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MHOIONETHMX AaHHbIX rnobanbHOro paguoTensioBoro nonst 3eMrnnm B KOHTEKCTE

MHOromacLTabHoro nccriegoBaHns cucteMbl okeaH-aTMmocdepa. // Nccnepn. 3emnu
n3 Kocmoca, 2007, 1, C. 7-13.



PagnotennoBble NOPTPEThl PasnuYHbiX OObEKTOB

Zrazhevskij A.Y., Golunov V.A., Ermakov D.M., Smirnov M.T., Novichikhin E.P.,
Golovachev S.P., Konkov E.V. The development of radiophysical methods for the
polarization (including stereo) images acquisition in millimeter range related to problems
of objects recognition, navigation, emergency management, security control and

antiterroristic activity // IGARSS 2005, 4, P. 2258-2261.
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Me3omacluTabHble CUHOMTUYeckune
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Vatch - Atmospheric River Watch
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Data Providing Service

AMSR/AMSR-E products order by GCOM-W1 Data Providing Service

Allow us to notification to you our newly established website that as of August 22, 2011 we
have launched a website in order to provide users for JAXA's newly satellite data service by
"GCOM-W1 Data Providing Service™. We hope that you will drop by and use our website as
follows.

Please visit: https=//gcom-w1 jaxa jp/auth.htm! (Japanese, English)

On the website, the product of the microwave radiometer containing AMSR2 of GCOM-W1
is provided with this service. In addition, it is distributing of the standard products by the
following satellite sensors for the time being.

*The new AMSR2 products will be updated with completion of product distrbuting
preparation in which JAXA will schedule a launch for the fiscal year of Japan 2011

< Sensor (as of January, 2013) >

® AMSR: April/04,/2003 - October/24/2003 =
®* AMSR-E: June/01/2002 - Observation Halted

® AMSRZ: January 23, 2013~ (Levell) released, May / 2013~ (Level2 or more) (plan)
On the website we have posted details about all of our products. new information, the online
ondring system, and so on that are essential to know more about our "GCOM-W1 Data

Providing Service" Please feel free to visit our new website fully loaded with convenient
functions as follows!

Please visit: https://gcom-w1 jaxa jp/auth html (Japanese. English)

* The user's registration is newly necessary in order to use this service -
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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



[Tpobrembl ornepaTtuBHOro NMPOrHo3a

J. Kaplan, M. DeMaria, and J. Knaff, 2010. A revised tropical cyclone rapid
intensification index for the Atlantic and Eastern North Pacific basins. Wea.
Forecasting, 25, 220-241

“The relative importance of the individual rapid intensification predictors is
shown to differ between the two basins (Atlantic and eastern North

Pacific).

<...»

Specifically, the POD for the RIl ranged from 15% to 59% (53% to 73%)
while the FAR ranged from 71% to 85% (63% to 79%) in the Atlantic
(eastern North Pacific) basins, respectively, for the three thresholds
studied. Nevertheless, the modest probability of detection and relatively
high false alarm ratio of the rapid intensity index and other intensity
guidance demonstrate the difficulty of predicting RI, particularly in the
Atlantic basin”
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B03MOXHOCTU «BbICTPOro» MoaennpoBaHnus

Wimmers A.J., Velden C.S. Seamless advective blending of total precipitable

water retrievals from polar-orbiting satellites // J. Appl. Meteor. Climatol.
2011. Vol. 50. No.5 P. 1024-1036.

Hepywee A.®., KpamyaHuHosa E.K. MetTon onpenerneHns xapakTepucTUuk
aTMOCPEPHbIX OBWXEHUA MO OaHHbIM WU3MEPEHUN METEOPOSTIOrMYECKUX
reoctaunoHapHbIX cnyTHUKOB // ccrnegoBaHne 3emnu na kocmoca. 2011. Ne
1. C. 3-13.

Epmakoe [J.M., HepHywuy A.ll., lLlapkos E.A., LLIpamkos A.H. BoamoxHoCTH
NOCTPOEHNA KPaTKOCPOUHbIX rnobanbHbIX pagauoTennoBbIX MN30bpaXeHun
cuctembl okeaH-aTMocdepa Ha 6ase nporpammHon nnatdopmbl Stream
Handler // CoBpemMeHHble NpobnemMbl ANCTAHUMOHHOIO 30HANPOBaAHNA 3eMNK
n3 kocmoca. 2011. T. 8. Ne3. C. 9-16.

