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Objective

* To introduce the concept and its features of a
new hydrological method of the environmental
assessment: the Harmonised Frequencies
Analysis™ (HFA)

* To highlight its contribution to sustainable
development:

— The technical solution for indivisibility of
hydrosphere as a self-organised dynamic
system (universal, scale-invariant, simple...)
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The concept: Indivisibility of hydrosphere
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Structural Harmony Chart of Hydrosphere™

(graphical performance of dynamic structure)
BS Tooma (Estonia), 1984-90
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Structural Harmony Chart of Hydrosphere™ (numerical performance)

Pearson Airport and surroundings, 2006, daily resolution

Monthly amplitude Correlation analysis with chlorides
Kmax

Parameter dQb mm Ranged averages Ranged ABS averages
Temperature, °C 1.09 59 Z
Dew Point, °C 1.84 60 16 [ -0.4] 0.90]
Stn Pressure (kPa) 0.19 59 : Precipitation |
Visibility (km) 249 59 g 0.089 PM2.5T 0.255 Wind directio
Wind Direction (10's deg) 1.50 69 0.02 0.084 Precipitation S 0.254 Pm2.5B
Relative Hum|d|ty (%) 4.86 Precipitation B
-mm-m-mm
Wind Speed (mls) 0.48 3.1 -]mm 27 0. . il
Snow, cm 049 17 X3 -03] 086] 002] o.12 ENEENIZNITPEY: 0.234 Pressure T
AQI, units 2.30 89 -0.02 0.068 Snow S 0.224 Etobicoke level T
NO, ppb 1.10 83 0.54 0.067 Etobicoke level T 0.219 Precipitation |
NO2, ppb 2.30 75 0.03 0.067 Etobicoke level S 0.219 Precipitation T
Nox, ppb 4.50 79 0.08 0.063 Humidity | 0.219 Etobicoke level B
03, ppb 1.80 73 0.063 Humidity B 0.218 Pressure B
PM 2.5, ug/m? 1.80 76 . 0.061 PM2.51 0.214 Wind |
Humber R., level 0.017 39 4.2 mm 0.45 0.057 Wind | 0.211 Wind B
Humber R., flow 0.559 38 5.7 mm-ﬂl 1.40 0.056 Humidity S 0.204 PM2.5 |
Mimico Cr., level 0.006 ] 24| o0.43] 0.28] 0.59 EEEVEERTIGE 0.201 Pressure S
mm-mmmlm 0.055 Temp | 0.198 Precipitation S
Etobicoke 2, level 0.011 5 HIEBEEEHEEESEYYZ] 091 0.052 Etobicoke Levell  0.198 Humidity S
Etobicoke 2, flow 0.039 42 3.13 0.047 Wind direction S 0.194 Wind direction S
Etobicoke Cr. level, m 0.013 48 0.68 0.046 Snow | 0.192 Humidity I
Etobicoke Cr., flow 0.170 46 2.76 0.043 Wind direction T 0.189 CI Etobicoke B
Chlorides conc, mg/l 30.0 XY 25| 0.14] 020 o0.66 RN ERTIEES 0.185 Wind direction B
-mm-n-mmm 0.041 Wind direction! ~ 0.184 Wind S
Copper cone, megiL 0.36 185 7.0 NEX IR MK I a1 1010361 [mp S UM JM0151) Fumiciy SR
mmm-mm-_-—
TDS cone, mg SO R 2 o030] o016 osal SFRNECIMERL 0 | o ofo T
lm-n-nmm-mm 0.032 CI Etobicoke S F0M79] [EfSBicoKelevalSIN
Turb|d|ty, formazin 0.69 157 71 Y HEEESIEE] 199 0019 SnowB ol N0M78 Winddirectioning
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Simplicity: the SimpleBase Delineation Model™

Variables in time domain, daily scale ——»  Positive daily changes (dQ) distribution in
frequency domain

Unbounded

dynamic limit

dQmax = dQb*2”*(Kmax +0.62)
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Precipitation, mm
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Direction of maximal wind gust, daily

40y | | Wind direction, monthly

Average air temperature, monthly

Precipitation, yearly
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Humber R. flow, daily
Air nrassure, yearly
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Scale invariance, universality

Time-scale invariance The same time resolution: daily, at

Hourly scale Humber R. at Weston, 1990-2004, daily scale

r Estuary Buoy Peat Bog Station Tooma
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The same spacetime: Toronto GTA for Space scaling for daily resolution

the periods of 1990-2004 (point, area of 25 km?2, watershed of
area of ~ 45 000 km?)
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Accuracy

The model for 7Q2 predicting based on 38 stations of Southern Ontario**:

7Q2 = 3.08*10”*-2 Area”0.95 BFI*3.88 (1)
BFINDEX: R2 = 90%; 3 stations are excluded
SimpleBase: R2 = 92%; no station is excluded

A new equation of 7Q2 estimation for the whole area was developed
based on the SimpleBase Delineation Model parameters:

BFI Kmax Nd (2)
R? = 96%; no station excluded
Where
Kmax — maximal structural divider (amplitude);
Nd - frequency of baseflow fluctuation

*7
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Summaries

 HFA, being the universal, scale-invariant, simple
and accurate hydrological method of the
environmental assessment based on indivisibility
and self-organization of the hydrosphere
dynamic structure, Is the perfect controlling and
governing tool for sustainable development at
any scale.
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