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Results example: River flow assessment@%\}

www.ncdr.nat.gov.tw

Basin name: Keelung River Basin
Area: 204.65 km?

Main stream length: 49.152 km
Average elevation: 238.6 m
Average slope: 0.24

Return period used for assessment: 100 years
Model used for assessment: KW-GIUH & IFAS
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Duration 24 hours Duration 48 hours
model basin
1970-1989  1990-2009  1970-2009 | 1970-1989  1990-2009 ' 1970-2009
KW-GIUH 1 0.91 1.01 1 1.38 1.14
Keelung river (Wutu)
IFAS 1 1.23 1.08 1 1.40 1.14
| J ie Ol 0 C Cl 10 “I “ iz " '|
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) Duration 24 hours Duration 48 hours
model basin
1970-1989| 1990-2009 | 1970-2009 [1970-1989| 1990-2009  1970-2009
KW-GIUH 1 1.82 1.14 1 2.18 1.25
Keelung river (Wutu)
IFAS 1 1.73 1.14 1 2.40 1.29




Result example: Inundation assessment @Z\é

~mountainous area: by using HEC-1 model to calculate the surface runoff
~main stream: by routing 1D dynamic channel-flow model

alluvial plain: 2D (non-inertia wave) overland flow routing
{\V ” 467530

Hydrologic Routing

simulation | area (ha)
area

ad 49832.96
a5 23299.84

Only inner water is considered, overtopping of
the levee or levee breaking is not included.
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Inundation area*
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0.5-1.0 m 13221.12

1.0-2.0 m 8216.32
2.0-3.0m 1160.96
3.0+ m 309.12

Total area 22907.52

Inundated area 0
[total area (%) 31%

BIZR K FFHRUEHZORIL

Mational Science and Technology Center for Disaster Reduction

1970-1989 | 1990-2009 | Eepmima

14817.28 12.07%
9230.08 12.34%
1356.16 16.81%
346.24 12.01%

25749.76 12 41%

35%

* . The area is the summation of simulation area a4 and a5




Conclusions and Future work A

* Not only the rainfall amount (during the extreme
rainfall event), but also the rainfall pattern
(temporal distribution) are crucial, especially
under the climate change scenario.

« The GCM20 data will be downscaled by the
local research team, the temporal distribution
and its impact to the hydrology design will be
examined.
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 Part Il Impact on water resources
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« Assessment of the change rate of rainfall in
dry and wet season in Taiwan

 Estimated impact of climate change on stream
flow in Tansul River and Zengwun River

 Assess the uncertainty of GCM’s and weather
generation method

16



METHODOLOGY
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Outputs of 24 GCMs

Al1B ~ B1 ~ A2
k (Bias correction)

Statistic downscale model

25km*25km(75 grids) ~ the ratios of monthly rainfall «
the difference of monthly temperature

Weather Generation
*Monthly->daily rainfall and temperature
* ( Future 2020-2039 « 2079-2100)

Basin information

*Spatial scale: areal average
*Temporal scale: daily rainfall and temperature

Database of model

Gather all input files of popular hydrological model
in Taiwan

Hydrological model(GWLF lumped)

Streamflow

Water system
*Multi-Demand ~ Water available ~ Supply capacity

Application

*The impacts on water resources system
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Process of streamflow analysis

_ Hydrology model validation _

History rainfall data
collection

Rain record supplement

single rainfall regional
station average rainfall

Streamflow change rate

under climate change

Link with GCMs
Downscaling

A

rainfall station

streamflow streamflow validation
validation for single for regional average

rainfall

Changed ratio of streamflow
in future




Streamflow model(GWLF)

GWLF(Generalized Watershed Loading Functions)
* 1.Alumped model

e 2.Simulate in daily time step

* 3.Physical based model

* 4 Runoff estimated from SCS curve number

%— %U‘i‘ﬂ? ? Peff
(effective precipitation)

A E - Ev
(evapotranspiration) {

b veh g I
> '011)

E'f%lg_‘zﬁ ? Q

w‘rect runoff)

oemaker, 1987)



Uncertainty assessment for different
weather generation

statistical downscaling

for 24 GCM model

Ensemble of 24 GCM model

change rate of rainfall change rate of rainfall

Regional average Single rainfall

of single grid of regional average grid

(

rainfall( )

| l | '

Weather generate of Weather generate of Exponent
Weibull distribution ( ) distribution( )

I I

RR_WEB_SG||RR_WEB_RG||SR_WEB_RG||SR_WEB_SG||RR_EXP_SG || RR_EXP_RG||SR_EXP_RG|| SR_EXP_SG

Assessment of climate change impact on streamflow in dry and wet season




RESULTS



Change rate of Precip. in Wet and Dry spell
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Study Area
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Validation of GWLF model

Single rainfall station

streamflow validation

Area average rainfall
Streamflow validation
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Change rate of Precip.

Chnage rate of sreamflow

Change of rainfall and flow under climate change

*4% increase in wet spell > 5%~ 10% decreasing in dry season
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Change rate of Jan. Change rate of Jul.
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Changes of streamflow in different
station, W.G., and Scenarios

Change rate is in between -10% ~ +10% during wet

and dry season for Dan-Han river.
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Results of Different weather generation and GCM grid
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| Conclusion S

1. The results of precipitation in July are shown more
consistent among all months.

2. After downscaling, the change ratio of precipitation
In the southern Taiwan are more than that in other
regions of Taiwan. It makes more difficult to adapt
to climate change because the more increase in wet
season and the more decrease in dry season.

3. The effects of climate change in streamflow are an
iIncrease of streamflow in wet season and a decrease
in dry season. The change ratio is about +10%.



1.

2.

Combine water resource systems to assess the
effects between supply and demand.

The results with different uncertainty will be
point with different adaptation.

In future, the uncertainty of the 24 GCMs are
suggested to evaluated for quantifying the
reliability of rainfall and streamflow .
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