CnyTHMKOBOE pagunoTennoBugeHue
CUCTEMbI OKeaH-aTMocdepa 3eMIN:
3agadu, Noaxoabl, TEXHOMOMu

O.M. Epmakos (PVIP3S PAH, MK PAH)



ATMOCOepHbIe npoLecchl
Me3oMacLuTadHble CUHOMTUYEecKne

[opun3oHTarnbHbIM pasmep 10 — 1000 km [opn3oHTanbHbIM pasmep > 1000 kv

3agava: onucatb 9BOMOLMIO CUCTEMbI OKeaH-aTMocdepa B
TEPMUHAX OMHAMNYECKUX U SHEPTETUYECKNX XapaKTEPUCTUK

AKINMOHbl WU aAHTUUUMKITOHbI,
POHTbI, BO34YLLUHblIE MaCCbl

bpusbl, deHbl, 0Oopa, |
ME3O0LMKIMOHbI, Me3oMacLuTa

KOMMIEKCbI (CUCTEMbI), KOHB¢ IS Tponuyeckne LUKITOHbI

* KnumaTtundeckue nccrnenoBaHus, B T.4., NONSPHbLIA NePEeHOC, NapHUKOBLIN 3MEKT;
* [1porHo3 noroApwi;

* [lpegckasaHne n MOHUTOPUHI MPUPOAHbLIX KaTacTpod 1 UX NocneacTeum



Pacyet atmocdepHOU ANHAMUKU

http://eafth:: nu I:I:écwhool.net/



Nepapxusa macwitadboB: CrIOXHOCTb U HEYCTONYMBOCTb

14 Orders of Magnitude

101 s
A

¥ Resolved
Physics

Gavin Schmidt (NASA)
The emergent patterns of climate change
TED




dyHOoamMmeHTanbHas HeyCTOUYMBOCTbL Knumara?

Kapn CaraH (1934 — 1996)

Cnegyet obaymaTb KNMMaTUYECKYD UCTOPUIO HaLUEW
nraHeTbl-coceakn [BeHepbi], BO MHOIOM MOXOXXEW Ha
3eMro, HO pacKanuBLUENCH HACTOSbKO, YTO Y HeEe Ha
NOBEPXHOCTN TEYET CBUHEL,

Pale Blue Dot. A vision of the human future in space
1994



MopaenupoBaHue n HabnogeHus

(& www.ted.com/t gavin_s it_the_emergent_patterns_of_ te_change =

igh resolution Model

Gavin Schmidt: The emergent patterns of climate change

“If we had observations of the future we obviously would trust them
more than models, but unfortunately observations of the future are not
available at this time”

Tom Knutson and Robert Tuleya



Bo3MOXXHOCTM OMCTAHLMOHHOIO 30HANPOBAHUS
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Bo3MOXXHOCTN ANCTAHLIMOHHOIO 30HaN POBaAHUA

2. BbICOTHbIE YPOBHU: «BEKTOPbLI aTMOCHEPHbLIX ABUXKEHNN»

400-500 hFa
COPYRIGHT 2013 EUMETSAT SAFMHWC HEW & AFPR 13 0&: 30

http://www.eumetrain.org/data/3/306/navmenu.php?tab=9&page=2.0.0




OueHka 1 KoMmneHcauua OBUXeHUd

M(X,y) — 8ekKmopHoe rosie cMeweHuu

V(X,y) = M(x,y) / t — none ckopocmeu
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Wimmers, Velden: Seamless advective blending (2011)
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Table 2. Advecting wind profile weighting functions, by latitude *

Height (hPa) weight, <25° weight, > 50°
700 0.160 0.138
850 0.280 0.345
1000 0.560 0.517

#Valid for north and south latitude (always positive in this table). Weights between 25°
and 507 latitude are calculated by linear interpolation.




