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Runoff Generation from Serial Reservoir UH-Based
Model and Their Applications

BEE NS EPEPNE HIFTRHA SR REIEL KR
IRITRR AR B BB 2R TR ARG TR IRIAIER B REEL R
RllE € RlE € RlIE2 ¢S FHR
g + 1=~ J&l & °A # Z 1e F 4o R
Shin-jen Cheng Chien-ming Chou Chun-po Hung Ju-huang Lee
m B

% BB R S B R 2 2k AR RN B o UL > AARIE AR /KT 820 &
% R R eI - BN — SR B — B R TIE - AL EENEER =7
% 571 ER AR K AR UL BB T AR /KR HE 28 & o b LR TR ek
% JE BN B E B - IR K B FR B 2 2 8T R R B o Ak K e

ZHRAEREEN - ERERESEKE N O s & - s WREREEETGER > i
% TRRELI N ARSI oSSR SRR b o [ B R kR AR 2
% A= P&  1966-2002 4F 68 0] H, 2 B — ST E B AR T 2 FetA o K
% H > 54 {IELEGR I FF A A B (R AR 2 B > LRI PR 7 S (A X PR SRR I 15 o L

R ERAE 14 BN — SRS < - FE RS T < CIEP 28R
% SR WS B AR B R B S 0% - HARIEE R R TR S PR AT © AR
% M — R PRI B i KA > TRER 2 SRR R IR A8
% SEIR » TEE I 2 R SE R A PR 2 R SLH o ot » ARFFeI 388 « (DI

Uit PR AR B BT ) RS2 FEIARAI 5 (Q)PRisuim < AR I Bkl LR el
% B 5 QYD i i B [ FE8 i EUE L ZBAGR o ARFE /il REUR AT FE AT IE
% FH 2 7k SO A A SR /K T 2 K SCIG A > LR AT —5 [ F A i b 2 7K
% [T o

FASEEE « AP o WSO E: B - SRR - SRR

ABSTRACT

Taiwan frequently experiences heavy rainfall events during the summer. The
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rainfall-runoff regeneration is an important job in specific areas where excessive rainfall
causes serious flooding. The primary goal of this study is to generate and understand
runoff components of the watershed outlet by using a conceptual model of three linear
cascade reservoirs. The conceptual model is needless to determine direct runoff and
excess rainfall in advance. Every linear cascade reservoir has an independent response
function with an exponential expression. The outflows of the linear reservoirs represent
streamflow components of a watershed outlet during rainfall-runoff processes, in which
surface runoff is considered as quick runoff, whereas subsurface and groundwater runoffs
are slow runoffs. In the simulation process, mean rainfall as model inputs were estimated
using the block Kriging method. Available recordings of 68 rainfall-runoff events during
1966-2002 were used as the study sample. Fifty-four events were calibrated to determine
the best hydrograph parameters and were used to compare simulation precision resulting
from the model with those based on the Nash with NLP. The efficacy of the proposed
model was verified using the remaining 14 observed rainfall-runoff data from an actual
basin. The seven averaged parameters, which were applied for verification, show that the
IUH shape of quick flow is more sharp-pointed with the peak shifted forward than that of
slow flow. In rainfall-runoff processes, peak discharge of quick runoff is far larger than
that of slow runoff, the time it takes for the peak discharge for a quick flow is earlier than
that for a slow runoff, and the base time of a slow flow is longer than that of a quick flow.
Furthermore, this study also found: (1) the base time of a slow runoff hydrograph is the
same as that of a total runoff hydrograph; (2) the base time of a quick runoff hydrograph
is contrariwise to the value of the soil antecedent moisture; (3) an amount of quick runoff
is directly proportional to that of total runoff. These analytical results reveal that the
model used in this study is suitable to evaluate hydrological conditions in this and other

watersheds and can be further applied to watershed management in Taiwan.