(Epmakose .M. YepHywud A.ll, Lllapkoe E.A., Lllpamkoe H.H. [lpocmpaHcmeeHHo-
8peMeHHasi UHmepronsauusi criymHUKosbIx paduomempuyecKkux 0aHHbIX Ois uccriedoeaHusi
mpornu4yecko2o UyuknozeHe3a / Teaucbl 0oknadoe VIII Bcepoccutickol omKpbimou
KoHepeHuyuu «CoepeMeHHbIe rpobriembl OUCMAaHUUOHHO20 30HOUpoeaHusi 3emrnu u3
kocmoca». — MKW PAH, Mockea, 2010. 15 — 19 Hosi6psi 2010. — C. 62.)



Wimmers, Velden: Seamless advective blending (2011
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OueHka 1 KoMrneHcauma OBMXEHUS

M(x,y) — eekmopHoe rosie cmeuw,eHuUuU

V(x,y) = M(x,y) / t — none ckopocmeu
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ClwimBKa nakyH

X =(x+L+j-1)%L+1 y'=yp+k w  =-1 w, 20 w, =-Lw, 20,j=1./-1

24 X LY X,y

d=[1/2-0,5]-2+5 Xp=x " y, =y 420
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Epmakoe .M., Paee M.L., HepHywuy A.ll., Lllapkos E.A. Anroputm
NOCTpPOEeHUss rnobanbHbIX paguvoTENSIOBbIX MOSIEM CUCTEMbI OKeaH-
aTtMocdepa BLICOKOM MPOCTPAHCTBEHHO-BPEMEHHOW AOWUCKpPETU3aLumn
MO CNYTHUKOBbIM MWKPOBOSHOBbLIM u3MepeHusam // WccnepooBaHue

3emnu ns kocmoca. 2013. Ne 4. C. 72-82.

Wxﬂn o TV, eXp( 2-m/d),np14 Wi >0,
Wxi+m’yj+ = W — _ 1
xi+m,yj+n ) p xitm yj+n - 0
Wx”’”,yj*" +eXp( 2 m/d) HpHW tm g, —O
Wx‘er yj+n =
: — 1, ipu Wi yon = -1

n=[m-v, |,m=1.D.
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OueHKa TOYHOCTU MHTEPMONALUN: KPUTEPUM

NpeanbHaga npamasa (UIM) =i
j=ai+b

[Mpamaa MHK

Wimmers, Velden, 2011:

e=|j—i]
d = CKO or MHK
d'= CKO ot UII

Kak GpyHKImn Af

]
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Epmakoe [.M., Lllapkose E.A., YepHywud A.[l. OueHKka TOYHOCTMU
NHTEPMNONALUMOHHON CXeMbl CNYyTHUMKOBOro paguotennosugeHunsa //
CoBpeMeHHble NpobnemMbl AUCTAHLUMOHHOIO 30HAMPOBAHUS 3eMnn u3
kocmoca. 2015. T. 12. Ne2. C. 77-88.

[MorpewHocTb 0,8 Mm MorpewHocTtb 0,5 (?) - 2,0 mm



OueHkM NoToKoB. AABEKLIMSA CKPbITOro Tenna
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Epmakoe .M., Lllapkoe E.A., YepHywuy A.Jl. OueHka
TpornocdepHbIX aaBEKTMBHLIX NMOTOKOB CKPLITOrO Tensia Hag OKeaHoOM
npn aHUMaLMOHHOM aHanuse paguoTensioBblX AAHHbIX CMYyTHUKOBOIO

MoHuTopuHra // iccnegoBaHue 3emrnn 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).
MSW: maximum sustained wind (in knots, 1 kn =0.514 m s~!). Dates are given as mm/dd/yy

SST




G.M. Zheng, D. Tang, 2007. Offshore and nearshore chlorophyll increases induced by
typhoon winds and subsequent terrestrial rainwater runoff. Mar. Ecol. Prog. Ser., 333,
61-74
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Fig. 6. GFO SLA (Geosat Follow-On, sea-level anomaly) transects measured (A) 3 d before, (B) during, (C) 1 d after, and (D) 4 d af-

ter typhoon. TMI-AMSRE SST data measured along the same transect and on the same day (not precisely the same time) with

SLA are overlaid. SLAs in the typhoon centers were high during the typhoon and low 1 d after the typhoon. Low SLA matched

low SST in the track of the typhoon. Insets: GFO transects and location of present typhoon center (solid circle) and past center
(dashed circle); see Fig. 1 for overview.



