K /& (groundwater zone) T Z B ¥ &
GWS (groundwater zone storage)Zk B i 183K X FE
BHEESRE DP . LRER S FAR OG
(groundwater flow)8E i ZE H MR BEEELE
DS (deep seepage) ; HiTE @ EEHEATERT
mrE
GWS (1) = DP(t) + GWS (t — 1) - QG (t) — DS (t)

AP GWSOE  BAIZ T KEREE ; OGO
5 AL M T K H R 5 DSOS ¢ B AIHT Ik
BAEEHMRBEZEERAE ; LligEE
BB RRUE 3) ©
R KB 5 B R R 7 2 R R O R
EEM - APHEME iR ET - EHBRPR
KR EERE - LUREHM T AREFERZE
KBE KG- AE KG ENERSH T KEFEER
GWS(OZ RFEAE » 3 ¢ BRI e T KRGz 7k
B KG-GWS » i T/RKEREZBA AT URTE
0G(t) = (1- KG)-GWS (t)

BO/AZH TARERBERE DSOBEK
BEERLE - TURTE
DS(t) = CS - GWS(L) weveerrereeeeeereeerrirrssresernene (40)

A CS R T A G E % (7 Bi(coefficient of
seepage) » BIEAFEZBH - FF5 LllfiE - ¢
Az EKEMERE OT RBBRERETE
(29 )~ i iR 2 (6 )8 Tk i &(G9
R M » AILIRERTR

OT (t) = SR(2) + QI (1) + QG (t) woee..... 1)

HRARAAEFEZBERTHEHZ
B > HULH PRI AAGRESENE G2 HE
BERERZHCHEME AP AEREREE
FRC H#H - 8% - B/g HIERE HMRFEY)
FRE ; HEAKE FCHRE HIBEE  REH
LR R 5 R ZHMt X2 B GEO Btk
RE ~ EAKETHF AR REDMHER; A2
Bla BEERTIRDL - RELBEERREEAR ;
TKBEBE KRB CS g Tk /g TR e
HTAKEEEEM -

M- R L&

WRFFA IR EEREEAERE=
B FATE A - R EBHESD  BREL
TP IR A HIR R ERERDHAF
k& QI LERIYK I FE R RS K E
H; W REAB BN E KE B
M KA B o B T AL T R - B
FTLEEDEA - MR EEROERLH
£ 5 BT KEHER AN S KB g - BER
AT EREI AT R H EEETEER - ET
[EHTEE A - QIR B T @B SIE -
BHiEME - AREBEKE A ERZ 2H
53l - BT R E R B EHiiE It - K
FIREREZSBIERNEEE K KRBT
FEKE Srzne WiE > EAMEHED ©

MAESHHHRERXAH - BRELES
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