Keywords: Climatological mean semivariogram, Block Kriging, Unit hydrograph, Linear

cascade reservoir, Runoff component.
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(Quick response flow)# 1 iy % /5 ik 1 16 B 7%
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Chen et al., 2003) °
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flow) » m = 3 EEAE S EHIR R A IR Z
SRR - R R 2 AR e FRELTAE I - AN
LU SRS T 1755 [ o TR R JRRAR. o
AR FE T P o2 A X S s A 7K T R
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7 R B A X AR 2 T B o LA PR A (B —
BOFIRATREEE) o = FPHll T /K e B s s
B A 1 SRR A AR B AT R E K
i ST REBITRT E F AR K % B 2 AT R R R
B DS POEE R B &R & -

T - SHUERRFHE

5.1 EFEEH

SR TR » L/ARCE — R -
i% E AR B LA/ A A e B 0 ] 2
7 o AFFERA TR (Ford et al., 1980)f%
S EE BFKE

Fy= {%Z[Qmm -0, 0] -W(t)}z +0, .. (19)

ot Foy 55 EAREEUE « T RSB AER -
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Oon(OFHERIBERIFA] ¢ Z B+ Qu(FHE
TRERRRISIE A ¢ 2 R - WK 4] ¢ 2 A E
E > HATFE&R

— ans (t) + Qobs
W@-—ia;—- .................................. (20)

Kt > 0, REWMER L FHE - AO, EFM
T :

Ql} Al - Q@A‘
A _ s 2 — s Qest,p < Qobs,p
0,= p* C Tew o Eeme L 1)

0> Qes/,p 2 obs,p

A2 Qesip 8L Qopsp 73 IR R AR S B R
MR E - D BRI - 7R (19)%F
BB R YT o B I B R
BT B L AR

5.2 FMEESE

AbH etk H = AR e TR A T 52 58 K 1 e N
— 2 E AN o AT B R RE
(coefficient of efficiency, CE) (Nash and Sutcliffe
1970) ~ #E1gER 72 (error of peak discharge, EQ,) il
YLl R 287 (error of the time for peak to
arrive, ET,,) o SUZR{REL H R F R &K SO
RS (Nayak et al., 2005) » HELER MR 347 2 FH
FACREL ()RR - — IS - BEEREUEE/ MR
THEACRELE - SLAHBRACREUERL 2 T » R IRE
& X W) & & B 3% ¥ #8 (Legates and McCabe,
1999) o

VAL i 7 R B AR I ) R A1 R R B 2 K
JRERRARFIE o DRI - B R SR B AR SRR A ] o L e
AR 7 Bt e S IS AR 22 TR B AR 9 2 2 K B
B Rz — o VIR B I BRI (] )T T FH
PRS2 f B (Chen et al., 2003; Moramarco et
al., 2005) o =FEFHGEEEE P ARUATT
(1) AR CE> EHEMT

MN[0, (-0, OT
CE=1-+¢

3[0,.0-0,T

t=1

~

K 0, (1) BEEEERAIEL 2R 0,0
BB ¢ 2% 0, (REBEIR
B o ¥ CE [ERAVESER 1 I > Forhiifs
R ARG - WA -

QUL RS - EQ, (%) » E#S
O = O,y
obs,p
K Qo REEBFTULEEA R © Qs BB

JERL I R o
G)UtIEE R A% - FTEFRS

ET,=T,, T,

est,p - obs,p

EQ (%)= X 100% ovvveee. (23)

