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%o HEFBEEGHE L) KE WEEEE O R NSRRI BEAET D,

AARICERT 2B ORRKOBEFRIITEBETH D, PEHECTICELIVEEZE®RTILEE0,
TEWEOREDO — DXV IWENZN L THD, LOLARRL, LXORMIEE~OEE (L X3
B) ZEALLF A NETVIIHEELRYD, WMAEORIBIELE~OEEL KE W, LrLAERNS, fiiElc
L2 EFoMAE Otz oA OBMEFITZ SATFET LN, HUREY— X OfA (fh
NE) Z#HEBH CERLLEZRATZHIEITDOT N TH I, N EORW B E~DOEE (i shE)
EEHANLIZHANETVHIFE LR,

AFETIEZ, A MEET VORSER L2 FEBT 5720, ¥, ML E ORI £~ D EEDfiF
e, X, M EOERAENY OHELZEBL, ZNODORREY 7T —< 2R tT 52 L2
LT B, Flo, HEER3SFEH (20224F) OHEICZBWT, 77—~ 1IZBT L2 RKF O ()
Kif) LHIFRHRMETEORE OBEEEZHLNCT 27200 T =X DO EITH> & LTWb,

1) V¥, MhBEORBEE~OKE (VLXPR. MhEZHR) OB

YR, Lx, MNEORWEAE~OXELMHAT 572008 %Z 2 e wRibBIcfEST 28 2L
EEIdvrRYy 27 AR — (Tsogt-0voo) ICBWTEMTATETHoN, Filanru AL 2E
SED T, 2019 EE TG LT — % O 2 i3 2 2 & TL X2 # &Rl SR 3 o il % i
Wiz, ZODT —ZIFTRPREXKTH Y, FLFEIC DWW TEFEHIIN L D 201999 A 123 il L 72 T
MET — X EfEH Lz,
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K-3. 1080, FHAME - B EZIT-72Y 427 AR
ISR TR AP & D WAL S RIS B, e
BT — & RO ETOBRIC L BB D EAK X " i
A A NRBERETHY . ZOFEKITEFREC LS FAT D
T R TS EHICHERE L TV B D LB X -
Db, ZHTBEDOLIRICRENTVWINELE —HT 5, | M
— 0. BRAEICITEHICHRANEE S 2 L TR ER L.

BUEAR IR & LTl TV A 70, B A4 LIC< , Y o
VMETA 2 B D, T e sz e

HAEE 7 L T S5 B REEHEE O FREAE (s oin) K-3.1 V42 NAER—DO M, My
FR3. I TR END, wpo(d)TRIBRd ORI OB R EVSIEEUR, DITEMETR-3-6
FETHD . FA). FW), F(s). fls)FFNZR, L &0kl
Wl o REWE . LS. HE, T/ I A NOMEMETHY . TAThO 1H - FEEEHK
D B B ~ DL VAR LT WD, AFEOMEM CIHEEOBEIIIT LA LHRAShT,
BRI ENTRED L ZORET— IR ORE L Lizimd, fw) =f(s) =1L HA2ED,

u*t_sim = u*tO(ds)f(ﬂ-)f(w)f(sc)f(scr) (3 1)

VR MNEORK 7 T v 7 A2 (BALRGREICHEAESE GRDOBEN S MICERZ T HIE) ZEBT 5
W) ~ORBIZNOLOWBEMOEE (WEDER) BIOHEYE (MERmOMNM) & L ToE
W~DEE HEZR) O 2 ONFIET 50, BREEEHE (uw..) ~OFEEBITHEROL L Rild
Lo MEMREREST HNNTA—FTHLMEEE (1) 1%, Mo iz & & OMEYE O KmfEoD
HALHBNORITH Y . HEWEOMIEREKITIA-3. 2T£ SN 5 (Raupach et al. 1993V), ZZ T
B,=202, 8y=1.45, m,=0.16 Td 5%,

Topography of Tsogt-Ovoo, Mongolia
SETND Ve 11, o1, 7

fi= f(A) = (1-m3,)%° (1 + m,B,1)°3 (3.2)

HEEE (1) Z2RELL7-0, L, o ErRME,. 3tV otBEELHE L, V¥,
MNEOWBRFIIHRE ZIRE L EEOBBMT N R o772 (¥-3.2) . L¥O@mS & BH
b5, £T. TUXLIZBALVRORE, ERLES MEEmMEIY FoFms) 2 EZEIZER CTH
E LT, RELERNPOIIROME (BRSO XERYY) ZRMLY ., BEmID (Kh>/<Db>, <h>:iEd
D), <b>EDOYY)) EEGHRIT TELND LI 1IOTODORIC/NTRT LI ETLROE S 2 HE
L7 (A=2bihi/S=2b:2(<h>/<b>) /S, bilhildflx DL X DIlE L &S, SITME L7 #3RmomaE) .
M EO@ES I FEAE IR, KAfbFEOaIa=FT 1 —FT N (Y—R2a— RKBRAKRIH, KL —
FRICHEARBD N TWABET V) ThAWRF-ChenlZHAAFEFN TWWAHShao A F®F — A TEA I T

HR-3.3THRMY o7 (Shao 2008”; Wyatt and Nickling, 1997%) , VO IIREN EHEER (%) TH Y |
BE L7z R m SN T 2 BB EE ORI E Th 5,

M-3.2 HEREOTEENDL L& () LHhiE (h) ZBEBRET»6 RES 560,

A =-0.351n(1 - 0.01  VCqy) (3.3)
fwW) =f(s) =1DBEFETHIE L7zizd, 7T A MIREZERTEI5E (f(se) =1) | MEREKS,
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E RS EREGHEE (ue) IXIRBIBARICH D, LR EMNEOYBEENE FIEOFMIZ. ThEh
Buyantogtokh et al. (2021)%, Wu et al. (2021) IZ/RENTWN5D,

B SRS (ue) ZAFED 27-0IE, BB L ORI OBRNALETH H, ANK, HE R EE
FHC & 2 BB & 2 I3RS o BUSEBLI S G HER (2) Z RED V. ZOHER & EE)» O EE
HE (w) ZEDIRZTHID, VIFRABEHMSOIZILEAER 1 HEDORELNMAEL TWieholoio®d,
VX OWEENOGHER (20) T AEL D L Vo XA FIE TR ZED -, JBEIZ D » 7 REFE (S-
WSB-M003, Onsetfh) %@Ll TmiZa%E, MIXEBRMDE (ud-101, HETHD) Z&E0. Il E
LCHIE LT, BaAREEEEE 1 IBagnold (1941) ® @Bl (instantaneous method) THRUE 2 A b
V. B OB R EEEE 25 R Lc, VXY ED OGO VMBI, & R & R o B
TR SRR (u) H T H 2L T, BAITHONI LW R BB BOH D 22 1 K
OH A MEET VIZE W THEMA SN TV D HIEREE, O %Y A2 R T 5