[IpOoCTpaHCTBEHHLIN OXBAT 1 BPEMEHHOE pa3peLleHune

SSM/I F13 26.08.2005
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Epmakoe [J.M., Paee M.L., YepHywuy A.ll., Llapkos E.A. Anropnutm
NOCTPOEHNST nobanbHbIX PaguoTeNsiIOBbLIX MOMEW CUCTEMbI OKeaH-
aTMocdepa BbICOKOM MNPOCTPAHCTBEHHO-BPEMEHHOMN AUCKPETU3aLnn
No CMYTHUKOBbIM MWKPOBOMHOBbLIM u3MmepeHusam // WccnegoBaHue

3emnu n3 kocmoca. 2013. Ne 4. C. 72-82.
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ClumBKa JTaKyH. pealindauns

F14A + F15A
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OueHKa TOYHOCTH NMHTEPNONALUNN. PE3YJIbTATbl
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Epmakoe [.M., Lllapkoe E.A., YepHywu4y A.[l. OueHka TOYHOCTU |
NHTEPNONSALUMOHHOM CXeMbl CMYTHUMKOBOro paaunortennosuaeHusa [/
CoBpeMeHHbIE NpobnemMbl ANCTAHLMOHHOIO 30HANPOBAHUS 3eMnn N3
kocmoca. 2015. T. 12. Ne2. C. 77-88.
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OueHKM NOTOKOB. AOBEKLMSA CKPbITOro Tenna

% DIBShow [alberto_1h30m_new0067_pal.bmp; vif.dat_Frame0034.vec] 01.08.2000 15:30:00 (767,387), R(28) B= 7“‘7 =) \@
File View Test

[ToTOKK 4epes
MPOU3BOJIbHbIE
KOHTYpbI!

Epmakoe A.M., Lapkoe E.A., YepHywu4y A.[l. OueHka
TponocepHbIX aiBEKTUBHbLIX NMOTOKOB CKPbITOro Tensma Hag oKkeaHoM
Npyv aHMMaAUMOHHOM aHanmse paguoTenoBbIX AaHHbIX CYTHUKOBOIO
MoHuTopuHra // iccneposanmne 3emnu n3 kocmoca. 2014. Ne 4, C. 32-
38.




H. Zhao, D. Tang, Y. Wang, 2008. Comparison of phytoplankton blooms triggered by two

typhoons with different intensities and translation speeds in the South China Sea. Mar.
Ecol. Prog. Ser., 365, 57-65
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Fig. 2. (A) Track and intensity of typhoons Ling-Ling (L-L) (2001) and Kai-Tak (K-T) (2005) in the South China Sea (SCS).
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C. Gentemann, D. Smith and F. Wentz, 2000. Microwave SST correlation with cyclone
Intensity. 24th Conference on Hurricanes and Tropical Meteorology
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Figure 2. Relationship between hurricane storm induced
SST anomalies and storm minimum pressure.
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Figure 3. Relationship between hurricane storm induced
SST anomalies and maximum sustained wind speed.

upwelling is generally to the right of the storm track,
this 5 day time series of SST anomalies was
calculated at several positions to the right of the track
location. To find the location of the maximum
upwelling at each position, the SST anomalies were
temporally averaged. At the position with the largest
temporally averaged anomaly, the maximum SST
anomaly was identified. This value was then used to
examine the relationship between maximum
sustained wind speed and SST anomalies (Fig. 2)
and minimum central pressure and SST anomalies
(Fig. 3).

A weak linear relationship is seen in both Figure
2 and Figure 3. Stronger storms resulted in larger
anomalies. The correlation is -062 and 0.57,
respectively. Some of the scatter and the relatively
weak correlation may be attributed to differences in
the upper ocean thermodynamic structure between
the Equatonal Atlantic and the MNorth Atlantic and
varying forward storm wvelocity, which effects
development of vertical mixing. These results are
obviously regionally dependent due to variations in
the upper ocean structure.
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M.C. lNepmakos, 2007, aBTopedepaT Ancc. 4.d.-
M.H.

«[Mo cyaoBbIM rmaposiorMyecknM AaHHbIM NOKas3aHo, YTo «cnea» TandyHa
B OKeaHe MoxXeT 6bITb TernbiM. Ha MacwTtabax NnonnroHoB npu
NpoXoXaeHnn TandyHoB TensioobMeH Bo3pacTaeT He 6oflee YeM B ABa
pa3a, HO NOTOKW SHEpPrun BeTpa Ha NOBEPXHOCTU MOryT NpeBbIlaThb
6onee yeM Ha NopsaAAoK Ux GoHOBble 3HaYeHus . N3MeHeHus
TennocoAepXXaHus 1 NoTeHunanbHOW 3HEPrnn, COnaMepmuMmble C NosIHOMU
TennooTAaayen n sHeprmen BeTpa Ha NOBEPXHOCTU 3a BpeMS BO34ENCTBUSA
TandyHa, NpoCNeXxmnBatoTCs TO/IbKO B BEPXHEM NepeMellaHHOM crioe»