o Ty, FRTRBERRRR UL BRI + oy, PR
PR UL IE B2 R ] -

7\~ REKE

6.1 HhIB4FE
BRI BRI () 2) QROKI A
BRI FEEM ) 2 — » H3FER AR
B > PRSIy 8] ~ BEFET - v ki o Bl
MABITHEEE A GG - B~ AL
il > il bk ~ JERema > (R BRERT i B
AKIMREN > R 86 A WIRAIAER 501
TR BREIMIEEEA 2 —  EHIRRK
LT A > RIS WA AR o A E e
R DA R 2 AT 1] o R R AT A B
BRI - AR RS RIEEEE - Rk
FRELT - Fin HEHEN » 2270 ERE
TRENTIRE AT o FRE A BRI b LSRR &z st
ZJE 2 B ANEL PR » REF
Y LA A B i s 0 % AR »
BHEEHMMEZE R 2R PEERN =5 2,865
mm > RS 2,177 mm > PEEER IR
#0.76 o
TIESEKIEAL AT 2 b EIE(E 2 46)
B2 K B AT FeRET PR Y — S i s = 7 i
— i B o AR KIE K LR RE
LK TR N oy 2 BRI REAN
KIS o 7R BTG 2 R 2GR - B SR
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e Raingauge

% 0 4 8 12 16 20 Kilometers

B2 3KURSERE CBEXKEUIES

I % 1o LI U RE 2 5 K ML © FLbE b ISR K I
REHIRS 204 km' » HAREIEERERY R BLER IR
73 A% 2,865 mm B 2,177 mm o HAAEE K K
NI 28 - S ST LR - BRI LI
B ZE PRI R IR 20 3 o AR st i o
IR TR AR SR » ST A — R

6.2 KXEH

TLE Ef KA = (R G (B 77 ~ TU8%
Bk fre k) Bl —(E R G - EOKIEE 68
s S 1966 -8 2002 [ Z R SR A E TE
H - Horfr 54 B5E31(1966-1996) 3 2 B2 H »
HER 14 552K(1997-2002) ] Dlgaeta i 2 802 i
FATE o ARRFZEIMRRAS ORI USZ 14 6
B (EREER YT ~ T SRRt S ) 7 e
ML 2 2R (R RE) - BT 2 &
R > FEF R - RS RH
77~ AUREELKEERESE 3 (ERN RIS 7 DULE -

T - 1EREEETEH

BT B R R S R AR 2 PRI
T NER > BB GR o —fif - — RN —EREF
ZI NG B A R R ~ R TR
BLith T AGEIR » i T AT A R TR
HhZe TR EAR IS MR TG - MRS IR AN TR
FOEIR » T B T GRS R 185808

207 ® @ O Experimental variogram
1.8
B Power model
1.6 7]
1.4 7]
1.2

1.0 7
0.8 7]
0.6 7]
0.4
0.2 7]
0.0

Y (hpa) = @h® = 0.137h*%, * = 0.834

Scaled climatological mean semivariogram (mm?)

0 10000 20000 30000 40000 50000 60000 70000
Distance (m)

B3 IESXKEBREREVIFERE

N 10 SRRt a ==t R e A o
IRFA AT ZERTERET o IRIBRITAE A - IR 1
AP B AR B SR T I P > e K U LB
LBH

71 BETIHE
F P R SR ¢ 2 A I
TR - FEF kT 14 (R
Itk 68 B2 RIE RS PaRE
BRI (B AT -

Va(hya)=oh' =0.1371", R* =0.834 ......(25)

Kt > e B3 RUSESRR AP 12 28 J ] 2 RS 2 8
(mm’) o FE—FA] ¢ 28 EY s (1) 7T HLBIFFRER
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&1 =FIHRMEKESIRTVAELIFR MR BIENE A Nash RIVARTEFGR