FENEFREHSICB DT PIHAE CH o D BUHRAE Z 1T > TW o lz, £ 2T, 2-2)HilZ
ATREBNNC X DM EE S EEEOBINC K DRV EHEE S (VCy) D ik 6 2 Y e i v s $ %
BEL, BEGHE (uw) ZRELDZENTER2MAIZoWVWT, YN ERENOHEE SN A H
IEBA% ) & BRSO & bl L 7z,

2) V¥, MOULEHROLEHEE (ML Y OHE)
mEX7~w*xwfv#%%&ﬁh%@%@§%ﬁ%%#:kﬁﬁ%f% INLDERERT
T B DHWIERIRE Vo LRI XA NEE T VTG T 2720 iT U MIVE O IR A & HEE

TLMEND D,
2-1) U OJRIBHEEE

International Soil Reference and Information Centre (ISRIC, [EREtTHEMREFEHRE ¥ —)
INRER250 mA v ¥ 2 RGO LIEDOJ/FE /T A —HF & SoilGrids 2.07 —% v  (Poggio et al.
2021 ICB VTR L TWD, ZOHICLFERBIET —ZHFERPAH SN T0D, Y47 bAR—
DO33HEOBP TESNZ LT WER L Soil6rids U F R R A2 g U7z, 3EMiXSekiyama et al.
(2023)V I REN TN D,

2-2) RhEODRIRHEE L

RICL 2EOMAE Otz T oM4E) OBRIEGIT/- SAFET 208, HpRHEEL —X
DFREOMEAE (FihE) 22 CERL LEMEITDL TN TH L, BLRWEITHEELZSEICL T
& IR & EE (Soil Tillage Index: STI = B6/B7, Normalized Difference Tillage Index:
NDTI = (B6-B7)/(B6+B7), Normalized Difference Indices 5 and 7: NDI5=(B2-B6)/(B2+B6),
NDI7=(B2-B7)/(B2+B7), Normalized Difference Senescent Vegetation Index: NDSVI=(B6-

B1) /(B6+B1), Crop Residue Cover: CRC=(B6-B4)/(B6+B4)) &t mia § 2MAELE ML L LR
\ZH A R FREENDVI = (B2-B1) /(B2+B1) (BI~B7i3f 2 % —MODISD /N> R) & 10H1E OB HIFHA
M ORFTRE VLR (VC) OBIRZ T, BIEEOZ S M AT Lo, YR EEE2 v TRy
W A Lz, REAIIE. Wu et al. (2021) VI REN TS,

2-3) ARBEO L — & — (SAR) % i 7z i R R B B oD [ B B 1k

“DHEIE2-2) HIX L X ERNEDOZNENDOMEDRICOVWTOFEFETH D, Ll EERIC
FLrFEhineE, 5127 7 A MNEOZOMOMEWENEIET 2, FERAICIT Z 6 2R L2 IREE
TOMRBEEHREE (u.) OZYMEFFMTILERNH D, 2T, HEZEREOHLZAKBEOD L —4
— (SAR) D% BELIREE & BRI () OBMREHERL., TOMRENL Y + 7 b AR —JH0EK
DG EEEHE D ZZM M A HEE LZOZYEEL ISR LTz, ABFSE CHWIZSART — & 1342
Sentinel - 1B TE LN b D TH S, FMIT. Buyantogtokh et al. (2022) 2T R&ENTW5S,
3) V¥, N EBRORREDET VIG R O FREME AT

VX ROBHEGFER & VX ORI HEERERIIY 7T —< 2B L. 2o OET VGO RIX
Sekiyama et al. (2023)¥IZHBWVWTERKINT, FT7 T —~20@EEZBRI NI,

R EIZHOWTIL, £OMROFER EIRBHEE T 2 FEFH/BLNLD 4. BREOBRELESHRIN
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7o) L HET -2 ORFHELIOT LAY ALEERTE TWRWED, MNERORIE T v 27
YT T —v2C@BETE TR, L2l [KEEEOMEATHE NI EREIZE & SR

JEGE (u) ZHEET 5 FIEEB 2, MNEROFIICE DX A NBETHRE O Lo AEMEIC OV T,
FHRKEEFMIEE DI > TH DL AL v b« 237 (TS) ZHWTIEBK Lz, FihER R %25 2 7220 AR
HWITEE21EM (2001-20214E) D5 8—t o Z AL (us) & L. Kurosaki et al. (2011) 'V FikE
THRBEbL->7, MNEREEEZE Ltﬁuuﬁ*HL Wuismn= sy F2/fase & L2 (FL 3RS VB DMl IE B K.
frsulXZ D= XA N) , ZOWRTIERREICB T ZHEROHEE T A ATEE &k L, BEEGE

E(m)Tﬁ@ﬂ%ﬁﬁoT%%fé:kkbko%%ﬁmﬁwf\%ﬁ@ﬁuﬁ@@ﬁ%wkk%

(Wuy)  THFAREEHY ] ETPRILEZET D, PRICET DX X MRAEOHEL KL EBIHO X X
FRAOHFEOREZR-3. 10X HIcRTLE, ALy b 2aTETS = FO / (FO + FX + X0) T
INb, HNEEZZEB LW (u=usy) SHRXTEELZEE (U=usem) DHFNRALw b« Ao

TRRENHE (TS5<TS(STD)) . TOHS TIIMOMERER LD . iR 2 M REICKELE
BLTWD LM TED, —H. TSs>TS(STI) OIGA IR, AlAu R LAS 0 Hi 3 1 B35 73 B SR o0 PR 78 12
KELEBLTWAREMIRTEx 5, 3H, 4HD22o0HIZOD W\ Cusy b ussm a RFAESH 0 . RO %
1To7, FEMNIE, Wu et al. (2023)'VIT/RENTWVD,