D. NanbMeH, Y. HblOTOH, 1973.
LInpKynssLumMOHHbIE CUCTEMbI aTMOCdepbI

«...BaXXHEMLINUM UCTOYHMKOM MNOJSTHOMN SHEPruun aBndeTcd 60KoBOM
NPUTOK BOAAHOIO rnapa BO BJIA)XHOM MPU3EMHOM CJ10€, HO <...>
AOMOSIHUTENbHbBIM NPUTOK CKPbITOro N OWYTMMOro Tensia OT MOPCKOW
NOBEPXHOCTN B 06s1aCTM a4pa Takxe npeacrasniseT MCTOYHUK Tenna,
KOTOpPbIM rnpeHebperaTtb Henb3s»
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‘Category-6” Supertyphoon Haivan in

Global Warming Hiatus: Contribution from Subsurface Ocean

Warming

I-I Lin", Tam-Fei Pun, and Chun-Chi Lien

Deparmment of Atmospheric Sciences, National Taiwan University, Taipei, Tatwan.

With the extra-ordinary intensity of 170 kts, super-typhoon Haiyan devastated the
Philippines in November 2013. This intensity 1s among the highest ever observed for tropical
cyclones (TCs) globally, 35 kts well above the threshold of the existing highest category of 5.
Though there is speculation to associate global warming with such intensity, existing research
mdicate that we have been 1 a warming hiatus period, with the Aiatus attributed to the La
Nina-like multi-decadal phenomenon. It 1s thus intriguing to understand why Haiyan can
occur during hiatus. It 1s suggested that as the western Pacific manifestation of the La
Nina-like phenomenon is to pile up warm subsurface water to the west, the western North
Pacific experienced evident subsurface warming and created a very favorable ocean
pre-condition for Haiyan. Together with its fast travelling speed, the air-sea flux supply was

158% as compared to normal for mntensification.
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* Basic Definitions
* Cyclone Names
| Subject: D7) How much energy does a hurricane release? 2 Cycions Myths {
’ : + Cyclone Winds
Contributed by Chris Landsea (NHC) e Cyclone Records '

‘ Hurri be th ht of fi i i h ihes ‘GhEstnl its h ; £ h » Cyclone Forecasting
urricanes can be thought of, to a first approximation, as a heat engine; obtaining its heat input from the « Cyclone Climatology

warm, humid air over the tropical ocean, and releasing this heat through the condensation of water vapor .
: : : o . |* Cyclone Observation
into water droplets in deep thunderstorms of the eyewall and rainbands, then giving off a cold exhaust in :

e Real Time Info |

" the upper levels of the troposphere (~12 km/8 mi up). s iHietorial Taks

One can look at the energetics of a hurricane in two ways: e Cyclone Prep ‘

‘ . e Hurr. vs Tornado
1. the total amount of energy released by the condensation of water droplets or ... ‘

2. the amount of kinetic energy generated to maintain the strong swirling winds of the hurricane | Links of Interest
‘ (Emanuel 1999). '

It turns out that the vast majority of the heat released in the condensation process is used to cause rising |° Hurricane Field Program

motions in the thunderstorms and only a small portion drives the storm's horizontal winds. = Currfent Hurricane Data
‘ e Hurricane FAQ '

* Method 1) - Total energy released through cloud/rain formation: * HRD Projects

\ e HRD Calendar
An average hurricane produces 1.5 cm/day (0.6 inches/day) of rain inside a circle of radius 665 km | HRD Blog i

(360 n.mi) (Gray 1981). (More rain falls in the inner portion of hurricane around the eyewall, less in s Bitarnal Links
the outer rainbands.) Converting this to a volume of rain gives 2.1 x 1016 cm3/day. A cubic cm of

rain weighs 1 gm. Using the latent heat of condensation, this amount of rain produced gives RO T e e
5.2 x 101° Joules/day or '
6.0 x 101* watts. s %ORLHome

e Contact Information '

This is equivalent to 200 times the world-wide electrical generating capacity - an incredible amount

of energy produced! » Search for Staff
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MowHocTb TL no Kerry Emanuel

The power of a hurricane:
An example of reckless
driving on the
information superhighway

Kerry A. Emanuel
Massachusetts Institute of Technology

One of the more problematic tasks of the
research scientist is to convey to the public in
an accurate but stimulating way the power and
beauty of natural phenomena. The World Wide
Web provides a new means to do this, and
increasingly is used as a resource for scientific
information by everyone from school children
to professional scientists. How accurate is the
information that is available on the Web? Is
most of the information traceable to its source?
As g very small experiment designed to address
these issues, the author asked students in his
tropical meteorology class to investigate how
the power of a hurricane is being conveyed to
the public via the Web. This article describes
the surprising result.