ZFF R KR AR X,

I &b H B @ 3 L Nash £ X,

FHEMEEM) CE EQ, (%) ET, (hrs) CE EQ, (%) ET, (hrs)
Z1x (1966-09-06) 0.97 -1.60 2 0.99 -0.94 0
LA®E (1966-09-13) 0.67 -6.24 3 0.97 -12.35 1
+iE (1967-11-16) 0.87 -6.95 2 0.98 -4.92 0
Ak (1968-09-29) 0.91 0.99 3 0.96 -1.80 -1
@ (1969-09-09) 0.94 -12.52 1 0.96 -20.59 3
LAE (1969-09-26) 0.95 432 1 0.87 -7.73 -1
%4 (1970-09-05) 0.91 -9.37 -4 0.92 -27.85 0
4R % (1971-09-18) 0.96 -1.57 -4 0.99 -4.76 0
A% (1971-09-22) 0.99 3.72 0 0.97 -2.44 0
A% (1972-08-16) 0.98 -5.91 -1 0.95 -20.34 1
@ (1973-09-20) 0.83 1.94 1 0.99 1.95 1
A% (1974-10-11) 0.87 12.36 -4 0.98 -1.99 -1
@ (1974-10-19) 0.69 -7.26 2 0.95 -6.50 0
@ (1974-10-28) 0.89 -1.92 -1 0.91 -12.79 0
W (1975-08-03) 0.88 3.57 0 0.85 -8.27 1
@ (1975-08-04) 0.78 -14.27 2 0.97 -11.65 1
@ (1976-07-03) 0.94 12.32 0 0.87 -16.49 1
@ (1976-09-16) 0.77 -23.42 3 0.78 -16.29 1
i (1977-07-31) 0.99 -0.73 0.98 -3.30 1
& (1977-09-20) 0.68 1.89 0.96 -7.97 0
@ (1977-11-15) 0.98 -2.79 -1 0.97 -1.69 0
#74 (1978-10-12) 0.97 -5.15 2 0.99 -0.53 0
B gk (1979-08-14) 0.91 -3.62 -1 0.92 -24.86 2
@ (1980-11-19) 0.95 -1.08 2 0.95 -9.18 0
S (1982-07-29) 0.96 -0.63 -1 0.95 -8.84 0
4L (1982-08-09) 0.81 -7.11 2 0.99 -0.94 1
@ (1983-10-14) 0.95 2331 2 0.96 -9.00 3
X 3i% (1984-08-06) 0.69 -18.16 3 0.93 -20.16
@ (1984-08-14) 0.72 -20.02 3 0.67 -39.72
£@ (1984-11-18) 0.95 -0.65 -1 0.96 -1.24 -1
@ (1985-02-08) 0.94 1.77 3 0.87 -4.81 -1
R H AR (1985-08-22) 0.95 -7.84 2 0.86 -18.39 -1
& % (1985-10-03) 0.96 -12.05 2 0.77 -8.78 0
# 8. (1986-08-22) 0.92 -8.15 0 0.99 -5.18 2
LA+ (1987-07-27) 0.92 -7.12 0.97 -8.42 0
B (1987-10-23) 0.80 -11.69 3 0.95 -12.88 1
@ (1988-09-16) 0.74 -3.27 2 0.95 -12.78 1
@ (1988-09-24) 0.66 -17.64 -4 0.90 -8.27 1
@ (1988-09-29) 0.95 -4.24 2 0.78 -28.88 1
42 (1989-09-10) 0.70 -16.69 -1 0.95 -10.19 2
BL3EF (1990-06-22) 0.85 -11.63 -4 0.99 -2.79
A (1990-08-19) 0.97 -6.07 0 0.99 -4.73
48 (1990-08-30) 0.92 -8.47 2 0.75 14.76 -1
@ (1990-09-02) 0.90 -6.91 0 0.93 952 2
A4 (1991-09-29) 0.84 -10.73 2 0.97 -4.95 1
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*1

=FRIIRMK ERRARTVRLIFRIE R B E A\ Nash RIVZRERBR(B)

2 (T ) ZF KR B AR X I &b H B @ 3 L Nash £ X,
CE EQ, (%) ET, (hrs) CE EQ, (%) ET, (hrs)
£ (1992-08-29) 0.71 -12.99 -3 0.98 2.96 1
£ (1993-06-05) 0.81 -11.75 0 0.96 -6.86 0
£ (1994-06-18) 0.77 20.92 2 0.97 -12.87 0
A (1994-08-07) 0.81 9.25 2 0.96 -6.10 0
b EH (1994-08-20) 0.97 -1.50 0 0.96 5.82 1
B34 (1994-09-01) 091 -14.38 2 0.97 0.79 2
R (1994-10-09) 091 9.83 0 0.96 2.55 2
8 (1996-07-31) 0.97 -8.56 2 0.95 -7.69 2
7 B (1996-09-27) 0.96 -5.53 0 0.95 -5.80 2
ERvyn 0.87 627 -1.39 0.93 -8.68 0.20

