e

FERRBAL R EMGLAL - E XS B
sz h® @
# %

B R0 [0~ AL T IR A
U2 IR - 15 B D DI (5 PR i 1 ot b
%%@Wﬁgyo¢m%;va@ B S50 R FAAE I (RGP > $R0 | b
IS RS BT FO R REGERY H [ SR SR - T SR
R 5 BT B ﬁﬁvwwﬁtwg’pp¢mﬁiww##@&% B R R

=" IRy ED -~ PRE EIIEIEFJ“%’ = (gl FEJEJ%%I’ o AZF AR 1R V p-valueffi L > K
ng 1= [E*;?%JHH ﬂ; & i@&%ﬂzjﬁi} EIE TJ [ Eﬁ[#* FEREI | T IS IR E
TR IR E JFTJ
[RGB S RN R L [/FE In » P R BRI S ‘/”&E’\lf&ié‘-ﬁ’rﬁ
A R R ’EJ’?* Jfifi r'f'/\ VAR *qhﬁ NiESELR ’!‘f‘[?:ﬁ SR S
AU T F PR RY mﬁh%%[fl T&T‘ﬁh B TR - AN ﬁgiﬂﬁ"j 5 B 30F 1] E'Uiﬁ'“
/i

fnﬁf%?ﬁ J/ﬁ“il?%f‘rg grﬁgﬁﬁfﬁ“‘ﬁ T 4’5} F%ﬁfﬁi'&i E PR ’g s v #d;; VR RIS
,%drﬁhzlﬁﬁ %ﬂzllﬁ%ﬁdﬁxﬂwﬁ;li"“ 295 S e VT SR ] Vsl

T

(B39 @ S i ~ S RS 3k~ E RV

Study on relationship between Climate Change and Designing Flood
- A Case in Wu River
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ABSTRACT

With climate changes ,discharge of the rivers and watershed sediment increase , it is necessary
imperative to readjust the flow design of embankment and check dam. Therefore, this article attempts
to balance the economy and the safety on the flow design. The research site of the Wu River is
located in the Wu River basin between Taichung County and Changhua County. The whole research

RECEEE RS SIEN -1 P E
@ Rz B ER Y RS KRG lr—’ﬁ e-mail : pchsieh@dragon.nchu.edu.tw)

451



oot PGS 42(4) : 451-464(2010)

Journal of Soil and Water Conservation , 42 (4) : 451-464 (2010)

work includes the Principle analysis to find out appropriate factors about temperature and atmosphere
by choosing minimum, maximum or average value. This article investigates the correlation of relative
humidity, temperature and atmosphere by regressing with discharge, rainfall and discharge return
period. The regression objects include month data and year data. However, temperature and humidity
are no relationship with one day maximum rainfalls, by regression p-value examine. Therefore,
summer average temperature and one day maximum rainfall are regressed with discharge. In
theoretical perspective, linear regression method is designed to figure out the relationship between
rainfall and atmosphere by using yearly data. The rainfall of one hundred-year return period is added
to the above value that predicts how the atmosphere affects the discharge return period. The result
shows that in order to prevent the flood if atmosphere increases thirty hectopascal , the flood return
period would at least increase five year. So the designer should predict future yearly average
atmosphere trend and consider the design structure’s durable years, and then design the flood return

period.

(Keyword: climate change, atmosphere, non-linear regression, returns period)
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Figure 1. The diagram in Wu River basin

BE A%

456

1.%:4[1 [ 55 A

iR Fﬁﬁéﬂuﬁf% “ETY
ERE FARA S R F AR = TR AP e s PR N
ErRAR = T Elﬁflfzjj/ﬂﬁtg El (g~ Fra. o

B S [T SRR T A
HAELDS TS K-S A5 - RN Y B
Pk = B o HETRZEN T SR
i~ = if%?‘%f%?‘ﬁ?ﬁ?ﬁ i~ RB R = BT
SRR BT A -
FE1 K-S AT o i B E] D iR e
A Dn [ o Pl mpyH L R FJ" Dn
R b il A 4R Dn Eﬁ i AR A R
ﬁ’gl /l % qmju,&—ﬂﬁ[;gj , ”ﬂ*u}flpjfl
IH@ﬁﬁ E E&aﬁ#l}a [HEEA Dn
5 - ﬁﬂm e = PRI A
STV Dn Hl SRR VR
BRSPS BT A T 7T

iE:
SO R 2

ﬂﬁﬁw.