ﬂ B FK-3.01 JEIR & B SR 2> T
FAREE b | FAREE: L o o o " -
77 0 I L7eF A MREARROEH & AR
Fi _BY__ BRI O X 2 N ORI,
e xo Xy

4) RRIFDOEW (BAL¥) &HRmFILORY OB

HEHEE S H (20224EFF) OFFEICBWT, 77—~ 1IZBIF 2 RAFTOHED (ki) & ik
AT OFRAD & OBLEEAZ A ST 7DD T — 5'0>H:$x75:ﬁ5 L, V7 T5—~1DOKRKHFDHE
W (ki) T—XI1x, 7T 74 X —% > U —27 (AD-Net: Asian dust and aerosol lidar
observation network) ®E > I/)VE KL/ IRV A ¥ N (Sainshand; 44.87° N, 110.12°
E) LRIEREOY I v K (Zamyn-Uud; 43.72° N, 111.90° E) BT D274 X —8BHT—X2 0%
., L2rL, ZOmMMEIZBT 2N T —ZIIFELRNWTED, MnEHROBE (Wu et al.
202175 Wu et al. 2023'0) ZIGEH L CTHiNERZR L/ Y O2O0MBEREIFERL, b LT A
A —BRNSELNDZ A NERBREOLE Z1T 572, T4 X —F — X BFET H2008~20214F, ¥
AN =R THDHIA, 4. 5HD3y HE it g & Lz,

KB AFBEET AV THAINDIRD 77 v 7 2ADXTH2D (White 1979'%)

co%uf (1 —u%id)) (1 +u t(d) ) U (d) < u,

"'u*t(d) = U,

Q(d) = (3.4)

ZOXRTRW 7 7 v 7 ARG 27D TEEEE (u.) | BEREEEE (uw.) . WoORRSH
CRIRRd DRI DOBEE) BB D, LorL, VA vy REFI VT NicB2HEERARBHT
DT BB (u.) | hﬁﬁ%@f(w)iﬁ%m&wcit\ﬁﬁfﬁé@wﬁ@%ﬁmﬂi
LR TR, TNl enn, BEHE (uw) &EERBEEHRE (u.) ORbOIZEE (v &
%ﬁﬂﬁ(m)%%%L\ﬁﬁ%%%&bﬁwﬁﬂﬂ%%@%ﬁkbtoit\ﬁﬁnfimM%ﬁ
Q) XA MHEHERE (ay) OHAIEREZHERT DT THLID, EHERDC(p./g) B
L7,

Q' = {“3 (1_%)(1+i_t22) U S U (3.5)
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JEGH XSG T S 3R WITE AT 7 — 2 JRA-3Q (RUBRJT 202175 R&JT 2022'Y) O EEGEA Huv iz,
JRA-3QOEERIRIRRIZ6ME . 277V v R¥ A X1%0.375° X0.375° ThbH, A4 X —BHHAENR 7Y v R
DUIINET D ENH DD, 47U » F0.750° X0.750°  (HPEHKI59km X FFALFIS3kmIZAHY) % fF
Briglk e Lic, M ERGEIZZ 047 ) v ROYEHEE Lz, M EIREBE ST L EICHNS, A
T A NOELN DM ERE S Z OO EE v,

ATER & RIS, RN EIRZE 2 VR RSIZZNEhofird (3A, 4H, 5A) &>\ T, fif
Wi 144EM D58 —F o Z £ L (usg) & L. uisglIKurosaki et al. (2011)'ODFETHRIED - 72,
IENTR LW et al. (2023)"WOFIEIC KLY | M FEZHREZE LB F Tu sm= usy » F2/f2
s & LTz (F 3Rk O IERI S, fisnlX T D5/8—F 2 % 1 )L) . Kurosaki et al. (2011)'0 D Fik
FEGE L XA M REAEDHEBEOERNLETH Y | Fim L TIERGE BB O RE & BAERRT — &2 Hw
oo ARWFFE T, BEEIX EFED L0 JRA-3QOH EEGE A2 vy, XA NEAEOFEIZONWTIET A &
—F =% (FEFE120~210mD 6K EEHE) vz, # A2 MEAEDOBEIZShinizu et al. (2017) %
IZfii»> TH A b EEER$20. 07/km (aq > 0.07/km®D & & & A FFEA) 2L CTHZNEE3ns ' LL TR
WTHF A RNBELRDERNERET D720, Y REORREES N—E 7 AL (usy) RS
L2 ENTERPST ORI N 2L 7o < BB 2 55 THI6~Tms TO MR CTHRAET D L 5
bhTnwbg) ., 2T, BEE LTO0.14/km, 0.21/kmZ & L, R&EAIZ0. 21/kmZ£H L7z,

(2) ¥R MNRAROEBRFERICWIT - R E R4 OFH

Z A NOFREEE, & AHEAFETICB T 2BABRBOMFICHE NI INE T, EHMICHE
RRAEDMEZRE L TEY . NYEZRDAM AR E T 58RIV TEREEOWE/NHIIZ SR 2 5
RN TWD, T, RN AREEEZZE LIZBEET ABREIN TN DI, EEORW &
&R D2 oA O BISR A MRE L 7o BFRIRIE & A By, —HEMEICI VT, WFFEE L o A B
SNOISHBHTFON TN D RS TRY ., ik 2 EHAE B IS /TR, mEIH I
B9 DA DORENRD BN TWDH, RE-E Tl RIWDIEAEIT 3T DA D ZE ] 5340 D % MGk
L, $Z0MAIZH & D& THAEHE XX X MEEO TR E H FTRE 2 Az D Z2 [ /0 4f % R TR
ERABTHIEEANET D,

1) EAROEMSMBPREFEE, HE LHEEBEDBERICE X DRBDORIE

P AN REMTHLPEANT S IVEBR I AV RANVER (LF 7V RAN) BLOE S
INVEFEIERY 7 AR — (LY 47 MAR—) [ZBWTHES LR8I X OR AT —
XERWT, A ERDBEAEDOHERFRE, A SAORWEMEZZBE L THRIELTZ, EEH7Z2H
- AT EIUTO®Y Th b,

R BN T EERADET (ud-101, FRTHE) ZHNT, WEST-10cm, 208 (ZLrRAN) iz
X108 (Y +27 MAR—) OBIEAE CBN AT 72, A NNOTRE O RNEMEEZ LT 572D
WA N HT D IEFT TR ATV, ZONEE Vo, KGRI AR M EUEEE (5500
Weather Meter, Kestrel) ZHAWT., 3EE& (ZArARAN K1, 1.3, 1.6m, V47 FAR—:
1.1, 1.6, 2.1m) TEIMZAT-7z, MV, A « BUER ENLRIDFEAEA N FEREL, ZOA
Ny R ETEALE Lic, 1R ED HUdo et al. (2008)"YOXREAWTIRD 7 7 v 7 A& #EE
L7ce E721003BEEEGET — 2 0n 6 BEAHBIRE A v 72 B KM BIE 2 FIVVVHLEE 2o 36 OV & 1E &
doZHEE LTz, HEE LT zgl L OMIAE IE Edy 2 AWV Tl Z & OB Eu, 2 HEE L, SRR
B, 5 L O0wen (1964) 'V ORICE T 2455 cx FH Lz, BLEOMATIZE W TIEER M « FEE - &R
REMBRLADIRENLHPNLTH D EHESNLIRANDT —F DIHhE HW\I,

