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Hydro-energetic resources of Russia.
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Hydro-energetic potential of the Anagara cascade HPPs
(annual and monthly variability)
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Stages in development of the technology of long-ter m forecasting
In Melentiev Energy Systems Institute, SB of RAS (ge  nerations)

Generation one (1960-1994)

Technique of Forecastiong (I.P.Druzhynin, A.P. Reznikov, T.V.Berejnykh)
space-time regularities + approximation (neural network) techniques.
(Proqramminq technology — Fortran).

Generation two (1995-2004) — an information-forecasting system GIPSAR
— complex automation of the process of forecasting: data preparation;
choosing the forecasting technique; verifications; finding a generalized
forecast; analysis (A.P. Reznikov, T.V.Berejnykh).

Programming technology — @ universal programming environment ZIRUS(N.Abasov).

Generation three (2005-2012) — a sharp increase of the volume of the
Information component employed in forecasting, which is gained at the
expense of:

satellite monitoring;

global climate change;

application of geoinformation technologies (GeoGIPSAR)

(T.V. Berejnykh, E. Osipchuk, O. Marchenko)
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Space-time decomposition of the hydropower potentia

model (Angara cascade of HPPSs)
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Output data of the information-forecasting system
GIPSAR

TECHNIQUES OF LONG-TERM FORECASTING
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Local extremes and Investigation of the attractors
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Basic functions of the system GeoGIPSAR
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The technology for processing geoclimatic data

Script GI3
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Wavelet analysis
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Wavelet analysis of inflows for the Lake Baikal
and Bratsk reservoir + (spectral characteristics)
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Classification and Clastering of spatial cells of inte rgral- |,
difference curves representing summer precipitation, |

_temperature and pressuredata
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Hoffmeller_(month_6[3])_X[100,105]_(hgt500m)
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Hoffmeller_(month_7[1])_Y[50,53]_(hgt500m)
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Analogs with respect to geoclimatic indices
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Correlations between the inflow into Lake Baikal (3
months)) and the surface temperatures (advance time

80

60

40

20

20

40

60

80

d quarter (4-5
being 1 year)

e ﬁ/} AN el
i '“,_..‘w.\\\\\:\q:i/ /7/7’ s
%Z}/ﬁ/’l s N .