SRR B = “*%&WPW@WTW
ﬁo#ﬂ’HFmﬁ%ﬂ@ VRENAR S
Fom FOEFEEE S U

Table 1. maximum three-day storm rainfall at

precipitation station in the Wu River
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Figure 2. Base flow is separated with Mindulle
and Herb typhoon discharge hydrograph at
Ta-tu bridge discharge station
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Table 3. Maximum three day storm rainfall return period are at precipitation station in the Wu River

& (mm)

b i L
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B ES B] | 257 | 347 | 416 | 488 | 512 | 592 | 679 | 775 20
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Taible 5. The coefficient of correlation between components and factors with yearly data

7 55 PCl | PC2 | PC3 | PC4 | PC5 | PC6 | PC7 | PC8 [:EFvif
FEOSEHNRE | -0.006 | -0306 | 0.097 | -0.874 | -0.278 | 0.184 | -0.044 | -0.143
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Table 7. The coefficient of correlation between components and every factor with monthly data
Y {73 PCl | PC2 | PC3 | PC4 | PC5 | PC6 | PC7 | PC8 | EIvjf
FIZ P -0.998 | -0.069 | -0.004 | -0.014 | 0.002 | 0.003 | 0.001 | 0.001
P4k ik -0.012 | 0.193 | 0.147 | -0.009 | -0.042 | 0.768 | 0.323 | -0.496
Pl -0.031 | 0.435 | 042 | -0.037 | 0.624 | -0.366 | -0.01 | -0.33 \Y%
E| 2 53 -0.022 | 0334 | 032 | -0.07 | 0.181 | 0401 | -0.115 | 0.757
B -0.014 | 0.014 | -0.075 | 0.981 | 0.158 | 0.055 | 0.023 | 0.052 \%
FI e e B 0.029 | -0.363 | -0.313 | -0.113 | 0.584 | 0.334 | -0.539 | -0.116
I (B 0.04 | -0.638 | 0.757 | 0.081 | -0.066 | 0.021 | -0.076 | -0.037 \Y%
P 550 R 0.027 | -0.345 | -0.151 | -0.108 | 0.454 | -0.032 | 0.765 | 0.232
F T SRS B AR S S R
Table 8. Log Pearson type III distribution and adjustment of peak discharge return period
EIZHI 2 5 10 20 50 100 200
SRR A = EJ(cms) 3696.6216239.76|8296.96| 10538.53 | 13818.89 | 16564.93 |19606.57
i I"%@ﬁ;[ﬂﬂﬂi%(yr) 2.132 | 5.279 | 10.579 | 20.964 51.546 | 104.963 210.362
e [ BT
Vsl (ems) 3830.10|6384.19|8449.49| 10693.41 | 13974.18 | 16720.22 |19762.65
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Table 9. Discharge return period is bulletined by Water Resources Agency

4 LIS i
PRI < IME AR IYRIPIGSTAS) o Fl TRRE ) S R b A )

LB N alymal s | oo |al s E el alr sl s
L ST A I A ;r NN A A
pro| R TR J LA RS LT B L

200 26,000 18,800 | 13,200 11,570 10,500 | 4,730 4,320 4,180 2,500 | 2.250 | 1.800
100 21,000 15,200 | 11,000 9,800 8,910 4,410 4,190 4,000 2,200 | 2,000 | 1,550
50 17,000 12,200 | 9,000 8,360 7,590 3,590 | >3,400 3,280 1,880 | 1,700 | 1,300
20 12,000 8,800 6,800 6,250 6,100 2,580 2,450 2,350 1,420 | 1,280 950
10 9,400 7,200 5,500 5,200 5,090 2,330 2,250 2,170 1,200 | 1,100 800
5 7,000 5,300 4,350 4,080 4,000 1,800 1,750 1,680 914 850 600
2 3,800 3,400 2,620 2,450 2,410 1,050 1,000 950 518 490 300

HiHE 2 (ems)
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Table 10. Maximum daily discharge return period

I 2 5 10 | 20 | 25 |50 | 100 | 200 |SE

¥E D

:%E\’T%@?‘ﬁfj‘ﬁﬁ 1938 3191 4142 | 5137 | 5469 |6545|7692 | 8916 |359

E%Q@T@Vﬁ% 2014 3334 4242 | 5135 | 5422 |6322| 7239 | 8179 [354

din = &)0) "ﬁJ 1967 3343 4291 5207 | 5498 |6393| 7280 | 8163 |339

SRR B 2033 3391 4263 5054 | 529516004 | 6663 | 7277 |383

ﬁyfﬁ}[@* fr'Ji?'”'J 2082 3613 4627 | 5599 | 5908 |6858| 7801 | 8741 |(336| V

HiGE* (ems)
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Figure 4. The relationship between discharge

return period and yearly maximum discharge at

minimum time
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