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
S5T anomalies and storm minimum pressure.
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Figure 3. Relationship between humicane storm induced
S5T 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 057,
respectively. Some of the scatter and the relatively
weak correlation may be attributed to differences in
the upper ocean thermodynamic structure between
the Equatorial Atlantic and the North Atlantic and
varying forward storm velocity, 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. lNepmskoB, 2007, aBTopedepaT ancc. 4.d.-M.H.

«[1o cygoBbIM rnaposiorM4ecKMmMm gaHHbIM NOKa3aHo, YTO «cnen» taudyHa B
okeaHe MoXeT ObITb TennbiM. Ha macwtadbax nofiIMroHoB NPy NPOX0XAEHUU
TandyHoB TenoobMeH Bo3pacTtaeT He Boriee YemM B ABa pasa, HO NOTOKU
9HEprnn BeTpa Ha NOBEPXHOCTU MOryT NpeBbIlWaTh boniee YemMm Ha NOPSAAOK UX
dooHOBbIE 3Ha4YeHUsA. I3MEHEHMA TENNOCoAEPKaHNS N NOTEHUMANbHOW 3HEPIUN,
COM3MEPUMbIE C MOSHON TENOOTAA4YeEN N SHEPIUEN BETPA HAa NOBEPXHOCTU 3a
BpeMs BO34eUCTBUA TandyHa, NPOCeXnBarTCA TONIbKO B BEPXHEM
nepemMeLlaHHOM cnoe»

3. NManbmeH, Y. HetoToH, 1973. LlnpkynaunoHHble
cucTtemMbl atmocdepbl

«...BXXHEULLUMM NCTOYHMKOM MOSTHOW 3HEPrnun sABnsieTcsl 6OKOBOW NPUTOK
BOASAHOro rnapa BO BfiaXXHOM NMPU3EMHOM Cfoe, HO <...> OOMONMHUTENbHbLIN
NPUTOK CKPbITOro M OLLLYTUMOro Tensa OT MOPCKOW NOBEPXHOCTU B 0bnacTu
aapa Takke npeacrtaBnsaeT UCTOYHUK Tensna, KOTopbIM NpeHebperatb Henb3a»
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Alberto CeBepHast Atimantuka (NA) 03 — 23 aBrycra 2000
Debby CeBepnasa Atnantuka (NA) 16 — 25 aBrycra 2000
Bilis CeBepo-3anan Tuxoro okeana (NWP) 15 — 24 aBrycra 2000
Ewiniar CeBepo-3anan Tuxoro okeana (NWP) 11 — 18 aBrycra 2000
Jelawat CeBepo-3anan Tuxoro okeana (NWP) 01 — 12 aBrycra 2000
Giema CeBepo-BocTok Tuxoro okeana (NEP) 04 — 11 aBrycra 2000
Hector CeBepo-BocTok Tuxoro okeana (NEP) 08 — 20 aBrycra 2000
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‘Category-6” Supertyphoon Haivan in

Global Warming Hiatus: Contribution from Subsurface Ocean

Warming

I.-I Lin', Iam-Fei Pun, and Chun-Chi Lien

Department of Atmospheric Sciences, National Tatwan Umniversity, Taipei, Taiwan.

With the extra-ordinary intensity of 170 kts, super-typhoon Haiyan devastated the
Philippines in November 2013. This intensity is among the highest ever observed for tropical
cyclones (TCs) globally, 35 kts well above the threshold of the existing highest category of 3.
Though there is speculation to associate global warming with such intensity, existing research
indicate that we have been in a warming hiatus period, with the hiatus attributed to the La
Nina-like multi-decadal phenomenon. It is 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 intensification.
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Printer Friendly Version

TC FAQ

Frequently Asked Questions

Back to Tropical Cyclones Winds Page | Back to Main FAQ Page

» Basic Definitions

« Cyclone Names

* Cyclone Myths

* Cyclone Winds
Contributed by Chris Landsea (NHC) » Cyclone Records

+ Cyclone Forecasting
« Cyclone Climatology
« Cyclone Observation
* Real Time Info

» Historical Info

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

* Hurr. vs Tornado

Subject: D7) How much energy does a hurricane release?

