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Interannual analyses of the meridional distributions of Martian dust and clouds obtainec
by MRO-MCS
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NOGUCHI, Katsuyuki* ; IMAE, Kaori! ; KAWANISHI, Mai*

VRBIFRY
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We investigated the interannual variability of the meridional distributions of dust and clouds in the Martian atmosphere by using
Mars Reconnaissance Orbiter Mars Climate Sounder (MRO-MCS) measurements. As the previous analyses did not consid
measurement errors to depict the zonal averages, we took a criterion of 10% for the measurement error. Results show that Me
Year (MY) 29, which is regarded as a standard year in the previous analyses, had an enhancement of dust in the high altitud
(above 10 Pa) in the tropical region, and such an enhancement was not found in other MYs (28, 30 and 31). On the other han
the distribution of ice clouds in MY 29 roughly agreed with other MY distribution.
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Implementing Martian dust lifting scheme into DCPAM, and a diagnosis experiment of
surface dust flux
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KETIEZ A MERDRKGEWHSICHEL TBO, Rt zikd 5 HEEGHER L 5> T3 (Gierasch and Goody,
1968). ¥ A MEBGEARIC I, HEL DB DX X M EE LU, SLIRILEL, BIR, BN H S, TOHMTE XA MEE LT
WETRETIVTIMGR S NI X 558E LT ETIVTIHB TERVERR (XA STV ICKEEE LT 2EET
BRAEND B . ZEDWTL T IV —T"Tl, TN T 2835 A 2 ) B— g Y AF— LEHBA A TZKEKIEER
ETIIC K BEEMTON TV S. il Z1E Kahre et al. (2006 BUHEFHER TIX, 5221 TRV, JLEEROR D 5 &1 h
FTREE A NENEINT 2FHZLORMEIRZ S T ENTETCVS. THICH LT, RADHFEED T EIREK
PEERTE T )L DCPAM (FifGfth, 2012) Tld, LidD X X MEfEZ HHAA AL TWIRWIRI TH - 2. AWFETIE, DCPAM IC X
A NBEAF—LZFEL, XA MEERICB L TERT 3 2008EFERZITS T L2 HNET 5. R, RIZED
ETFINWVTEHHETETOWAEWNEDZT A N HOELEINCET 2 ERICES T L2 TELTWS. 2T TR, EidoX
A MBEEO—DTHBET IV THGFEI NI KD XA NEE FIFRAF— L% DCPAMANFEEET S #HIC, X A M&EE |
FAF—LOIRZ O ZRND T2DITHENCAE R X A M e s L—Y—& Uiz b L—Y—5&Z LIFEEREITV, ZD
FEER & Kahre et al.(2006D#5 74 LLlig 9 % .

T TTHW 2 ET IV HIERFABERKESERIC TR SN TV 5 KAATEERE TV DCPAM Td %. DCPAM Tl 3 T
BRI ") 27« 7 AREAZHANTWS. BEHERETIE CO, & K& X A b7z & L, Takahashi et al.(2003, 2008) A F+—
LERWS. B RAF—LICE5 2 % XA NofmEEE Uiz s 0% v 3. SLFDEFLE Mellor and Yamada (1974D /5741
e THRO T SNEHEBUREE IO TR % . iR HEFLE Louis et al.(1982)D /7 Hit > TEHli T 5. %735 XA —&IZ

BHRERZ O 5. CTFEERUEICIE AR Y R VikZe OB 21 TH B YD 2175, SnE S i3 A2 02 W, ShiEE
B3 32 9%, BHE 3KBETH D, |RIRD 1 NEBED 2T VT,

Zfal, XA h&EE FFRAF—LE LT KMH XF—L (Kahre et al., 2006} "EIZN % & D% DCPAM N2 L7z, Th
EHOCHREZ R N7 5w 7 ZEHEET-> 1. Z OFEE, Kahre et al. (200600 7 /LA E OFE R & Z=4i, (i & & I K6
U7z, BYRINCIZALEER DR D 54T T OJLHE 50 FEIHE & rafk 30 EHETH X iR B E LA > T0D LWV 5
B eir o Tz, Uk 50 FEARETIESRPEIEL 1, A 6 M2 HOHMET 2D EETL L EE N> TWB EBENS. C
DOIRIFMEEARZE IR T % LFR S N5 (Briggs et al., 1979)F 7z, ik 30 BT TR sRPEIEL 1, A 1 A EH DR
T ZPFEOFBETELLBEENS>TVB BRI NS. TOWIE—HEHEYF 72 & BTN (Joshi et al., 1997)}15
RFC 16 MHC X A AVEE EA DTV, T T ORBRTITEHMICITEI TR E —B L TV 20, Egicidseeic—%]L
TV, FIZIE, AETIVORX A N T7F w7 AlX Kahre et al.(2006) © & tLMOHE T—HAkE { &> T3, TOfE
FIIEEE DR X EELFHR G OO ICBIRT 2 EBbNs. TTTRETIVERGINZMIC K S XX FEE R
AF—LWFEETEOT, BEXA N TEINCKZ XA MEE EIFAF—LORERED TV 5. IBX, i, £
UFEEREE B A TR ZIT> T FETHS.
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Assessment of Mars surface environment for MELOSL1 lander using Planetary Genere
circulation model DCPAM
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1. lFCsIC

