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Complex Satellite Monitoring
KomMmnnekcHbIN CNYTHUKOBbIA MOHUTOPUHT
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Satellite Oceanography Information Source
CnyTHUKOBbLIE UCTOYHUKU OKeaHorpaduieckon nHpopmayum
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Complex Satellite Monitoring of Water Resources in
Turkmenistan
KoMnnekCcHbIN CNYTHUKOBbLIX MOHUTOPUHI BOAHbLIX pecypcoB
TypKMeHUcCTaHa

Kacnuuckoe mope
The Caspian Sea

Kapa-boras-I'oa
Kara-Bogaz-Gol Bay

CapbikaMbIin

Sarykamysh
AJTBIH ACBIP

Altyn Asyr
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Complex Satellite Monitoring of the Caspian Sea

KomMmnnekcHbIX CNYTHUKOBbLIN MOHUTOPUHI Kacnunuckoro mops
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TemnepaTtypa NnoBepPXHOCTU MopA e Sea Surface Temperature
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TeMmnepartypa
NOBEPXHOCTU MOpPA
Sea Surface Temperature

IIpocTpancTBeHHAS
U3MEHYUBOCTh
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Spatial distribution of SST
interannual trend in the
Caspian Sea
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U3amepeHun ypoBHA mops/o3ep e Water Level Measurements




[laHHble CNYTHUKOBOWU anbTUMETPUK
Satellite Altimetry Data

Juist uccyie10BaHUSA U3MEHYMBOCTU YPOBHS
Kacnmiickoro mopsi v 03epa CapbikamMbIill, CKOPOCTH

MPUBOTHOIO BETPA H BHICOTHI BOJIH HCIOJIb30BAJNCH
nannbie cnyTHukoB TOPEX/Poseidon (T/Pu
Jason-1/2 (J1/2yo cnenyoineii npuYHHE:

< Ilepuoa mpoBeneHusi MOBTOPHBIX H3MePeHU N
B10JIb TpeKkoB (~9.916¢cyToOK) COOTBETCTBYET
MPOCTPAHCTBEHHO-BPeMEHHbIM
XapaKTePUCTHKAM OCHOBHBIX
THAPOJIOTHYECKUX M THAPOIMHAMUAYECKHX
HpoLeccoB.

< Paspemenue 2 cM, 0 MPOCTPAHCTBY - 7 KM.

< Jlannbie cmyTHuka T/P mpeacTaBisiioT co0oii
HeNnpepbIBHBII 1 HauOo0J1ee TJIMHHBIH 110
BpeMeHH psiji n3Mepenuii (ceHTsiopn 1992 —
aBryct 2002)
€ BO3MOKHOCTBHIO €r0 MpOo/JIeHUsI JaHHBIMH
cnytHuka J1 (siuBaps 2002 —deBpaan 2009)u
AaHHBIMHU cmyTHHKA J2 (M10ab 2008 —1o
HACTOsIIee BpeMsl).
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[laHHble CNYTHUKOBOWU anbTUMETPUK
Satellite Altimetry Data

For the analysis of the Caspian Sea anSarykamysh
Lake level, wind speed and significant wave height
(SWH) variation the measurements of
TOPEX/Poseidon (T/P) and Jason-1/2 (J1/2)
satellite were used because:

TOPEX/Poseidon < The orbital repeat period (~9.916
days) is close to characteristic
temporal scale of the basic
hydrological and hydrodynamic
phenomena.

< The T/P data represent the longest
time-series of satellite altimetry
measurements (September 1992 —
August 2002) with the possibility of
the data extension by J1 data along
the same tracks (August 2002 —
February 2009) and J2

(July 2008 — present time).
>
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The Caspian Sea Level Variation
U3meHUYuBOCTL YpoBHA Kacnunuckoro mops
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The Caspian Sea Level Variation
U3meHUYuBOCTL YpoBHA Kacnunuckoro mops
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The Caspian Sea Level Variation
U3meHUYuBOCTL YpoBHA Kacnunuckoro mops
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CpaBHeHUe AaHHbIX CNYTHUKOBLIX U HaTYPHbIX U3MEPEeHUH
Comparison of Satellite Data and Level Gauges Data

S RMS (m) Cpeanuii Kacnun
o The Middle Caspian Sea

0.]7

OxHbIM Kacnun

The Southern Caspian Sea KO:)(l)(l)I/IHI/IeHTbI KOppeEasinum 1
CPpECAHCKBAIPATUYHLIC OTKJIOHCHHUSA YPOBHA MOPHA
MEKAY JAaHHBIMHA YPOBHCMEPHLIX ITOCTOB 1
AAHHBIMHA AJIbTHMCTPHICCKHUX H3MepeHHﬁ.

Correlation coefficients and RMS between

average monthly data of sea level gauge
measurements and satellite altimetry data.