FEAE AN DN T, 7V RANVERTIL, SR HICE ST 5~ ARENR Caragara microphylla
Rz, A PNEERERO & S 225G L2 9 2 THEADZEM /34 2 UAVZEFR B4 12 X - TR
Liz, VA7 bAR—TIL, IABMORREEBIZHE 595 Salsola passerina¥ X WNAnabasis
brevifol iaDFEFHE 2RI, HEVA NOBEEZHFEEH L-m{E) S, support vector machinell
K HmEG B L O EBRHEIC L EAROZEM M 2 R Lc, ABFE CIT#EARDZEM A0 L 0 HEE &
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NWOERMBEBED % 22 A O AL EMEOFRE L Lic, #EARMEBDOWEIZIZEINYI AT T L%
Wiz, BEIANV AT LOHEND, EHECHBEAN RS RDEMAr—VERT LU UnEHE L
Teo EHRIAICKE T 2R GWENRY F 7T LDV o Un e HEE L, BERDONEL SRR T DR
[HHEEOEFIGD/h (= 2n /)2 FH L, EERDZERSAMORE L L THWI,

ULDOF—2%ZH, ZILURANTE, LVl HRICE > T8 A F &3 L—FITXA L,
TN — T CHRBEEE U, BIORD 77 v 7 A% Lic, YA+ 27 MAR—TiX, HEz 0O HE
W CIEE L LT Rzo/he HH L, BRABEEEEE & ORREZRIE L 7o, £, BEHEDORE I
EKIELRWVRD 77 v 7 ADOKRE SERTIHIEL L TREcZ AW, 25 ck L UOHLER 2o /h & A DA
(=R - JERRIFEEED/h) OB ZEKREEL 72,

2) MADZEBMSHZBR L -RODBE T IHEABEORE - KRIE

DOEND, B - (REDEE LA RIEEORE L B L T, EHEOWAETRE O MRS 3 A 1%t
T LA N E AL Lo, BRI GBI TO®EY Th o,

EBUIANEY F T NAER—DONitraria sibiricadMES T HAHERAT v FI2B T, R L O
ROERDZINRIRDADDY A FaEE L, HAMREL LOIRD - [LEBIIEZIT 72, FHAIZDNT
I, EARRYy FEEMAEEEL CREE, mE, A MNONMEZ e L., BEARDZEM oA 282 L,
R HONTIL, FERDOZEMOMOENEILZ D L DK A MIEERWF 2 3xE L (WES :
0.1 m) | M7 T v s AZHELL, [EBEICOWTIE ERLL) & RIS, #EHRLR [0 R 72 A
T3mE (2.1, 1.6, 1.1 m) CToEA - EE - KRB A 1T 72,

W FE AT 2HEAERIEICOW X, ZESME2EER LR WBEFRIE S U TR B
lateral cover A%, FEARMOHHOE X TRy FH A A& WMEEICHEE T 2 BEAFfRHE & L CTcanopy
gap. BLHALG OREEAZEZE L% EEE L L Clateral cover A’ . canopy gap ZEMH L7, =
ALK L, BRI S LT, RIS DR TOMREREN R L LIRS HHeight Area
Effect (HAE) 38 & OB AL & O BEMEZ B8 L7ZHAR® | /S8 FH A X & BIREIC & v 22/ 53 A4 & 7o ik
3 BHTotal Height (TH) B L OB SO D EE LT 2FnEThEHLE,

A EOREAIRE LR 7 7 v 7 2 L OBREZ . HENGE, X ERE K OSREIERE 7 112 K 0 MEE
Lz, SHRE, M7 7 v 7 2%, A4 N ORI A X2 FEBEALIEE L THY, f5E - 5HRE &
O 21T B B E RS AR EREE AW, 22T, RaERE L OSHENG€ 7 VI3 A AR & R
W77y 7 2L ORERMRERE RT R, KoBEG CIXBEMERIREMGALZHMICHE L, REPENSKE WS
— A& BEMT D0 L, fEEYRETIE, PEORWDEDLEMEL T Y | RIWICEET 5 8 2 5 i %
KLTWD,

4. REUEE

(1) FAMEETT VEER LICHETZHMERTR AT A —F ORELEEORE

1) VE¥EORWELE~DEE (LIHR) O, KRHEEL XX NET NV~DIHA
L B R OV SR e B o> L

08

Nh, M7 7 A MBIEELTWRIT & ) -3.3 B R 0
T, B R O KW b ¥ S A | R o & L X D
WIS LG o R w5 . iggif%oﬁﬁf
REREOBRICHY . £, ZEL10 B j;xiéggb%ﬁ
R TH D LV RRPELN (K- _Aé ” Lo gRErEALTRELTY
3.3) o LRPGEE, HEHLIIITRES £ ol <« D,

B, BEHICISV TR KL & Vo 72 ) A |

TAK T DEUR A B BT (-3, 4) g o EREEAE (ZE)

(Buyantogtokh et al. 2021)%,
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X-3.51%Y 427 F AR —D33H AT
DWW TDSoilGrids 2. 0D L F{RFELL R
BB THE O LR ERDORM
fRERLTEBY ., AERMENRL LN
%, ZhESoilGridsT — Z NI %t
JGLTCLERGHLTCNDLDEEX
bild, ZORREbEICHELZL
XWEBROIE A NK-3.6TH D, ZOT—FE2H 77—~ L, V77 —~2 T L%
BEALLEAY A MEET VAR L, 20174298 ~5HTHD X A A X MO R ZEE L 7=
(Sekiyama et al. 2023)%,

[X-3.4 L, ?Jrﬁ /%ﬂﬁ Bir5 l/ﬂw)%% 7).

Y =049 -56 .
0| RZ=0.71

Stone coverage (As) [%]

(55N, 60E)-(25N, 150E)

0 135130 135 200 225
Coarse fragment (Cf) [em3/dm?]