ff't,

—sviy

80 120 160 200 240

280

320

e e T B T T T I A e e e,
KPPV PP P P br P hbbpbpitadasamm R L N A LR R R R R R R R NS RN NN W E Y P s RARANNUNRNY Y N R S S SRR LA AR L
ShieniE il s e s “_-.-.‘\.\.\\\\\\5{\\\\\\\\\\‘l’t!k‘i‘;E‘{’f!i’f}fﬁ‘ﬁ‘!‘f{lf#(— A e ERER G
e 3.1‘-\‘\%,#“::***\-““““‘\‘\\"‘\‘*"\ +f!iFFJIlJ}J1/:/44——»»--\-\\\\\\::\“\\\"‘H' \ ’ﬂ‘,""‘h‘\\ s
e R T A e W \\\': \\}\\lIIllllil4114177>>--.~s\\\§\\:\\ } A7 \\ QN\“
e - vk BAAA AR AR LAY = »
rr—"-:::ll‘\lllllll‘ S L o N R \;‘E}l:r
3R - -
— . g, 3 Ay P SR
=t - o bviddl|ed s 5 N — ’,},o.\."-—---
¥, : T b D03 ,_‘\wﬂhﬂ—;
\\ \ > - o =N f‘r.-(
Z T polmen, TN \ kY ///‘///f///‘
IR R S f — .._-.--_;\\ o< e )
AR S r i e Y N =S i T
R ﬂ,//"}t . . SR, v R /{W ,..r
TSV R e /Vf/
/:"-"
e e i
4 = /f'/f’ =N
ioEee ////// o
L PP s
X //":-)
e /’/z’
;{:/' T R o //_,.'_.k\\ \\\
% ._ ;//’/;’////f,vtlcramr“\ - e ¥ e ////}j’/"’““t+\
: X o e L A e
rES
AN ‘ ;/ /'/um{f\iﬂ\l:““ W A @Q\‘QQ\'QQ““'”/ = \
. N ‘-—-—,,,-//
‘ ¥ -, P A RARS SRS N ‘\\ S l. w—
™ W LY \\ x5 _‘,,ﬁ s Ee ,f ff
o, | 5 \.uu\u / ‘f‘. {
) /pv - == e
18 | p ; iy
% fi e —x—-/
|f ,',] A Pii\\\ Al = 7 ’/ ) = . 1
f/’ ,.‘\\\\ \m__;_y%" ": ~= N Ion,
"k e SR : Sl ==
< LT
e . A . e SN (s T e M 038
; ‘\\1\1-.=,.,-.“.__—_.._,,/1},l, e sl = S 5 T
> = . > ey /////////{//f" 5 Smomm S S
= /'/6/ SN ! f e tee e 0 6
e b =T ‘H:\\'EE\\:\\\ ‘*‘—‘:,-_\ .
g o s R \:\ =« Ay f‘ 7 ‘b“\\} .
N o R g ) i = v O R,
\ -t e a o "-‘-o—..-‘-‘-.-t‘/rﬂyly’.!f”gf,e“r-""-M‘- 4 AN ¥ s o maem O 4
N e e T Ty T NN B ///_,‘,;_ N \\\.‘\1.-.-..--1-:-:-:‘?11\‘{|“‘.‘||"1\fvvyi1-ﬁ;,‘-o-t"\ \ Lo [EECE RS R LA '
i ﬂ\yd’r ’,P,_,._.-_——-—--‘.w.‘\w.‘\w\-\\\\\ LI VIR, PR R R £ B i cm i I DT -.\\\\\\1\\\\5.\\\;;\{.\«\\\-“\ f W R R A
7) — v ,,4f—.-—.-f4.r-nf;//ff. f ~r i ey T ) A e e e S S e .,’ﬂf \ )
/ / FEirr s ‘\\r\\ \ TR e ‘h.ﬂ-.ra. i \\‘\ S I R R
Pt R Sty g R e T R LS T, F - LR PP i o I, RN i O 2
R e \\\‘.ﬁ_ w /,//,‘;’/I/:fr,; e Ny L
i s i ! \‘t"‘r"
— e -4 0
s = ——%—-
e .
e
/;f’,-f';rf"f’ 02
///'f
e = 0.4
|t by I W //// .
SRR e s LA
/J W
._\ :%,\;\\\\\\\\\\\\\\\\ mry ;,,h st 06
r f i Ve \\\ W /, -\,

0.8

360



Correlations between the inflow into Lake Baikal (3

'd quarter [4-5 months])

and the surface temperatures (advance time being 1 ye  ar)
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11-13.05.2012 HGT-500 (anomaly) UV-850
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The process of constructing HTML-files in course of analysis of geoclimatic data, a
special language of retrievals being employed

DIR=d:\gi3\gi3n
EKRAN=1680,1050
TAB HTM=2

" -—LEVEL={1000,

grange=[-20:20]

$Pl=temperature
SP2=slp
SP3=PRWATER
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SDAT2=01.06.2011

$AGR1=21 --30

$AGR2=3 --30

gi3=slp

agr=1

dat=SDAT1 AGR=SAGR1
dat=SDAT1 AGR=SAGR1
dat=SDAT2 AGR=SAGR2
dat=SDAT2 AGR=SAGR2Z
dat=SDAT2 AGR=SAGR2
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Modeling water regimes of the Irkutsk HPP

IRK-GES (fact mes pritok) [01.05.1994 : 30.04.1996]
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Modeling of the volume and the surface of the Boguc hany water
reservoir
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Various terms of filling in the Boguchany HPP

BoGES_ begin_ 01.02.2013
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Modeling of potential HPPs on the river Irkut.

(Mondy Reservoir)
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Conclusion

1. An easy-to-learn portable technology intended for processing geoclimatic
data has been developed.
2 Gb — monthly data (NCEP reanalysis, GPCC-precipitations)
5Mb — basic system software (extended version of Lua with ZIRUS,
Gnuplot, SciTE -editor)
50 Mb — gis data

2. 50 Gb daily data (NCEP reanalysis)

3. This technology is extensively employed in energetics for the purpose of
emproving reliability of forecasting of hydroenergetic potential under the
conditions of global and regional climate changes.

This tecnology is simple and portable for different kind of users.

Thanks for Your kind attention
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