BMER TSI © DL » i 5 ] ] T
(DEAQ@S)EEEHFS -

15 HE A S (6) &1 5 3 IV R 2 32 1hl N &
AT > HEASTERIS(FLE E ISR K L) R YIRS M
MR o AEASIREUIEIAL 2665 x 1-km® #4i%
R o AHTIEHE R Tk LSRRI P 2 = {8
I HE(G IS A 45T B DL P B — s i =
ZIBETAE -

7.2 SBUETE

— MRS R AR AL TR » o] S EH R R BR
M2 BF > DI B RERT € — B L
(objective function) » T [7] EEEE HI PR FTEEE
Z BRI SRR B AR I 2 & 28
RN A G T 1S 2 2R & EUR
B + (HR R AR T 2 R M 2 AN
Pt Sz E I B ANE A RE R ik bl A% 32 {iE (local
optimum) i/ HE A (£(Fi(global optimum) » AHH5E
FE 2 B R e (AL 77 2 Ve T vk
(Shuffled Complex Evolution algorithm, SCE) (Duan
et al. 1993) LUK BUE AR E(LAE o FASUEREE
5 B DI A PR W] ot 73 32 B = 22 i) (2 3R
K TTEZ R AT A Rt S e AR T Z AUE A
SR ~ AT RS A AT R I A T
5~ AT 2 R T 0] b BRI E DU
i N ik S {8 M B e o B AR A (A
JRMESFRAE - NI R =R G2 B B R -

Ve 1 F R iR (2 UE 2 B
R2 o BLE Ve RO 5 B 3 5 4 06 5 125 (Com-
petitive Complex Evolution algorithm, CCE)% —
#it3 - SCE S2EEE L BA T 1 IU{EEIRS - #Hot
BAEMERGREREMEZRES : (1) SCE 28
EEEAS SRR AR B AR 2 o o BRAS ]
FEHR IR E R 2 - e 2RI A Rt
FIF S AR 112 VS LA 36 #2577 ¢ (2) SCE £
MEE LT AR R - (NILREER T
AAREZ B HEE T Q)P EEERE T &
{87 RES 2 el 771 b ECR AT - RS
& NEISEE(E ¢ (4) SCE SBUEEE R AEE
B HorT DR E A R -

i =AMk EPY ERER B - s
W B E SR Z B F EAVE R L TERL o B Al
BUTTR S TS 2 SRR R & - S8 B
BHEEHE R o fARERT SRR |
B2 X 2B & 7% — Ve
ERE L - i 2B EEREZ [ — &R
BRI 2 SRR TE © 3% 1 BRI H] = (7 (G e
(CE ~ EQ, ¥ ET,)[> 15 e R BB R o HEi
i SR [ 4 ZE[H] 8 FEFER — SR 2T R R -

RIBEARE 2 CE #5538 > 31 e B &
2 0.9 11 IGZEHIfL 0.9 B 0.8 ZfH » 7 HZEH
it 0.8 B 0.7 2] » HEk S KR 0.7GE 1) -
B EQ, ZREREH 12 T 3 BhaE/ SR
W Tk 20%9% » FE 2 B/ INES 20% - FE
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850 calibration
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=
2. 600
s
‘?:D 550
_§‘ 500
2 450
o 400
S
£ 350
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50 |7
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Time (hrs)

8 DBERSHIERERIRE

W — &S 2 A ET, {6 » FrE B
RECEERS 3 /NRE - (8 5 BRI 4 /N - =
{HFEIEYE CE » EQ, 81 ET, Z7FEIESHIF
0.87 ~ -6.27%H1-1.39 /NI o [h—HE gt 5
TR S R RN — i R AR 2 2 i A R v
ARG o R =LA R U2 e e R
B2 B e il SR T FH IR PR A 2 SR K IR B R
— & R # A Ry 2R RE B AF -

