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Typhoon Morakot (8 August 2009)
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Lists of Landuse/Vegetation in MM5
(PSU/NCAR)

) Iloisture \imis';ivm-' Roughness Thermal Inertia
- / o o =
]iafrldlhe Landuse Albedo(%) Avail (%) | (°bat9um) | Length(cm) | (calem™ k!s !
Id-f:ﬂ?ifi%iiﬂﬂ Description

Sum Win | Sum @ Wm | Sym  Win | Sum Win Sum Win

1 Utrban land 18 18 5 10 i 3 88 50 50 0.03 0.03
2 Agriculture 17 23 30 60 i U 92 15 5 0.04 0.04
3 Range-grasslafgd | 19 23 15 30 9@ 92 12 10 0.03 0.04
4 Deciduous fordst 16 17 30 60 o3 93 50 50 0.04 0.05
5 Coniferous forgst | 12 12 a0 60 9% 95 50 50 0.04 0.05

Mixed forest ]\d
5 ted forest @ 14 14 | 35 70 | % 95 | 40 40 | 005 0.06
wet land
Fi Water B B L0 100 o o8 01 01 0.06 0.06
8 Marsh or wet land| 14 14 50 75 5 95 20 20 0.06 0.06
9 Desert 25 25 2 5 i) B5 10 10 0.02 Q.02
10 Tundra 15 70 50 a0 a2 10 10 0.05 Q.05
11 Permanent 1|:l 20 g2 a5 95 i) 95 0.01 0.01 0.05 0.05
12 fo e Lol 12 12 50 50 : 95 50 50 0.05 0.05
tropical fores
13 Savannah \ 20 20 15 15 92 15 15 0.03 0.03

Description of 13-category @SHH%H%@&&H@{ categories and physical parameters for

N.H. summer (15 April - 15 October) and winter (15 October - 15 April)



List of albedo iIn AERMET

Land-Use Spring Summer Autumn Winter
Water (fresh and sea) 0.12 0.10 0.14 0.20
Deciduous Forest 0.12 0.12 0.12 0.50
Coniferous Forest 0.12 0.12 0.12 0.35
Swamp 0.12 0.14 0.16 0.30
Cultivated Land 0.14 0.20 0.18 0.60
Grassland 0.18 0.18 0.20 0.60
Urban 0.14 0.16 0.18 0.35
Desert Shrubland 0.30 0.28 0.28 0.45

Albedo of ground covers by land-use and season




Flux sites

Mt./Forest
1)TWHS — Mt. Peitungyen (2080 m asl)

Valley/Forest
2) TWLHL - Lienhuachih (773 m asl)

Agricultural/Urban/Country
Sites

3) TARI — Wufong (55 m asl)
4) CWB - Chiayi (28 m asl)

Grass land/Coastal
5) TTFRI- Chiayi, Dongshih (~0 m asl)
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Precipitation and soil moisture
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TWHS — Mt. Peltungyen
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Soil moisture content
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TWLHL - Lienhuachih
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TWCIM (CWB) — Chiayi (2009)

¢ SWHCm = swl0cm sw20cm sw30cm
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sw=V /V;, where V,, is the volume of water; V- is the total volume, including
the soil, water and void solid.



Soil moisture content

TWCIM (CWB) — Chiayi (2008)
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TTFRI — Dongshih, Chiayi
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L_and characteristics related to soil moisture

* Bowen ratio ()

H
ﬂ_LE

where H and LE are sensible and latent heat fluxes

o Albedo (o)
R

Sr

R

S

where R, and R, are incoming and reflected solar
radiations

o =



Soil moisture and Bowen ratio
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soil moisture content
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TWLHL - Lienhuachih
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TWLHL - Lienhuachih
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Soil moisture and albedo
& albedo —e- sw5cm
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Conclusions

. After rainy events, soil moisture increases.

The lowest background soil moisture is in before Sping
rainfall (~Feb.).

Bowen ratio and canopy resistance decrease with soil
moisture. Or, moisture availability increases with soil
moisture content. That is, more available energy is allocated
for latent heat flux in energy partitioning.

Moreover, albedo decreases with larger soil moisture content.

Talwan has a unigue characteristics of very shallow water
table (SM: 55 - 65%)

Coastal area (Dongshih): 0.5 m
Plain Terrain (Chiayi)/Valley (Lienhuachih): 1m

During monsoon, numerous rainy events would result in the
values of land characteristics different from those assigned In



Conclusions

. Talwan has a unigue characteristics of very shallow water
table (SM: 55 - 65%)

Coastal area (Dongshih): 0.5 m
Plain Terrain (Chiayi)/Valley (Lienhuachih): 1m

. After rain events, the values of land characteristics different

from those assigned in the models and this should be
considered in the models
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soil moisture content

TWHS — Mt. Peltungyen
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soil moisture content (%)

TWCIM(CWB) - Chiayi

——sw5 = swl0 <= albedo

0 W | | | | . 0.1
4/1 4/21 S/11 S5/31 6/20 7/10 7/30 8/19

date



soil moisture content
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soil moisture content

TARI - Sikou, Chiayl
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Lists of Landuse/Vegetation in MM5
(SiIR)

Vegion | yepeon | AP09 | Ao | Gearonm | Leagh o) | (alomt €150
Integer s \ )
Ide11tiﬁ;ati011 Description . .