Of bombs and storms

A quick search turmed up nine sites that refer to
the power or energy of a hurricane. Of these,
five state that a single hurricane over the course
of one day releases an amount of energy equiv-
alent to 400 20-megaton bombs. (A sixth states
that this amount of energy is released in one
minure. Presumably, this is a misquotation of
another source.) As one megaton is equivalent
to 4.2x10' joules, the quoted power amounts
to about 4x10' watts. Only one of these five
sites quotes a source — a popular book on
hurricanes (Lee 1993). The sites range from the
Web page of a high-school science teacher to
the home page of a former director of the US
Mational Hurricane Center. Two further sites,
one from a small college and the other from an
advanced placement high-school physics
course, quote a power output of 2x10'* warts,
bur do not give sources. A final site states that
the energy content of a hurricane is about 10"
joules, but does not define what that pertains
to.

A simple estimate

In a popular textbook, Anthes er al (1978)
estimate that the latent-heat release in an aver-
age hurricane amounts to 10" watts. This is not
perhaps a meaningful quantity, however, since
most of the latent heat is used to raise the
potential energy of air. (For example, the flow
of moist, stable air over a mountain actually
requires work to be done on the air, but large
quantities of latent heat are released.) A more
meaningful quantity is the rate of generation of
kinetic energy, which in a steady hurricane also
equals the rate of dissipation of kinetic energy.
Bister and Emanuel (1998) showed that in a
hurricane dissipation occurs mostly in the at-
mospheric surface layer, and that the corres-
ponding dissipation rate per unit area, D, is
given by:

D=pCpV?,

where p is the air density, V' is a characteristic
wind speed at low levels and Cj is the surface
drag coefficient. Thus, integrated over the sur-
face area covered by a circularly symmetric
hurricane, the total power dissipated by the
storm, P, is:

P= ZNI:E’Cu virdr, 4Y)
()

where r is the radius and r_ is some characteris-
tic outer radius encompassing the storm. To
evaluate Eq. (1) I shall assume that the velocity
varies linearly with radius inside the radius of
maximum winds, T, and that it has a profile
outside of r_ similar to those used by Holland
(1980) and Emanuel (1986). I also take the
average sea-level air density to be 1kgm™ and
use a drag coefficient of 2x107>. With these
values, an average Atlantic hurricane with
maximum winds of 50ms™ and a radius of
maximum winds of 30km dissipates 3x10'2
watts. At the extreme end, a Pacific super-
typhoon with a maximum wind speed of
80ms™ and a radius of maximum winds of
50km dissipates 3x10"* wats. Thus the values
quoted by most of the World Wide Web sites
are too high by one to two orders of magnitude.
Values quoted by two educational institutions
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were consistent with power dissipated in large
Pacific supertyphoons.

Summary

While the World Wide Web can serve as a
valuable source of information, it is clearly
susceptible to the rapid propagation of misin-
formation, as demonstrated by this very small
example. Problems of the kind illustrated here
would be mitigated by careful referencing to
source material, as is standard practice in
printed publications. While a realistic estimate
of power dissipation in an average hurricane is
two orders of magnitude less than most values
found on the Web, it is still an impressive
quantity, equivalent to the world-wide electri-
cal generation capacity as of 1 January 1996, as
reported by the US Department of Energy.
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[TanbmeH, HbloToH. LInpkynaunoHHble CUCTEMBI
aTMocadoepbl

15. Tponnyeckne UMKMNOHbI, TaudyHbI, yparaHbl

15.6. INpnxogo-pacxoq aHeprnu

«BHyTpuM Kpyra pagnycom 1° WMpPOTbI CyMMapHas reHepauus 3Heprum
cocTtasnana ao 0,52-1019 k[x/c. <...> VICTOYHMK Tenna ans 3Ton YacTtu
paBeH 36,5-10%0 k[]x/c; cnegoBaTtensbHoO, <...> nuilb okono 1,4%
yKa3aHHOro konnyectea npeobpasoBbiBanacb B MEXaHNYECKYI SHEPTrnio»