—=

i s T l36smmnm20®v%%ﬁw$? 2 &
3.5 SoilGrids 2.00 L 3 {AHE b3

1%%)?&%@%@V&%%§i£i 3. #%%ﬂmbfﬁmbanV%wgéo%
m)ﬂ ! 4 ﬁiv%%ﬂz%@o 0, HfEEIXL. 02K LTWVD,

2) MhEORMRBE~DEE (MhEZHR) OMHA. Lk#E

3. BFZEBIRANAE D2-2) fillcR LIZFiNFIR RO 5 bR BB R L A E 2 MHBEBEEA H - -0l
STI (R%=0.55, p<0.05) ([¥-3.7) &NDTI (R?=0.57, p<0.05) 7ZiFTHY . Z DI &LIIMODISH
K6 L TOMAEDEPNEHEICAH THDL L E2RBLTND, KAEKETIMHAEL NG E LT
FREENDVIIZ A L B B R L FHRE 28 72 < (R%=0. 018, p=0.71) . Z DI LT EHDAR G IHET HFHO
BE I 2L —va VIZBWONDVIZFHAT L L THRER T 25 T2 2R/ LTWS, STI
ENDTIDFERIZIZIER U TH D720, AR TIE VI ~IVHUIE D A M2 OWTSTI Ciam a2 1T - 72
Kergoat et al. (2017)'"®{Zflk»> T, STIZ LRI EWER (VCyem) Z RS -7, STITHMD -
o B R & E W EGEFE (Main site) &3EEDEM (Subsite 14A) THIED o 7ZHEER (20
(A B AHBEBIMRIIAFTE L2 o 12y, RENERFTE L 72y (VCysrn=0%) & & OMERITZ Y 72l T
HHEVIFERNGONT (K-3.8) , Ve ZR-3.2, X-3. LIRALTHLNLAMIERME (f.)

30 | Ve, = sa72511- 088) Ll gy
5 | RE-ossp<oss y
B . . E o . e
& . =2 B S Ri=085.p=019
S :z . F 0
5 107
0 N - ) o ! y N o 1.0 12 14 1.6 1.8 20 22
08 0% Lo ;-:—I 1.2 13 14 o 5 VE%(STIG (%)20 25 fsim(ly)
X-3.7 ki B S %4STI X-3.8 AN EEESTIT K-3.9 FEAVEEELSTIT
e e RS - I Sk = RAE S o T E B kS, &
YRR s (VCK - \
ﬁfiw%$<°) (VC% (STI)) & HE R D SRR L (ue) D
DB B #%.

LR EEOREIE (ue) ICHEZRMBEBERIIGFEE LRS-, FRVENFEE L & & o i fUE#ESE
EIXZY2fETHD LN IFERPE LN (K-3.9) .

44



5-2001

STI & RN FBROFER (K-3.7) 2FH Lotk EEm R o JKIgH e f AR -3.10TH 5, e
F—ADREMHE, BHE T EAREEL, INLELHETEZT AT ZLAREHRLTWRWEZH, Fii
R DER T e Xy RV T T —< 2B TE T,

X-3.10 STI% BN THERE L 7= I kh
NEWEROG, Bk ks
0%, HEEAN100%2FK L TW5H,

2019F4 5 7H(DOY=097)

3) MNEBR DT T INVIGH O W REM R
HNEZEZEB LR VE (ususy) EEBLEZEEX (uSuse) DALY b 2a7 0% (ATS =

TS(STI) — TSs) Z[X-3.11 _/TT SHIZTA Ly b« A3 7 MBI L7 sidk (TS5 <TS(STI)) & Wi
L 7o i (TSs>TS(STD)) XIFIER U Th o7, ZThid, M FELIS D7z & 2 13 38 o Bk g o F
Eﬁku\oti&%ﬁﬁimﬁﬁﬂﬁ@ﬁ%ﬁ IRESHBMLTWAZ LEZREBLTEY, MnfisEA
TAHAETTIEETAVRENRBELRNWZ EEZRLTWS, —J, 4HIZIEEAEOHESIZBWNWTAL v
heZa7nEmL, B LEMRIEbT N Th o7, _h E, AR E RN IR X X M AEDKRE
RIFRTHY , N B BEEZHATLH L TETARBERBENN LT L 2RB LTV,

4A VoA O BREL A #I
47°N 47N o
46°N N
45°N | - 45N} ——+
44N 4N
43°N 43N
42°N 2N |
41°N A : 41°N X
100°E  102°E  104°E  106°E 108°E 110°E 112°E 114°E 116°E 11‘8“1.-' 120°E 100°E  102°E 104°E 106°E 108°E 110°E 112°E 114°E 116°E 1IS°E 120°E
-0.2 -0.1 0.0 0.1 0.2 -0.2 -0.1 0.0 0.1 0.2

[X-3.11 fﬁhﬁ%%%b&b‘ﬂ% (ut=ut5%) a%ﬁ%bft& ES (ut:u[5(STI)) DALy
Fe2a7o® (ATS = TS(STD - TSsy) o ZMIE3A. HHIZ4H OFER,

4) ARB D V— & — (SAR) & I\ 7 B SRS BE D IR I HE XE

0t ® Stone or Bare , v
g OStone + Veg. %’ u, -estimated
AVeg. +Crust e . (ms')
Subl9A

065 Lo Crust /+ ) o 0]

- 2019Main S, Subl9B
~ SublsC . = 02
4 . 20195ub14A y . 03
£ 055 20195ub14B 7 04
= 4 g
2 20208ub14B ~_}] 2020Main 3 1 05
5 045 | 2018Subl4B ! - ||Sub — 0.6
2 o P 0205ub14A ¢ 3
- e 1 19D == 0.7
3 -

035 fo185uhl4A 77 201EMuin . 08

7 ¥=0.0828x +2.0831 . 09
. RE=0.9122
s L 7 ioe % |
¥ Sub14D

s om0 a7 e s X[-3. 13 SARt: HECELIREE /) HHEE L 7= i AR

SArifWintensiiv(st PO O LIRS ARE (201945 H) o My& ML
{-3. 12 SARfR T HGELIREE (14 T, DIFEMEE (B X-3. 1)

) & SR B T D BEFR

-3, 1213 A RBH B L — & — (SAR) #% J5 # LR A2 & B B I A5 & A 7o s SUBE 80 2 (2 500 FH BE B AR
WD EaERLTEY, MERmMAEE (X-3.11BWVWT, fW =1 . \EONIFEALEHFELRND

45



5-2001

(f(s) = 1) & &%, SAREFHGELIRE 2 DG BB HE A HECEH L E2RB LTS, ZORREE
FIR U CHEE U 7= i R EGE FE O KO3 il 2 X -3. 1312779, [X-3. 14132018455 H . 201848 |
201945 H O G RBH 1 L — & — (SAR) & FHUELSRE A /R LT 5, -3, 405" L B0 [LEEIC T L ¥
NI SAFEET DN, ZORRIC—FT 5 X 5 ICSARFREE XL SEBIC B TH IS & VME (B 5 H
EREWE) Thbd, —J, EHOSARTREIZRE & & HICE{ELTWD, 20184ERKIZZ 7 Ak Likh
EIZEBNTWEZ ENRERT (M-3. 1578) Sub-SitelIDFFIT DSARFRIE X E - 7248 (M-3. 14%8)
2019 KBTIV FAMDPRELILILOWORIZHE DI TV Z EMNFIKT (-3, 1547) SARFRE N