Sum Wi [ Sum Wi [ Sum Win | Sum Win Sum Win
| Evergm. Broadlf. | 12 12 50 50 95 as 50 50 0.05 0.05
2 EBroadlf, Decids. 14 17 30 60 93 93 50 50 0.04 0.05
3 Decids. Evergm. 14 14 33 70 95 95 40 40 0.05 0.06
4 Evergrn. Needlf | 12 12 30 60 95 95 50 50 0.04 0.05
5 Decids. NeedIf. 16 17 30 60 93 93 50 50 0.04 0.05
4] Gmd. Tree Shrhb. 20 20 15 15 92 92 15 15 0.03 0.03
7 Ground only 19 23 15 30 92 92 12 10 0.03 0.04
8 Broadlf Shib P.G| 19 23 15 30 92 92 12 10 0.03 0.04
9 Broadlf Shtb BS.| 19 23 15 30 92 92 12 10 0.03 0.04
10 Gmdevr. DT. Shrb| 15 70 50 90 92 92 10 10 0.05 0.05
11 Bare Soil 25 25 2 5 85 85 10 10 0.02 0.02
12 Agricltr. or C3 Grs| 17 23 30 60 | 92 92 15 5 0.04 0.04
13 Perst. Wetland 14 14 30 73 95 95 20 20 0.06 0.06
14 Dry Coast Cmplx | 19 23 15 30 92 92 12 10 0.03 0.04
15 Water 8 8 100 100 98 98 A1 01 0.06 0.06
16 Ice cap & Glacier| 80 82 95 95 95 95 5 5 0.05 0.05

Description of 17-category (SiB) vegetation categories and physical parameters for N.H.
summer (15 April - 15 October) and winter (15 October - 15 April)



Lists of
Landuse/

Vegetation In
MM5 (USGS)

Vit |y | A0 | N | S | e | Mgy
Integer = \ /
Identiff:atinn Description ; ;

|Sum Wi | Sum  Wm | Sum Wi | Sum  Win Sum Win

1 Urban 15 15 10 10 88 88 80 30 0.03 0.03

2 Drylnd Crop. Past| 17 23 30 60 985 92 15 5 0.04 0.04

3 Irrg. Crop. Past. 18 23 50 50 98.5 92 15 5 0.04 0.04

4 Mix. Dry/Irg CP| 18 23 25 50 98.5 92 15 5 0.04 0.04

3 Crop./Grs. Mosaic| 18 23 25 40 99 92 14 5 0.04 0.04

& Crop./Wood Mosc| 16 20 35 60 985 93 20 20 0.04 0.04

7 Grassland 19 23 15 30 985 92 12 10 0.03 0.04

g Shrubland 22 25 10 20 88 88 10 10 0.03 0.04

9 Mix Shrb./Grs. 20 24 15 25 90 90 11 10 0.03 0.04

10 Savanna 20 20 15 15 92 92 15 15 0.03 0.03
11 Decids. Broadlf | 16 17 30 60 93 93 50 50 0.04 0.05
12 Decids. Needlf. 14 15 30 60 94 93 50 50 0.04 0.05
13 Evergm. Braodlf. | 12 12 50 50 95 95 50 50 0.05 0.05
14 Evergm. Needlf | 12 12 30 60 95 95 50 50 0.04 0.05
15 Mixed Forest 13 14 30 60 94 94 50 50 0.04 0.06
16 Water Bodies 8 8 100 100 98 98 01 .01 0.06 0.06
17 Herb. Wetland 14 14 60 75 95 95 20 20 0.06 0.06
18 Wooded wetland | 14 14 35 70 95 95 40 40 0.05 0.06
19 Bar. Sparse Veg. [ 25 25 2 5 85 85 10 10 0.02 0.02
20 Herb. Tundra 15 60 50 90 92 92 10 10 0.05 0.05
21 Wooden Tundra 15 50 50 80 93 93 30 30 0.05 0.05
22 Mixed Tundra 15 55 50 90 92 92 15 15 0.05 0.05
23 Bare Grnd. Tundra| 23 70 2 95 85 95 10 5 0.02 0.05
24 Snow or Iee 55 70 95 95 95 95 5 5 0.05 0.05

Description of 25-category (USGS) vegetation categories and physical parameters for N.H.
summer (15 April - 15 October) and winter (15 October - 15 April)




