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Fig. 4. Down-scaling procedure.
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Table 1. Summary of hydrologic parameters used in the IEHA and their characteristics

(a) Group 1

IEHA statistics group

Regime characteristics

Hydrologic parameters

Ecosystem Influences

Group 1 @ Magnitude of monthly

water conditions

Magnitude

Timing

Mean value for each calendar

month

[> Habitat availability for aquatic organisms

[> Soil moisture availability for plants

> Availability of water for terrestrial animals

> Availability of food/cover for fur-bearing mammals

[> Reliability of water supplies for terrestrial animals

> Access by predators to nesting sites

> Influences water temperature, oxygen levels, photosynthesis in

water column
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(b) Group 2

IEHA statistics group

Regime characteristics

Hydrologic parameters

Ecosystem Influences

Group 2 Magnitude and

duration of annual extreme

water conditions

Magnitude

Duration

Annual minima 1-day means
Annual maxima 1-day means
Annual minima 3-day means
Annual maxima 3-day means
Annual minima 7-day means
Annual maxima 7-day means
Annual minima 30-day means
Annual maxima 30-day means
Annual minima 90-day means

Annual maxima 90-day means

>

AV VAR VAR AV AYARVARV/

hVZ

Balance of competitive, ruderal, and stress-tolerant organisms
Creation of sites for plant colonization

Structuring of aquatic ecosystems by abiotic vs. biotic factors
Structuring of river channel morphology and physical habitat
conditions

Soil ‘moisture stress in plants

Dehydration in animals

Anaerobic stress in plants

Volume of nutrient exchanges between rivers and flood plains
Duration of stressful conditions such as low oxygen and

concentrated chemicals in aquatic environments
Distribution of plants communities in lakes, ponds, flood plains
Duration of high flows for waste disposal, aeration of spawning

beds in channel sediments

_23_




(c) Group 3

IEHA statistics group

Regime characteristics

Hydrologic parameters

Ecosystem Influences

Group 3 : Timing of annual

extreme water conditions

Timing

Julian date of -each-annual 1 day
maximum
Julian date of each annual 1 day

minimum

[> Compatibility with life cycles of organisms

[> Predictability/avoidability of stress for organisms

[> Access to special habitats during reproduction or to avoid
predation

[> Spawning cues for migratory fish

> Evolution of life history strategies, behavioral mechanisms
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(d) Group 4

IEHA statistics group

Regime characteristics

Hydrologic parameters

Ecosystem Influences

Group 4 Frequency and

duration of high and low pulse

Magnitude
Frequency

Duration

No. of-high pulses each year

No. of low pulses each year

Mean duration of high pulses
within each year
Mean duration of

low pulses

within each year

> Frequency and magnitude of soil moisture stress for plants
> Frequency and duration of anaercbic stress for plants

> Availability of flood plain habitats for aquatic organisms

> Nutrient and organic matter exchanges hetween river and flood

plain

V4

Soil mineral availability

Y4

Access for water birds to feeding, resting, reproduction sites
> Influences bed load transport, channel sediment textures, and

duration of substrate disturbance (high pulses)
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(e) Group 5

IEHA statistics group

Regime characteristics

Hydrologic parameters

Ecosystem Influences

Group 5 Rate and frequency

of water condition changes

Frequency

Rate of change

Means of all positive differences
between consecutive-daily means
means of all negative differences
between -consecutive daily means
No. of rises

No. of falls

> Drought stress on plants (falling levels)
[> Entrapment of organisms on islands, flood plains rising levels
> Desiccation stress on low—mobility streamedge (varial zone)

organisms
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Nakdong River
Korea

Nakdong Basins
Dam
Meteorological St
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Fig. 6. Study area and locations of calibration catchments.
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Fig. 7. Subbasins for TANK-

Nakdong river model.
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Table 2. Resulis ‘of TNAK model

Unit watershed R’ ME Unit watershed R’ ME
NakbonA 0.86 0.80 GeumhoA 091 0.71
NakbonB 0.73 0.73 GeumhoB 091 0.59

Andong-Dam 0.42 0.32 GeumhoC 0.94 0.94
BanbyeonA 0.98 0.67 NakbonG 0.88 0.84
YongjeonA 0.95 0.75 HoicheonA 0.82 0.78
Imha-Dam 072 0.67 HwanggangA 0.94 0.77

KilanA 0.79 0.70 Hapcheon-Dam 0.86 0.86
BanbyeonB 0.96 0.92 HwanggangB 0.92 0.86
MicheonA 0.99 0.96 NakbonH 0.97 0.96
NakbonC 0.90 0.84 NamgangA 0.97 0.74
NaeseongA 0.89 0.84 NamgangB 0.97 0.83
NaeseongB 0.76 0.72 Namgang-Dam 0.82 0.81
GeumcheonA 0.72 0.71 NamgangC 0.58 0.53
YeonggangA 0.66 0.65 NamgangD 0.73 0.61
lanA 0.66 0.65 NamgangE 0.76 0.65
Byeongseong A 0.87 0.86 Nakbonl 0.97 0.97
‘WecheonA 0.98 0.67 Nakbon] 0.97 0.97
WecheonB 0.90 0.90 MilyangA 0.68 0.50
NakbonD 0.92 0.92 MilyangB 0.87 0.85
KamcheonA 0.93 0.92 NakbonK 0.91 0.90
NakbonE 0.85 0.83 NakbonL 0.91 0.90
NakbonF 0.93 0.92 NakbonM 0.83 0.66
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Fig. 9. Percent change in modeled future monthly precipitation using future climate
series informed by 4 global climate models with SRES A2 greenhouse

emission scenario.
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Fig. 10. Difference () change in modeled future monthly air temperature using
future climate series informed by 4 global climate models with SRES B1

greenhouse emission scenario.
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Fig. 11. Natural and GCM-based monthly flow for 1980-2009.
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Fig.-12. Monthly river flow projections.
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Julian date of Annual Minimum
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Fig. 17 Julian date of annual minimum
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Fig. 19 Low pulse count
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High Pulse Count
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Fig. 20 High pulse count
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Low Pulse Duration
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Fig. 21 Low pulse duration
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High Pulse Duration
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Fig. 22 High pulse duration
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Fig. 23 Fall rate of change in conditions
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Rise Rate of Change
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Fig. 24 Rise rate of change in conditions
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Fig. 25 Fall count of change in conditions
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Rise Count of Change
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Fig. 26 Rise count of change in conditions
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