BE, DDEDOFH TEBIUHEII 2 =7 1 ICBWOTEREMIC X 54560 - REREEEZ TR L Ul AR RA R
(MELOSL) DERIMHED 5N TV 5. GHE T, MIRICERERZIE N, NA T TDFEM L2 EHRE D & 3N ARG
Z B EmHE L, &R - & - BUEB X URKHOX A S Z2BllR e LI KERBREOE=_2) V7 Z2iT52 &
ZHIEL TV . BEMKS X CBHT 2 BRI ORGE BRUBRE#OZ2RE & EROoIcE, Bl e
B Hilc & HIEEHHE L THE S RENDH 5.

CORMBEICH L, BLBIRKABRET )V, HEERETI, 5=V LT 4V al—y 3 VETIVOERREERIC,
SEBUED S KGURAE A — IV Wz 2 KRR ERRICE 9 2 B ilz it T 2 2 L HIEL TV, AV A —IUih 5K
SIS A — )V OBREERHMNE, 4t B KIBERIT 2 o 2 — TR & iz CReSSE & UL AT 2L THIF & iz
SCALE-LESZHWTIT9 & U, BIFEME T IVOKERGNDF 2 — =V FVEHE L T aBisisz 211> T3 (K21l
fll 2013; 75152 il 2013). SRR R o — )L O BT 1 HIERGRAA FE M EERIC THIFE S N T E BB RAKIEERE TV
DCPAM (FifGftl 2012) &2 F % . ARZE Tld, DCPAM DFTHRAGR ENA F 2 T BRI U — RS8R T 7 A4V Z— O
Rz L, ZNUCHED O TRARIERE T VDT — 2 72 W T2 @Y R BRIl 5 1 OBt 217 5 . KIS Z D 5iE7%
W PR D5 [l flitth 21 351 2 BRI DAS RIS DV TRT .

2.EATZT—%

DCPAM (& A7 M ViEE W KA KIEERTET IV TH O, RS EOYHLEFIE AZISHE Uiz E DZ B A LT
W5, HIEH D7 VAN REBEXCEEMOHEIZ Y — X 70— LT —_ A ¥ —DOBHFSE RIS DN TV . KT I
31 THIST B KPR FRIFREIZH 200 kmTH 5. ShiEEEIZ 36 8T, I NEOEERZHN 3 M TH 5. EFNICIEFY—RY
0—7 )Y — XA ¥ —TEE NI ENR 2 A S ORI 72 5 2, SEEIREVIIASE L U 7 KEFERTHEZTS .
FRHTICIZZ DRED 2 EDDFERE S B,

it 9 2 VPRI 3 DDBEPEREMMH (a2 — T L—&, ZVUER, 4T ¢ AR I B S L miEE & R
JE, 1 m DX & KRG, R I B KRGS TEER Y, KBGO T, 221 (R & R ISR ed
LEAKRE) THS. TNSDT—ZNEEEORGHNIDRE L SN TV S, EFTIARNIF AT LTV 3 4 DOFERHY
(Ls =331, 324, 14, 135)°5 90K H T, BIERBRN 5 15 KNEHBORYHEDO HZEL 2%,

3. BRI A DIRE LR

ETFIVORERENAF Y T BLORT—RISAT 7 A V2 — L OB L 3 2 BORMEE, 7V 05 FEOEE
WSS L R 52 &, ET VDR TA T — )V T U TS 3R OIS L 1355 2 & THB. 2T T, Xl & mid
IR T THNTRE Z2 A E U TR A D 37D EGE U CEIIE BIC BT 2EZFHME L, RS TEIC OV TIEET IV
TRME T NZEIRISHIST 2 A —)bNA MW TEBEOEESICBIT 25T ZHMIT 5. LHOER, KGRI OV TR
TV 2 18 (SR 12.5 m)OFHEAERZ WV CEEMEZTTS &, BlEN2AIROH 2 b2 X <HHT S EM0D
o e QIEICOWTIRETIVE 108 (S 1.35 km)DXIRTE 2 5B R —)bng B EHWTEEMIERTV, &
Stk LT e0Paz LK LERIENAKIEDTFEbZ BB RFHET 5 2 LMD BN,