Hurricanes can be thought of, to a first approximation, as a heat engine; obtaining its heat input from the
warm, humid air over the tropical ocean, and releasing this heat through the condensation of water vapor
into water droplets in deep thunderstorms of the eyewall and rainbands, then giving off a cold exhaust in
the upper levels of the troposphere (~12 km/8 mi up).

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),

* Hurricane Field Program
» Current Hurricane Data
» Hurricane FAQ

+ Method 1) - Total energy released through cloud/rain formation: * HRD Projects |
» HRD Calendar
*» HRD Blog

» External Links

It turns out that the wast majority of the heat released in the condensation process is used to cause rising
motions in the thunderstorms and only a small portion drives the storm's horizontal winds.

An average hurricane produces 1.5 cm/day (0.6 inches/day) of rain inside a circle of radius 665 km
{360 n.mi) {Gray 1981). (More rain falls in the inner portion of hurricane around the eyewall, less in
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 cnn;:lgensatmn, this amount of rain produced gives T R T T e
5.2 x 107 Joules/day or |
6.0 x 104 watts.

« AOML Home
+« Contact Information
= Search for Staff

a Caarrh Duhlicatinne

This is equivalent to 200 times the world-wide electrical generating capacity - an incredible amount
of energy produced!
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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 a 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 turned 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
minute. 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
National Hurricane Center. Two further sites,
one from a small college and the other from an
advanced placement high-school physics
course, guote a power output of 2x10'® watts,
but 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 G, 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- 2x££:r:.,y3rdr. W

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, r_, 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'* warts. 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

107

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
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found on the Web, it is still an imp
quantity, equivalent to the world-wide electri-
cal generation capacity as of 1 January 1996, as
reported by the US Department of Energy.

Correspondence to: Prof. Kerry A. Emanuel, Pro-
gram in Atmospheres, Oceans and Climate, Mas-
sachuserts Instinute of ‘Technology, Cambridge, MA
02139 USA.




[TanbmeH, HbloToH. LInpKynaunoHHbIe CUCTEMBI
aTMocaepbl

15. Tponnyeckne UMKNOHbI, TaudyHbI, yparaHsbl

15.6. Npuxono-pacxon saHeprnu

«BHyTpu Kpyra paguycom 1° LUMPOTblI CyMMapHas reHepauust 3Heprum
cocTtaBsnana go 0,52-107° kx/c. <...> VCTOYHMK Tenna ang 3Ton Yactu
paBeH 36,5-107° k[Ix/c; cnegoBaTtenbHo, <...> nuwb okosro 1,4%
YKa3aHHOIo KonuM4ecTBa npeobpas3oBbiBanacb B MEXaHUYECKYIO IHEPTUO»

«...0Ns «CpegHero yparaHay <...> reHepauusi KNHETUMECKOW SHEPIrum B
obnacTtu pagnycom 6° wmpoTbl coctaBngeTt 1,510 kx/c. <...>
[lpuBeaeHe AaHHbIX ... K COOTBETCTBYHOLLUMM eANHULAM O3AET BENTUHUNHY
MCTOYHMKA Tenna Ang Bcero LuknoHa okono 63-1010 kOxx/c»

Yy, 2° [ean, 1° | 3neH, 1°
[TpUTOK CKpbITOro Tenna (agBekuust) 0,55 T1BT | 0,37 T1BT | 0,37 BT

LononHutenbHbln UCToYHKK Tenna (ot mops) | 0,01 MBT | 0,03 MNBTt | 0,06 MNBT




Kerry Emanuel, 1998, Weather

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

[Onccnnaumnsa KNHETUYECKON SHEPTUMN:

R =30 km, V =50 m/c — 0,003 INBT

R =50 km. V = 80 M/c @30 n@

BepTukanbHbIM NOTOK NOMHOro tTenna:.