«...0Ns «CpeaHero yparaHa» <...> reHepaunsi KWNHETUYECKOW SHEPrun B
obnactn paguycom 6° winpoTkl coctaenseT 1,5-101%kx/c. <...>
[TpnBegeHne AaHHbIX ... K COOTBETCTBYIOLWMM €ANHMLAM OaeT BENUYMHY
NCTOYHMKA Tenna ans BCero LuknoHa okono 63-1010 k[x/c»

YY, 2° [ean, 1° | 9neH, 1°
[TpnUTOK CKpbITOro Tenna (agBekuus) 0,55T1BT |0,37T11BT | 0,37 BT

[ononHuTenbHbIM UCTOYHKUK Tenna (oT mopda) | 0,01 1Bt | 0,03 MNBt | 0,06 INBT




Kerry Emanuel, 1998, Weather

Power of a hurricane: an example of reckless
driving on the information superhighway

[lnccmnaumsa KUHETUYECKOUN 3HEPIUN:

R=30km, V=50 mM/c — 0,003 BT

R =50 kM. V = 80 M/C @30 n@

BepTukanbHbIM NOTOK NOMIHOrO Tenna:

R =100 km, V=85 mM/c — 0,050 BT

R =50 km, V = 85 m/C @13 MBT
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Key Points:

+ Hindcast of typhoon Haiyan

+ Local amplification of storm surge in
the Leyte bay

« Seiche oscillation due to steep
bathymetry by Philippines trench

Local amplification of storm surge by Super
Typhoon Haiyan in Leyte Gulf

Nobuhito Mori', Masaya Kato?, Sooyoul Kim?, Hajime Mase', Yoko Shibutani', Tetsuya Takemi’,

Kazuhisa Tsuboki?, and Tomohiro Yasuda'
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Figure 1. Track and minimum central pressure of Typhoon Haiyan (o: satellite data, numbers correspond to Weather Research
and Forecasting/Cloud Resolving Storm Simulator (WRF/CReSS) simulations as abbreviated in Table A1). (a) East Visayas and
(b) Tacloban and surrounding area with survey data (circles: measured inundation height).

(Figure A4). However, the initial growth of Uy, Pynin, and water surface elevation were qualitatively well

simulated by the numerical models. [laERaYslalelelsNEL VL was SRRl equivalent in size to San Pedro




OHepreTnyeckun brogxet TL

1 TBT =
10° MBT

W = 50 Kr/M2, Vv = 5M/C.I’_8 10° m

Torna Q

Q=q-W:-2m-r-v=29TIBT 0,05 MNBT




Haiyan (NWP) 03 — 11 Hosabps 2013
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Podul (NWP) 10 — 15 Hos0ps 2013
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Ermakov D.M., Sharkov E.A., Chernushich A.P. Satellite
radiothermovision of atmospheric mesoscale processes:. case study
of tropical cyclones // The International Archives of the
Photogrammetry, Remote Sensing and Spatial Information Sciences,
Volume XL-7/W3, 2015 36th International Symposium on Remote
Sensing of Environment, 11-15 May 2015, Berlin, Germany, pp. 179 —
186, doi:10.5194/isprsarchives-XL-7-W3-179-2015.
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Goni + Atsani, NnOTOKK, obulasa rpaHuua
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OT Me3omacLuTabHbIX K CUHONTUYECKUM NpoLeccam
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MepuanoHanbHbIM NOTOK CKPLITOrO Tenna
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I'eonopTan CNYTHUKOBOIO paanorteryioBnaeHunA

= C' | [ fire.fryazino.net/tpw/Default.aspx ks

CnyTHMKOBOE PAAVOTEMN/IOBUAEHME:

AVHAMMKA FTEOPU3NYECKUX MONEN

AHUMaUMA Monsa Metoauka My6avkauyum Hoeocm KOHTaKThI
2015 v | Mapametep: | TPW ¥

AHVMNPOBAHHbIE FTEODU3NYECKUE MONA

AuvHamuka nons reodn3nyecKkoro napaMeTpa aTMochepsbi Hag akBatopuamM MUPOBOTo okeaHa:
WHTerpanbHoe BAarocogepxaxue atmocoeps! (TPW) 1 Bogo3anac obnakos (CLW).
Llar no epemenn — 3 yaca. LWar cetkn — 0,25°, LIBeTOBaA WKaNa 3HaYeHW B MM NPUBEAEHa CNpaBa.