7.3 ZFBIUFRIEKEEIRTVEE Nash R TVEBHGRZ
LEER

Nash BA7 R (2 B EGL R 73
& o —HF 2 EEER R A E B S
HRAE AL (HE AR - DU - HARERIR
7% o 9 EL A ] > e 77 225 (5 A1 -index) 1 3 5
B o AR E L B A R AT
BT JRRAN  Nash #8200 AN FI 2 PR B8 AT 1 Bk
T HAE R - =TSRRI K AR 2 AR
R NHEEIR - R E BT R A R

EESEIRZHEAG o A8 Ef MK E 37T
SrE B ABRARIE I USRI K T & o JRRAR
3 PRE TS YA 1[0 5 3 A i e B e B A 3] ) T3
GrE o = AR K R AR R T AR A B R
TEFEAR(L—ZB (IR A]) -

ANBHREHEB—IEMMETR  HE3F%
JiEwl & LUER - 40 Horton 752 2 (Horton,
1940) ~ Philip 28 3 (Philip, 1957) ~ Green-Ampt
R (Green and Ampt, 1911) 8 H {th 77 % (Pou-
lovassilis et al., 1989; Parhi et al., 2007; Venkata et
al., 2008) o {H g L7715 B T RN — SRR =
HAE RN R o ot B EE RN
B RTAT > R A T B (40 Philip A2
RO MRS T LIRERE  AWSE » ABHE(L %
G =Ryl R A B E Rk
FAARTETEECRS b K B 2 G 1 A BEPREZ IR
AT EERABIGR » (KR =3l AE Lk
R R A 2

BT R BRI R 2 v S
1B » Abfgetig = Fe oIk i BB iR B DR
3% # S (Non-linear programming, NLP)E [N &
iifi A, Nash f6z{(Nash model with NLP)Z f&ifst
#% B (Mays and Taur, 1982; Cheng and Wang,
2002) o il F FERR PR B HE AL 2 FERT PR 2 R
AR PR BRI 2 R S04 o %3 B {E#R A Nash
R EHUE AR A E RS K5 Nash
RAZ i R EEESR - HREEEAFRR =7
IR 7K TR AR A 2oz i HE — 3] o B
SR R (POEE R BS 3R - AR T I
i W X Pl H S R 2 R 22 5 o ARRRSE TS B
B U2 FRABERG L » 7% 1 BUR Nash fR{E =
Fr 91 K e e B A SRR RS TR 2 — T A A
#E(CE ~ EQ,H1 ET)) °

Hi8 CE FMEIEHE » = ol /K i SR
AR RAB P EEE D Nash R0 23R
54 Gy 18 85 0 WS 72 {H 2T Nash 5 2
TREER FA 15 B5(FE CE 72V 0.05) < HRAR
EQ, #MEHEHE » 54 SR 23 =R
7K JE R RS RS SR AR B SE 7S Nash 88K
A 13 BHBEEGEETOS Nash F&A(FE EQ,
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R2 CEIISIMKSEERELIHRICSBETEA Noh BRR S SEEAREN 2 2 ERES
CE #4128 EQ, #F 442 2(%) ET, 3% f54% 4 (hrs)
B M The model Nash B M The model Nash B M The model Nash
>0.9 31 44 <*10 37 36 0 12 21
0.8-0.9 11 5 +10-20 11 +1 11 23
0.7-0.8 7 4 +20-30 6 +2 18
0.6-0.7 5 1 +30-40 1 +3 8
<0.6 0 0 > 40 0 +4 5
£33 =FIRENERRINCRREICR
F 45 A (B B CE EQ, (%) ET, (hrs)
23 (1997-08-29) 0.87 -8.37 0.00
& (1998-10-04) 0.67 4.16 -3.00
& (1998-11-27) 0.63 -18.39 4.00
& (1999-12-13) 0.85 -29.59 4.00
#& 7 (2000-02-27) 0.69 2.73 2.00
#& 7 (2000-06-12) 0.88 -17.24 -3.00
#& 7 (2000-06-17) 0.76 -35.09 -2.00
7% 4% (2000-07-08) 0.70 -43.36 -1.00
©ér (2000-08-28) 0.69 -4.60 -5.00
& (2000-10-17) 0.83 -18.91 -1.00
#& 7 (2000-11-04) 0.71 -10.60 -5.00
& (2000-11-16) 0.84 -23.63 0.00
#A%] (2001-09-16) 0.96 -4.12 6.00
#5331 (2002-07-08) 0.84 -4.23 0.00