11 Viay 2018 | & 1 2 % 6 May 2019

X]-3. 14 SAR%% J7 HihLos s
(/2 : 20184E5 H, H :
G 20184E8H, A : 20194E5

d H)

My &

s Sub19D

Intensity (dB)
-
[1-10

105°12" 105°18 105 105°18 105°12° 105°18°

(a) March 2018 (Sub19D) (b) August 2018 (Sub19D)

[X-3. 15 ZEHE (Sub-Sitel9IDf3E) DEEF (£ : 20184E3H, ™1 : 20184E8H, 4 : 20194E5H)

Enot=&BETED (K-3.144) ., Z 2\ o -SARTRE DR - ZEMZ b Bl 1 - Mmoo
BALIZHIE LTV D Z &b, SARMEEIC X DG A BEEEEHEOmiEEEZm D T 5,
5) RRFOER (PRBLF) & HKRmMIIL ORI DK

A U ROAAEF I T RO3A, 4AICBWTOHR, HNnEHRIESE (us) . BE (0
s) IR DOF RDEE Q) LF X MEBRE (ao) ORITIZHEBEBEGNA LA, BV
BECideorz (K7L, HUx#, vEEXK-3.16FLC) , TDOMIZONTIHE, pfEIXT7T0.00T
HDHHLOD, FHNHBEH D WITIZIEHEBEN o Te, ZORKE LT, (DR ENLBIKL TEF R
o 2 WITBLI AT THRAELTEX A PRRET 2 Z L T A MEBIRBEBRKRE VBRI T L AL
WS (VEEEO 7 e v b)) L (2) T A X —BUAHLS OFRWELH O IR E AR < Z &I &Ko THA
THO—HNAEARNIE > TH A MERARES K& VA, MATaEIk GRIEK59km X BFAL#I83km) T3
DOEGEN /NS WHE (yEEEO 7 v ) | (3) I EAITICZ A MEIE S TW D BENT R TH D H
JE120~210miZ ¥ X RN E S TWRWES #EFEO e v b)) BAExohd, (DIZHONTIET A
A —BH SO ICKBRENGFET LI EEZFHAL T, KERICBWTH A MREENBH Sz L &
DODH#w=Try NLTHIZEZA (K-3.16) , HWEMHBERNEL T A vy FO4R EFI T
RD3A ., 4 D3 ODHFEHNZIBNTOH, HEARENEL RoTe, ZO/RMBITINHOHLT, HlIZoW
TIEHBIMD 2 WVITFHES A N EEBEETRETHLILERBLTND, ZO3DOEFNZHONT, fih
HRWROFGEAE W CTH D, FI U RO 3 ADOHEMNENRIEER (us) NOHEE (u sm) 2T D
EFRIREARESHEML TV DO ESRBAES THL B2 bND, LrL, EVD2ODF
BHZ DOV TIFHBREUIZIZ BB EN T2 | AIVEZI R OB TIEF A M EE 7 v OR EE 1 E & W 5F
TERWIEERBLTVD, (22N ThH, 74 ¥ —BRHIHAOEICREENFET D L 2F
ALT, [EEBIW O R & JRA-3QD 1 EJRGE D g & o 7o BRFEHFIEN S D5, FEMETE TV,

46



5-2001

BIZHOWTIE, RIDITH ETRETIBHRTH L2, FA X =T —FZOEEIETE 272V R
BWEEBZONDM, T4 X —ILIEREERK D7 O & E 120mEL T ClEi% 7 BELE 2 400 1 L S0 B
WIZR > CZRWIZDHBAREOHEERE MW L 2B ET 5 &, BT &EE (120~210mD FEHfE)
L0 TREORRAZT~ND Z LIFEH LV,
4 v % v F (Sainshand) ¥ v F (Zamyn-Uud)
U=U59% U =U(sTD) U=U59% U =UysTD
05 &>021 . uf.?: 08 = u,:)s(;,, 08 &>021 Uts% o3 Uss)
p =099 p =070 :, .:::,
3 ose 0.6 0.6 0.6
H o4 04ls * 04 04
0 ..’ 0:‘%-4\. 02 3 . 0
002 —* e 0.0: == 004 . . 00: 4+ "a
0 1000 2000 3000 4000 0 1000 2000 3000 4000 0 1000 2000 3000 4000 0 1000 2000 3000 4000
08%>0:21 - u(ﬁ:_" 08 ,u“osz) 05 &>021 Us% o3 Uys
0.00 0.00 00 :\ ::m
4
H
0.0 55030003000 —600 %% 100030003000 4000 0.05=* 500 2000 3000 4000 °% 1000 2000 3000 4000
03X > 2.21 - U(c:;s 08 rUr(US(:) a>021 Usn  og _Uysm)
p=072 p=044 ° :, ::f,: :\ ::‘::
_ 06 0.6 0.6 06
o)
H 04 04/
0.2 ‘,_./'/ o /
_.3 v . Py \n K :— o ops ©
0. 00'.‘."10:)0 3000 3000 4000 %%” = ‘1000 2000 3000 4000 005-* o u;Jo 360030004000 %% 7000 2000 3000 4000
M-3.16 A vy FEWF Iy NCRIT 2RDER (B &2 2 MEBGEE e o ues
ERE IV E R RIEB ., v s TN EIRBEZERT D, KEBICBWTH X FEEPBHAI SN

fcLEohrETmy b, XA REE

ITHRIERE ww=07-09, 30-35, 98 TiE

LT,

(2) ¥R MRAEROEBRFERICWIT - R ERGOFH
1) EAROZEMAMBPRMFEE, HE LHEABEDBERICE 2 2 EEBORIE

TIVRANMTBNT, BEADSHITY A ML TERZRY, FREOHEWERTH L IR 5
A EBREONTe, FNITED LI, a2 HE LR, HERDBIIRICHMAT 504 FTiX, #Htim
DR FATL Y OV WREL 2D LY UPERAMICHEET 28 ORI 25T 5 2 & 3R
Nize 8% A MIMWRB I N L v I, K/hT RN - LD/ o THEgER KR B O
RN - L DR O3 V=TI SN, 77— 7 W CHlRBEEREE u, A B 22T R
biviehote (M-3.18 (a) ) o —H TR T T v 7 A% TR - LV Tho 7 r—7
ICHANFEEICRELS o7 (M-3.18 (b) ) . MHEENFRED & &, EAMBEENS RKRE WD &3
KOEMBPHNEYD RBETH D2 & ErT, BEAERIZE W TIL0-15% ORI W TREEE D
HRICE > THRABEBEHE G KESRD2BAICH DI EBRRINTWDS, TR A NVOREYA T
IR A8, 7-32. 9% FRE TH 0 | AX G HIT I 1T 2 MR O FEPH CIXEG R BEERHEE OB L3 &
R Mo T ATREMER B 2 b LTz,