Crossover Points

Whole
Level gauges Northern Part Middle Part Southern Part Sea
(altimetry)

0.8 0.85 0.9 0.95 1 057-092 | 133-244 | 133-092 | 209-092 | 209-016 | 031-092 | 031-016
Coefficient of Correlation (1) Makhachkala 0,876 0,859 0,923 0,931 0,91§ 0,931 0,892 ,938
% £ |(2) Fort Shevchenko 0,899 0,739 0,862 0,853 0,90 0,843 87a, 0,906
S & ((3) zniloy Island 0,876 0,863 0,948 0,942 0,932 0,931 @9 | 0,950
(4) Kara-Bogaz-Gol 0,876 0,876 0,943 0,942 0,941 0,948 (9| 0,953
< |(G) Turkmenbashi 0,841 0,889 0,951 0,960 0,919 0,919 0,892 0,941
fg £ |(6) Baku 0,859 0,874 0,952 0,953 0,929 0,954 0,937 0,998
US) & 1(7) Neftyanyye Kamni 0,861 0,850 0,918 0,933 0,914 0,948 ,90B 0,940
(8) Kuuli Mayak 0,880 0,831 0,925 0,932 0,922 0,947 0,91 946
Whole Sed(level gauges) 0,909 0,876 0,963 0,964 0,956 0,96 0,936 0,978
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Spatial Variability of Rate of Change
of the Caspian Sea Level
NMpocTpaHCTBEHHAA U3MEHYUBOCTb CKOPOCTU U3MEHEeHUNA

ypOBHﬂ Kacnunckoro mops
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Wind Conditions
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BeTpoBou pexum e Wind Conditions
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BetpoBou pexum e Wind Conditions
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Pexum BonHeHua e Wave Conditions
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Pexum BonHeHua e Wave Conditions
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3anuB Kapa-bora3s-I'on e Kara-Bogaz -Gol Bay
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3anuB Kapa-bora3s-I'on e Kara-Bogaz -Gol Bay
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3anuB Kapa-bora3s-I'on e Kara-Bogaz -Gol Bay
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O3epo Capbikambiw e The Sarykamysh Lake

Landsat 7 Landsat 7
19 Aug 1999 14 Aug 2003
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O3epo Capbikambiw e The Sarykamysh Lake
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O3epo Capbikambiw e The Sarykamysh Lake
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O3epo AnTbiH Acblp e The Altyn Asyr Lake

MNMpe3nageHT TypKMeHUCTaHa
lN'ypb6aHrynbl bepabiMyxamenos:

CerogHs Mbl BCe o4eBMALbI TOro, Kak
B anoxy Benukoro Bo3poxaeHus
cObiBaeTcsl BeKOBe4YHasaA Me4Ta
Hapoaa 06 usobunbHou Boge. B
CTpaHe BeAeTcsa rpaHaAuo3Hasn paboTa
No pauMoHaribHOMY UCMNOJIb30BaHUIO
BOAHbLIX pecypcoB, yryudlueH 1o
BOAOCHabXeHUsA opoluaeMbIxX
3emMesib, OCBOEHMIO HOBbIX NOCEBHbIX
nnowanen. Pacwuunpsrorcs
AeUucTByroLWmMe BoAoeMbl, BegeTcs
CTPOUTENbCTBO HOBbIX,
ocyLiecTBNseTCA NpoKnaaka
OpOCUTENIbHON CUCTEMbI, KaHaroB,
MHOrmMe U3 HUX O6HOBNAIOTCA,
BHeAPSAOTCA COBPEMEHHbIe
TEXHOJNIOrMU OPOLLUEHUSA.

«HayKa, TeXHUKa ® UHHOBALMOHHbIE TEXHOJIOrn B 3NOXy Benukoro E

12-14 viroHsa 2010, Awxaban, TypkMeHUCTaH
© 2010, A.T KoctsiHon, C.A. lle6epes, 1.M. ConoBbeB

TURKMENISTANYN PREZIDENTI
GURBANGULY BERDIMUHAMEDOW:

— Dirie bir biziri yurdumyz iicin dil, eysem, tutus Merkezi
Aziya sebiti iicin irifidin uly dhmiyeti bolan ,,Altyn asyr*
Tiirkmen koliimiz beyik islerimiziii ajayyp miwesidir,
milletimiziri buysanjydyr.

PRESIDENT OF TURKMENISTAN
GURBANGULY BERDIMUHAMEDOV:

— Turkmen lake of “Altyn asyr” is a result of tremendous
work and subject of pride for Turkmen people. Its role is very
important not only for Turkmenistan but for the whole Central
Asia!

NPE3UJEHT TYPKMEHUCTAHA
I'YPBAHI'YJ1bl BEPABIMYXAMEOB:

— ITnoo ecex ’mux macuwmadOHbix pabom, NOONUHHAA
zopoocmyb napoda — Typkmenckoe 03epo «Anmoin aceipy. Ezo
3HAUeHue NOUCHUHE HEOUEeHUMO, U He MOIbKO ONA Hauieu
cmpanbl, Ho u 011a 6écezo pecuona Llenmpanvnon Asuu.