R =100 km, V =85 m/c — 0,050 lNBT

R =50 km. V = 85 m/c @13 n@
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Geophysical Research Letters g’

RESEARCH LETTER Local amplification of storm surge by Super
101002720146L060659 Typhoon Haiyan in Leyte Gulf

Nobuhito Mori’, Masaya Kato?, Sooyoul Kim?, Hajime Mase’, Yoko Shibutani’, Tetsuya Takemi',
Kazuhisa Tsuboki?, and Tomohiro Yasuda'®

Key Points:
« Hindcast of typhoon Haiyan
+ Local amplification of storm surge in

the Leyte bay
» Seiche oscillation due to steep
bathymetry by Philippines trench

17 : : ; : 970

LI

[1[1]

7 |
120 122 124 126 128 130

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 U,q, Pmin, and water surface elevation were qualitatively well

simulated by the numerical models. [{aER3Yelalele s NE=(s [T mequivalent in size to San Pedro
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radiothermovision of atmospheric mesoscale processes: case stud
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
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BLEMA HAXMUTE Ha KHOMKY “Loc”, "Ltw™ wan “Utc” cnpaea oT okHa w3oBpaxeHus. AnA noayyeHus MHOoOpMaLMK o TUNE NoAaR, koTopoe By

et

PaccuUMTaHD, YAEPHKUBANTE KYPCOP MbILKM Haj BEIOPaHHON KHOMKOR (CM. TAKKE NPUMEYaHHE K NYHKTY «TTpUBA3KA NO BpEMEHW» paziena
«MeToaWkas), PaccunTaHHOe noje DYAeT NoKa3aHo B OKHe 200pakerna. A coxpaHeHuA Mona Ha CEOM KOMIMBHITED

OTep HaXMWUTE KHOMNKY “Save” nog
W300paxeHuen,

[laTa v BpemA (2004-2015 rr){2015-01-02 01:00
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NHTepakTnBHbIN Kanbkynatop ansg ATMocdepHbiX PacyeTtos

[ -] CNyTHMKOBOE PAAWMOTENNOBHUAEHME:
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g AWMHAMMWKA TEQPWUIVHECKHN NoNEA

5 ! A W Hanoom i

1 RI[xy=240..480,t]=100"del(tpw[x,y,1], sst[xy,t])*sin(latr(y))

KRS SHEUEHIH B mu A

1B del(A,B)=(A-5,07)/0,38 — (B-27)/4
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- s - latr(y)=(90-0,25"y)*3,14159/180
. PaspaboTka npuvHUMNOB W NporpaMMHbIX CPeAcTB SKcrpecc-aHanusa
& ObICTpOpa3BMBaKLLMXCA NPOLECCOB B cUCTEME aTMocdepa - noacTunaroLlas

4 MOBEPXHOCTb 3eMITIN HA OCHOBE BUPTyanbHOW MHTErpauuMmM pacnpenenéHHbIx
@ /ICTOUYHMKOB Aa@HHbIX CMYTHUKOBOIO MOHUTOPWHra

P®DU Ne 15-07-04422 (2015 — 2017

POCTOM CUHTaKCUC

- PacwumpaemocTtb
- BuptyanbHas nHterpaumsa

- Pacn penerneHHbie BbIYHUCIIeHNA
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V HTEPaKTUBHOE CIMYyTHMKOBOE pagunoTterniiosngeHne

Epmakoes .M., lLlapkos E.A., YepHywuy A.l1. CnyTHUKOBOE pagmnoTennoBugeHmne
Ha CMHOMTUYECKUX N KNUMaTUYECKN 3Ha4YMMbIX macluTtabax // ccnen. 3emnu ms3
kocmoca, 2016, 6.
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CnyTHUKOBOE PAAVOTENM/IOBUAEHUE:

AVNHAMMKA FEOOU3UYECKUX MONEW

AHWUMAELIMA MeTonunka MySaukaLn Hoeocmm KOHTaKThI

20.02.2016 fpobaeneHs! 3HUMUPOBAHHLIE A3HHLIE BOAO2aN3Ca 0DNaKoE.

26.01.2016 MicnpaeneHa owwbka B ONUCAHWW reorpafguueckoi NpUBA3KK A3HHBIX

24.01.2016 fobaeneHs! 3HHMMWPOEIHHBIE 3HHEBIE MHTEMPANEHOMD BA3rOCOdepkaHma 32 2015 r,

23.12.2015 fobaene pazgen «ybankaumm»

30.11.2015 3anyilleHa aHrAoAz6IYHaA BepCHA NopTana

25.11.2015 fobaeneH pazgen =MeTogukas

20.11.2015 2anyiied cepByC 33Ka3a A3HHLIR

17.11.2015 2anywied nopTan € aHWMUMpOBaHHLIMKY AaHHLIMK MHTETPaALHOrD BAArCCoOdepXanna 3a 2004 — 2014 rr,

dima@ire.rssi.ru