MM
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KauectBo oToDpaxeHns aHMMUPOBaHHLIX NOASH 33BUCUT OT NPOMYCKHOW CNOCOOHOCTU CETEBOTO COBANHEHMA.
[na nonyueHWa nosnei B UCXOAHOM BUAE OTKPONTE BKAaAKy "Mons

http://fire.fryazino.net/tpw/


http://fire.fryazino.net/dima/TPW/def.htm

NHTepakTuBHbIN Kanbkynatop ana AtmocdrepHbix PacyeToB

P CnyTHUKOBOE PAAUOTENNOBUAEHME:
1) U =

AVNHAMMWKA FEOPU3UYECKUX MOJIEN

Ao rosmmone o | R[X,y=240..480,t]=100*del(tpw[X,y,t], sst[x,y,t])*sin(latr(y))

LAl NO Spemens — 3 waca L

del(A,B)=(A-5,07)/0,38 — (B-27)/4

\ kg b asipEs IR latr(y)=(90-0,25*y)*3,14159/180

8. Paspabotka NpUHUMMNOB U MPOrPaMMHbIX CPEACTB  SKCMpEecc-aHanmaa
® & ObICTpOpa3BMBaIOLLMXCA MPOLIECCOB B CUCTeMe aTMocdepa - noacTunaoLLas

4 NOBEPXHOCTb 3eMIIM Ha OCHOBE BUPTYarnbHOW MHTErpaumm pacnpenenéHHbIx
&b ICTOYHMKOB JaHHbIX CMYTHUKOBOrO MOHUTOPUHra

" MpaHT PO®U Ne 15-07-04422 (2015 — 2017 rT)) g

- [lpocTon cnHTakcuc
- PacwumnpsiemocTb
- BuptyanbHasa nHterpaums

- Pacrlpe,u,eneHHble BbIHNCIIEHUA



OOHoOBNEHMS reornopTarna

4 Satellite Radio thermal ¥ X
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CnyTHWUKOBOE PAAVOTEMN/IOBUAEHWE:

AVHAMMKA FEOPU3NYECKUX MOJEN

AHuMaLnA Mons Wkap MeToauka MyGavikayuu Mporpammbi KOHTaKTSI

19.09.2016 3anyuwieH cepeuc VIKAP,

15.09.2016 JobaeneH pasgen VKAP.

23.06.2016 3anyLieH cepevc 3aKa3a Nosiel CKOPOCTY NPUNOBEPXHOCTHOFO BETPa.

23.06.2016 [obaeneHbl aBHUMUPOBaHHBIE AaHHBIE MO CKOPOCTH NPUNOBEPXHOCTHOIO BeTpa.
07.06.2016 2anyLieH CepBMC BUPTYanbHOM MHTErpauuni AaHHbIX reonoprana.

13.03.2016 3anyLieH cepemC 33Ka3a Noaei Bojgo3anaca 061akoe.

20.02.2016 [JobaeneHbi aHUMUPOBaHHbLIE AaHHbIE BOAO3aNaca 0DNakoe,

26.01.2016 VicnpaeneHa owwbka B onucakuy reorpa@uueckon NpUBasKK AaHHbIX.

24.01.2016 JobaeneHb! BHUMMPOBaHHbIE AaHHbIE MHTErPaALHOIO BarocogepXaxua 3a 2015 .
23.12.2015 fobaeneH pasgen «Mybavkaumu»,

30.11.2015 3anyuieHa aHr10a3biYHan Bepcra noprana,

25.11.2015 fobaenex pazgen «MeToauka.

20.11.2015 3anyuieH cepByC 33Ka3a AaHHbIX.

17.11.2015 3anyuieH nopTan ¢ aHMMUPOBaHHbIMW AaHHBIMW MHTErpanbHOro BAArocogepXaxHna 3a 2004 — 2014 rr.,

fire.fryazino.net/tpw/News.aspx

dima@ire.rssi.ru

http://fire.fryazino.net/tpw/



