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O Water resources are the natural resources most ,
closely related to human life and production.
O Hydropower resources are clean and pollution-

free renewable energy.

>

SUPPW

Power
generation

Varieties of benefits of the reservoir

International Water Resources Association (IWRA)

O Cascade reservoirs will block the natural hydraulic
connection of the river when giving full play to the
benefits of power generation, flood control, water

supply, shipping and so on.

Downstream of the hydrological situation changes result
in ecological problems (Drought and fish back block)




o
XVl
1 ° I ntrOd UCthn World Water Congress
International Water Resources Association (IWRA)

. The river become flat
The construction of

reservoirs Reservoirs impound water in flood season

and replenish water in dry season.

Hydrological regimes

Ecosystem ——
Stability

Indicators of -
hydrological variability

Ecological problems
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O Indicators of Hydrological Alteration(IHA)

Table-1.-The-improved IHA system-considering seasonal-differences<'

> Parameter selection

Average runoff reducing rate, -average runoff increasing rate, number-of flips- 70726

e seen ' R ——

| |
: Classification Indicators+ Prameters- No.o” ' :
The-average- o e '
I 1< monthly runoff” The-average tunoff-of every monthe 1-12¢ I Th . f . Th
| The maximum and minimum runoff of 1.3.7,30,.90 day in one vear < 13220 | e information entropy I'heory
I The maximum -and minimum tunoff-of 13,7 -day 1 -dry seasons 23287 I . . .
| 26 The'mlh, reme The maximum and minimum runoff of 1.3.7-day in normal season® 29344 | Pearson correlation coefficient
I The maximum -and minimum runoff-of-1_ 3 7-day in-wet-season+’ 3540 I
: Base flow index, Cutoff days® 11426 : Principal component analysis (PCA)
The time of the- The time -of the maximum -annually runoff« 432

3« extreme annually- I
: r.fnoﬂ‘d Y The time-of the minimum-annually runoff- 44 I
I The pulse-number-of high tunoff'in onevear-and their duration time+ 45-464" I
I The-pulse number-of high-runoffin-dry-season-and-their-duration time+’ 4748« I
| Highand low runoff- The pulse number-of high Tuneff'in-wet season -and their-duration time+’ 51524 |

4+ fr -and-
I egle:tiina The pulse number-of low runoff in-one vear-and their duration time+ 53-5344° I
I The pulse number-of low runoff in -dry season and their-duration tume« 55-36<° I |zl - "'_l

i i
I The pulse number-of low runoffin normal-season-and-their-duration time+ 57-538<° I ézr (Q) - 2'_
I The pulse number of low runoff in-wet season-and-their duration time< 59-60<" I i
I Average runoff reducing rate, -average runoff-increasing rate, number-of flips< 61-63¢ " I m
| in-one year<’ ) | ;(Q) = ZQJ » ,«: (Q)
Average runoff reducing rate, -average runoff increasing rate, number-of flips-«/ 64-66¢" - ! !

I e Runoff change rate- in-drv-season® ) I =
| and-frequency< Average runoff reducing rate, -average runoff-increasing rate, number-of flips« 67-69< |
I 1n-normal season® ) I
| |
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O Analysis of IHA system selected parameters

| Table-2.-Selected mainly parameters+

. . Corrected-
& " &
No. weight Selected parameters Contribution Contribution<’
The maximum -and minimum-

i e e e

! 0.334 runoff-of 90 day-1n one vear+ 2934 3338
Average runoff reducing rate1n- .
26 0.192« dry season” 16 89« 1921« Before elght
- : - (o)
3¢ 0.130- Theminmumunoffofldayin 11.43¢ 13.01¢ 87.91%
normal seasons

a a average runoffincreasing rate-in- a &
4 0.122 wet seasond 10.75 1223
e 0.066+ number-of flips-tn-wet season® 376+ 6.35¢

The time-ofthe maximum-
a a &
6 0.063 annually o 5.53 6.29
76 0.051< Average runoff reducing rate1n- 4500 5140
one-year:
8 0042« mumber of flips 1n-one year 3 68« 419«
Sum+ 1< - 8791« 100+
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> Increase some index system of the traditional IHA can reflect the index of the difference of runoff

season for quantitative hydrological change degree of ecological goals.

» IHA can better help us to realize the multi-objective optimization scheduling, and produce a variety of

benefits.
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