DL EOREFICHD E, 3 DDA D 4 DOREMIC BT 27— 2O 21T o 72 5 1 it Th s =2 —
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k22 L—% (202.5E, 42.7SP) Ls = 3315 5 DRI DWW T, FEEKOBGRFHI R B YFRICEHT % &, HEEA
iE 190 - 220 KTHZ{LDOHRIEIXA) 50 - 70 K, 28R I AR APIZIE—EDEZ/R L, ZOffIE ) 140 K TH > 7z, K%
R DB 77 & BELR ) D KMEIZZNZ N 480 WnT2 & 40 Wmr 2 755 T e b o7z, 551 X A~ DORFZERS)
i 28 2 T2 Rl EAS 2 ik U, BRI B0 2 KRR AUT 7R E OYFEN & OREAF L 5 2072 iHilis % FE T
H%5.

F—TU— P KEHE, R]IKBERET )V, KELREERE
Keywords: Exploration of Mars, General Circulation Model, Surface environment of Mars
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Estimation of Martian atmospheric composition change caused by CO2 condensation ar
its application to radio occultation
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VRBICTRE, 2 LR, 3 TV R
INara Women'’s University’ Tohoku University?University of Cologne

We estimated the Martian atmospheric composition change causedbydd@ensation using the Ar measurements obtained
by Gamma Ray Spectrometer (GRS) onboard the 2001 Mars Odyssey. We applied this estimation of the composition chanc
to the rederivation of the radio occultation (RO) measurements of Mars Global Surveyor (MGS) obtained at polar latitudes of
the winter hemisphere, because the MGS RO standard product which is available to the public did not consider the atmospher
composition change by GQrondensation. Using the rederived MGS RO measurements, we investigated the occurrenge of CO
supersaturation in the Martian polar winter atmosphere and found that there were more supersaturation in the rederived data th
in the original data.

F—T— R KR, CO2, IR, FehS, B
Keywords: Mars, CO2, supersaturation, condensation, radio occultation
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(Fe,NipSHHDIRRE 2 & NE NS N\ D ]

Equation of state of (Fe,Nj$ phase - Implications for Mars internal structure

AR BA L B R Y FE EA 2
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NENEIE, HERFERIC IR, <> ML, BOEREZED, R~ MUVE BB ML -2 MVERE - N
YIRVZHINZD, FEBY Y FIVMFET 50 E S MY ¥ MIVBEROESICE > TIRES NS, KEDEKI VT
IWERORE X, ¥V MIVEROERE & KBOREENDIRESI NS, KEDKICIEFOMICHENTEN TN S
EEZDN, BEICOVWTIITNE T Fel FeSOIEGYIE L THIHEIN TV (e.g., Urakawa et al., 2004) L L., X
BEOMIHIYS T ZEST T FeS & W5 B EEID NS T EhVrh > TED (Feietal., 2000) T DFICDOVWTEET
BRENH B, Fz SNCREAICH D ALEET IV TRy TIVOIFHEL RBENTVWER T D, Z v rIVOREICE
2B EET HEN DB,

KLIEZAVYEY RT7 VeIV ERHWTEEEEBRZITO, = 7 )V EFRT % (Fey.so,Nig.11)3SHHIC DWW TAER
A9 % 1) TOIRRE R ZTRE L7z, +-Fe (Tsujino et al., 2013)y-FeNi (Tsujino, 2012), F¢S (Seagle et al., 2006),
B XU (Fey.s0,Nig.11)3S DIRREA X2l > TR E NIHEITKH U THRIBRIR O 2170, = 7))L ERRENEEIC S
Z BRI DOV THSE M LIz, SNCEAICHE D LHET K B & IBEORIE 16 wt.%SE 7 wt.%Ni £75-> T3
(Sanloup et al., 1999) & SIS AR TRAEMICHEE L T3 & LTz8A (Fei and Bertka, 2005) 2962 % DO @it ic X %
A7k (Anderson and Isaal,2000; Laio et al., 2080Y5 &9 2 5 E N H %, TOHHEICK™ >V FIVEIFIRE 2HHId 2
E.OKBEO TR Y FVBIFETERWARENDH % T e Vb - Tz,

F—T— R KB, KBRS, AR M~ > B
Keywords: Mars core, equation of state, Mars lower mantle
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