Y7 NAR—IZBWT, EEAREEE T E Rz /R L, u,e =034+ 0.13(zo/h—1) (R* =
0.81, p<0.001) ®NTHRENT (X-3.19(a)) . ZOMERzZ/hIT. REE AT ToO R DAL
ZAES HEROZE L Z KB L T\ D, Z oKL, EREEEE L ABBRERERICH L LD
Shao (2008) " D EIRA LFHT 2L D ThH D, HER L MR - BEARMEERED /RO EIEF 34T OFE R,
R PR OBRITHERBEORBEEZZ T D RN bholz, Thbb, #AREHAKE VWL X

47



AR R O HN
T Lo (K-3.19(c)) .

flow (vegetation cover<16%),

32

ERFUEELERE (m/s)
02 04 06 08 10 12

X-3.18 7L AR A ILIZ

et & R -
FEVNRE e D LTz —
DB O TR
3.19(b)) . T,
WHEILS D7z EBE X LN, ZHIC

#m

V7 FAR—D

@

(VLR 23T 5 25,

SO BEEZ THI L ERBEL TS,
(b)
E ET
: 587
i E —_ X Qo
R o e b
N < -
NG :
] @ a
i % 31 a- -
- Y W e—— .
T T < T
A - oy BN - BT - R——
Lospm TERERE | sm Lroim BEFAR | shm
® <.09)

BN B2, TR O BN
FEY A MIEITHGERT 3 DI

b % P L

BB 70— [ DGR EE

HEAR T BRBED /h oD T B o0 AT D it 5
77T ERMIERED /N S W & Z TR L TR B el
. EARHE SR OBEICE B L 5 A TWDH 2 eiibhrole (K-

BV TR TUAE 2 OBER O LRETEIRA ML L TV D 72D BOREAE T H R &
IR LR e AE Tl &« OEER DR

CHVHLE RS TS LIRS TS (e .
B ST X Fo 28,

5-2001

FERBIBRBE DS NS W E TR RIC L > THERIZH EY
TAEFETOROFEIVIL, FEHERIZL > T(1)isolated roughness
(2)wake interference flow(16—40%),
DIEPETH L D & S (Wolfe and Nickling 1993%”; Mayaud & Webb 2017%V) |
P& Tl — 8 LA L OREHR TITRE R O HE N
2021)*%, i E THUAETF(E T O RO G T T

(3) skimming flow(>40%)

2)BIOGB) DB
Liu et al.

ARG RITHE R LA R O B

FEEOH T (a) & RIS 7 T 7 Z (b) D ik

WEARMEEBED /RS K& W & & | R oI

FEAEEET,

FEERE AN AR LR
RS D720 AN D RN E ST K K FAET D T T, PR O BN E EEAY I AREFE O

PEWTRIDIZBEE ISl SN b & B2 bt
SEENEDN (K-3.20(a)) | #EARMEEED/ AT

FEHE =R AL (26%FREE) D& S ITEHRREZRY , RE< wdBHmzrRrLE (K-3.20(b)) . &

7=,

EERE L, (ms™)

i

E, BIROARHEMICED . EROKRE L & BITHEARS Y FRRE
(b) (c)
7 ] 810+
h *© . 7107
i iim 6x107*
[IJEO . ° %?;\ 5x1074
i = ° I 4x104
% o 3xI07
o @ 2 %1074
Dl " 15107
1 Je I
1 o‘*-‘* 1072 107! (I) 1I0 zlo Jlo Alo
HER (/b HBHRER (%)
M-3.19 YV * 7 M AR —IZEIT 2 M EERIEE &M E R 2, /hO Bf% (a) |

0.3 4

0.2 4

0.1 4

0.0 4

He(e) LREAEDBILR, D/MITERRBEEOEIS 2R,

BEDXHiz

L7 R

. IR FEAE

AT BB, 7S
P FE FOHLBE C LB S, ML IR & BB 00 AR 1322 23

48

WHER ST TebEELLR

04

Dfh

= >73]

s}
- [}

T
10

T T T
20 30 40

HEHREE (% )

BIOHEEZ /L (b) | %

. RIS OBEE R R BR 2 HE R 2 L TRGE
MDD EEZZIT DI &, R



5-2001

W& L HEHE SR ORI DA OB L Z T, REE R0 CIIXBENSHEMT 5 Z EBH LN o7,
& ATHEHEFR25% A% DBREE T CTlX, MAEDOZEMOMOEAICHLEEZL I MLNERNSH DH Z EBRB I
7=,

(@) (b)
50 c
150 4 ;
0 , = .
g -
T 309 ! = 100 - .
Q20 : I
a 50 1 + 1 =
10 —
===
0 04

1 2 3 1 2 3

B-3.20 EITHERERTHBSNTZ 3 DDA FMEEIZE T D4R (a) I L OEA M BEEE (b) D3,

2) HADZEMASMEBR LI-ROBE T HHEABREORS - BREE

TEAFEAE & bLik U 7o/ R . BEAF O FERR X5 R R PH 4 8 U @R IR AL TR EE & TRAD O BIE A 70 B R %
BT R bhole, —FTHOEORWOHIMIIZE 2 (lateral cover 4, canopy
gap) o £, BHIA T — VMK D2EENKE L, FEBGHEICH T 2EEEILS 2V ERRE T,
ZAUCK UFTHUIEEE Cd HHAERS L OHAE 134 & - 2EOMRW b K< HPI L, RFAE 0 RE A
WETD2OICKBOMEEZ R L, £/, THIRE Y MERBECH Y 2806, BEMRBEG, LED
KD &\ D TR D2 > DM & i L < HEIET 5 Z AR E T (K-3.21)

(a) (b)

2 4 JEEFER S 4 JBHAEER
~ « BAFIERIHEIEIR HAE « BL{FREBIHIEISER
< | | FEER ° | o viEsE
:I < 7 ° FRERIEIEEIR H, ¢ o HAE < 7 ° RGBSR
\O,; v e % v C.g  HAE
e - cet * & ot TH_ AR
g + TH' ?'7‘? <+ | ?

= o o Cg. *
= & ’ %’
? o -3 o ¢!
& 24 < 2 m
-
< = % g .