O3epo AnTbiH Acblip e The Altyn Asyr Lake
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«HayKa, TeXHUKa " MTHHOBALUUMWOHHLIE TEXHOJIOTNN B 3MNOXYy Benukoro Bospoxc.quuﬂ»

12-14 viroHna 2010, Awxaban, TypKkMeHUCTaH
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O3epo AnTbiH Acblip e The Altyn Asyr Lake

B anoxy Benukoro
Bo3poxaeHna ucnonb3oBaHue
CNYTHUKOBbLIX METO40B ANA
U3YyYEeHUS U KOHTPOJIA BOAHbIX
pecypcoB fiBnsAeTcA
HeobxoAMMbIM yCrnoBuem Ans
AWHAMUYHOro pasBuUTUA
TypKkMeHuUcTaHa

«Hayka, TexHuKa 1 UHHOBaLMOHHbIE TeXHonorum B anoxy Benukoro Bo3poxaeHus»
12-14 viroHna 2010, Awxaban, TypKkMeHUCTaH
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O3epo Capbikambiwl U ANTbiH ACbIp @
The Sarykamysh and Altyn Asyr Lakes
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«Hayka, TexHuKa 1 UHHOBaLMOHHbIE TeXHonorum B anoxy Benukoro Bo3poxaeHus»
12-14 viroHs 2010, Awxaban, TypKMeHUCTaH
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O3epo AnTbiH Acblip e The Altyn Asyr Lake
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Landsat 5 (TM) image
9 Octoher 2009




O3epo AnTbiH Acblip e The Altyn Asyr Lake
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O3epo AnTbiH Acblip e The Altyn Asyr Lake
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«Hayka, TexHuKa 1 UHHOBaLMOHHbIE TeXHonorum B anoxy Benukoro Bo3poxaeHus»
12-14 viroHsa 2010, Awxaban, TypkMeHUCTaH
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O3zepo Acapn, Cupusa e Assad Lake, Syria

OcmaHue 0 .
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Obina nocTpoeHa Aamba L
Tabagah Dam, 4To cTtano
npuyYnMHoOn obpasoBaHusA a Seleucialgier
BOAOXpPaHUNULLUA, '
Ha3BaHHoro osepom Acap,
KOTOpOe UCMnosib3yeTcs
ANA OpoLUeHmnsA XIonKa.
Bpoonb TevyeHunsa EBdpara,
pacnpocTpaHeHo cefnbCKoe
X03A1UcTBO. CNyTHUKOBbLIE
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Osepo Acap u Beretauua e Assad Lake and vegetation

Landsat 5
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Osepo Acap u Beretauua e Assad Lake and vegetation
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Osepo Acap u Beretauua e Assad Lake and vegetation

Normalized Difference Water Index
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O60beauHeHue ycunun e Combined efforts
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BbicbixaHune Apanbckoro mops e Drying of the Aral Sea

MODIS-TERRA
118 Aug 2008
\7:15 UTC

27 April 2010

18 August 2008
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YpoBeHb Apanbckoro mopsie Aral Sea Level Measurements

Aral Sea (South) Lon= 60.00 Lat= 44.00
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CnyTHUKOBbLIN MOHUTOPUHI He(PTAHOro 3arpA3HeHnsA
Satellite Oil Spill Monitorino

HedrtsHbIE KAMHK

Qil spill monitoring in the Caspian Sea Envisat ASAR image
- Baku, 10 September 2004 10 September 2004
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NMouck HedpTAHLIX MmecTopoxaeHMn e Search for oil reserves

IIpocTpancTBenHoe pa3peinenne 250m

«HayKa, TeXHUKa " UHHOBAUUWOHHLIE TEXHOJIOTMN B 3MNOXY Benukoro BO3pO)Kp,eHVIS|»

12-14 viroHsa 2010, Awxaban, TypkMeHUCTaH
© 2010, A.T KoctsiHon, C.A. lle6epes, 1.M. ConoBbeB




AHOManbHOE LUBeTeHue Boagopocnen o
. Anomalous Algal Bloom_

Anomalous Algal Bloo occurredin the Southern Casp ia i 2005 with affected area of 20,000 km 2.

The unprecedented bloom developed in the beginning of the second decade of August and existed
until the end of September. Analysis of the satelli ~ te images for the same season in previous five
years,gld not confirm that phenomenon of such scale have ever occurred before.

IIpocTpancTBeHHOe pa3pemenue 250m
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OnTuyeckue n3odpaxeHna Bbicokoro paspeweHus (0.6-2.5 m)
o H|gh resolutlon optlcal |magery (O 6 -2.5 m)

Image @ 2010 DigitalGlobe
sulting
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