/NS 5%) o ZIFFIRRIEK E R A2 ET, {d
BB S Nash 6 0H 22 55500 - A —E L
oA T Nash BERRERS RO =551
AR K B R A o (HE = R A e HEC
AN BFEEIT U Nash 165 » CE FF{GIEHEH
1555 » EQ, #MbIEHEH 13 1) » = 78RRk
B 0 IR BB SR AN 22 - 7 > =7 3IRRIE
Pk e AR 2 WU E SR R B Nash R R348
R o 55 M ECE AT R A 2 = (EAT (R e
A SR I 7 1% B ot T 71 7 o {1 i ] o2 280 B
HA2 2 o 3 2 Bi/R Nash 830> CE B ET,, fiaF
(AR e 2 AR BT SRS = PP B M /K R BRI
R MHS EQ, AT HENE » = FPail 7k e ERHgh iR
A B Nash X o 55 ([ LB B = 5|
AR B AR R — AT AR (EQ,) >
Nash f3  HEPR = [PV RR MK BB B E B A
DEESS o JEAE - =P HIRR I K R ER R U B

Nash #8302 BEBRERS REURRRIE A2 BRI A AT
W2 i

74 BESBEE

HER 14 B3R 1997 2 2002 4.2 HFH
LIGHIGA Bt gt 8 2 Bz 5@ A © FHIR M - [
B R8RSR 33 5 T o B ol
S BEHANEE o RBRatdfE T - AT T LR
B 54 GEHZESH > T (RS ES. -
ay ~ az ~ by Bl by) .2 Bl 53 A B
113.38 mm ~ 0.2519 ~ 0.0313 ~ 0.0074 ~ 0.0042 ~
0.0232 B2 0.0020 - ;& L2 B 73 HIl A FRAF7Eib %
o~ ABHEEBRZFHE - rERE S R
7 1 PR o AEC A R Y PR K B T+ IR o
SRR 2 AR R AR - AT TR IR
e o IS A IR E DL I SGa L - IR
RT3~ [ 9 BifE 10

dg > ap >
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SRR ] E A it e A O A 0 - M — 2D E A
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7.5 IRIREARENSIRE A < IR ETLE

AHFFEEH PR 2 7 (628 Wi 2
MR E e 14 SN — BB - WEZig
R B 38 s SR = P B M K e R R AR =
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B 10 REBH(1999-12-13) 2 ERERIRE

IR EAG A 11 ffis o o
[ 11 S - (1) BN A2 PudGE iR

e B A 14.5326 m'/s » HUEE SR
TEL(0.3110 m'/s) 5 ()18 8K AR L 5 96
/KR > HGE R AP IR AR (66 /NEE)
GYPEE UL IR ERF AN (1 /NRF) TR A2 85K
TR 4 (20 /NRE) o PRdE it iy B A7 )RR
FRELEE Pk Nash UL HIRFER .2
Hoe P IR o 1T A R AR ] P9 3 BITBE o 18530 o2 28
FE IR LS 26 AR K B Rl Nash #825X - 2Rl
AR LA RIFEEZ 1% o PRS2 Wi BT
AR AR B8 U B A % HLRG TS o

7.6 AERFR —ERBHERDIE

I AR B L B ) K - 7
RS BT A RES T B B ELERAC - 7>
AMRERHIZGER ~ HiF NG TGSz =
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