(D.I?il) (1.5‘65 l).l)() ().;5 I.:)(l 0‘(} (l‘.Z ll{4 ().‘f! OTS 1 ‘.0
Adj. R2 X53EF (0.8-1.0) Adj. R X5 ER

EIRC EOREFBOEKIE BIRC EOREFRBOFIME

X-3.21 BEFFHERER KL OWr R IC B 1 2 Ko ElR s L O mle O R ERKO R KE (a) 8L OVF
P (b) . EFEHIPHIZ25-50R, 15-90° & L7= (h: YA FOBEHES) .

PEde . BRI T DA A O ZEH AT O FREE I RN Z < VW BT E 72 (Webb et al. 2020) %7,
— 5 TCIlEF, W R AR E A DA A BIE T D LEVEREm SN TR Y . REE RS
ZitBHT AR AR L U CHEARRIEERE (canopy gap) BNAWSHILTWS (Webb et al. 2014*Y, 2021;
Li et al. 2013%), L22L I BITMAEHOBATIIAALICS WEWI REANDH -T2,

ARBFGE THTZ IR UT-H B R FEAEHAE” | HAEIE, flE#E. & &, ZZRIOAM O3> DR AT 2§~
THRELTEBY, RPAERLFMICHPATIREROBETHLZ & THERW O R 5 MEZ /T
ZRLSIEL, DOMBMERE OEBEENESIZHEFR TH D Z Lnb . B E H i L OWEAE
HOREREICHHARBIETH D Z EBRRI NI,

5. BF5EHEDOEBRIRD

49



5-2001

BRO A+ ERT DI ENTE e, ¥ A MNUEET VREE R EICHT2MEBR T XA =20
BRI OWTIE, REDPBEAEICEETIHRE T A—2 L LT, (1) LXHEESC,. (2) LXHEHEE
Ao (BMODISEFET —Z M OG5 L DAV EFIAESTL, (4) A FERVC,, (5) RV BB A,
6) L¥ LN EZ2HOETHERERAMS A, )RS Lz, £/, B LXE20OMER, L &t
NEDORW ~DRREZMEH L., & 5I12S0il6ridsd LR EFELRT —4 (250mA v 25 —4&) LHH
TR LEZLRWERT —Z ICEMBEENH D Z L, MODISHEET —% (500nA v =5 —4%) TH
HINDHSTHZ K AN EEHELEEZRB LI LT, RO VX ofi, B oMaHET 252 &30
RELRoTo, FRIEICOWTIE, bHR EMNEOHENR CEMRAmMBNHL T 28R 2RBT 57
DD (1) JRIRD VX ET — #SCy, (2) 201944 H DR NFEE R T — Z V0o, UL DA (B
WERAESED NP LFOMNEICEDNLLIHR) #RET D200 (3) LI LN EE H W 7ML E
BT —Z fQy A) E VD L3O DIRETFT — 2 ZER L, 775 —~20cf@fit L7, &<z v s
T —=HIZOWVWTIXET WMICHAIAT Z &L OFENHER I L, BT AREON LICEBRL 72,

H A NFEAPOARERIR R AT 7o R E S ORI O W T, R & & PR o BIfRIX 242 [ 4
HORBEEZ T, AEE R0 CIEBEESEMNT 52 2L L, & < ICHIBESR25% A1 DO BREE
T, WAEOEMAMOEIZOEELZLILERH DL bR Lz, o, AR THZICREL
TAEEFERE D 5 b KR, & &, WSO 3 OOMEAETERE 2T T L 7= H 5 Height Area
Effect (HAE) [T AMICRBD A &S L<HAL., MROBEOREHTEICAEDTHLZ &, Kb fEiHE
7RI E Total Height (TH) X, D E&E~ZEDOR A 2RIV A X b2 AT UARLBEL, hog
FGIWZPENFARETH D Z LD, BAHERS L O/ AEHO BERECAAREETCHLI 2R L
oo WED X DT, NI A—ZEEL L OEEORE, FABRREICHT 2 MRRSEMGOMIA L HIChH
AR EGED N TE,

6. 5IFXE

1) Raupach, M.R., Gillette, D.A., Leys, J.F., 1993. The effect of roughness elements on
wind erosion threshold. J. Geophys. Res.-Atmos. 98, 3023-3029.

2) Shao, Y., 2008. Physics and Modelling of Wind Erosion, Springer. Dordrecht.

3) Wyatt, V., Nickling, W., 1997. Drag and shear stress partitioning in sparse desert
creosote communities. Can. J. Earth Sci. 34, 1486-1498.

4) Buyantogtokh, B., Kurosaki, Y., Tsunekawa, A., Tsubo, M., Gantsetseg, B., Davaadorj,
A., Ishizuka, M., Sekiyama, T.T., Tanaka, T.Y., Maki, T., 2021. Effect of stones on
the sand saltation threshold during natural sand and dust storms in a stony desert in
Tsogt-0Ovoo in the Gobi Desert, Mongolia. J. Arid Land 13, 653-673

5) Wu, J., Kurosaki, Y., Gantsetseg, B., Ishizuka, M., Sekiyama, T.T., Buyantogtokh, B.,
Liu, J., 2021. Estimation of dry vegetation cover and mass from MODIS data:
Verification by roughness length and sand saltation threshold. Int. J. Appl. Earth Obs.
Geoinf. 102.

6) Bagnold R.A., 1941. The physics of blown sand and desert dunes. Prog. Phys. Geogr.,
18, 91-96.

7) Poggio, L., de Sousa, L.M., Batjes, N.H., Heuvelink, G.B.M., Kempen, B., Ribeiro, E.,
Rossiter, D., 2021. SoilGrids 2.0: Producing soil information for the globe with
quantified spatial uncertainty. SOIL, 7, 217-240

8) Sekiyama, T.T., Kurosaki, Y., Kajino, M., Ishizuka, M., Buyantogtokh, B., Wu, J.,
Maki, T., 2023. Improvement in dust storm simulation by considering stone coverage
effects for stony deserts in East Asia. J. Geophys. Res.-Atmos., 128, e2022]JD037295

9) Buyantogtokh, B., Kurosaki, Y., Tsunekawa, A., Tsubo, M., Ishizuka, M., Gantsetseg,
B., Batjargal, G., 2022. Estimating the sand saltation thresholds from Sentinel-1 SAR

50



5-2001

data in the Gobi Desert, Mongolia. J. Arid. Environ., 202, 104772.

10) Kurosaki, Y., Shinoda, M., Mikami, M., 2011. What caused a recent increase in dust
outbreaks over East Asia? Geophys. Res. Lett., 38, L11702.

11) Wu, J., Kurosaki, Y., Sekiyama, T.T., Maki, T., 2023. Effects of dry vegetation
coverage estimated from the MODIS Soil Tillage Index on dust occurrence: Verification
by surface synoptic observations. J. Meteorol. Soc. Jpn., 101, 67-77

12) White, B., 1979. Soil transport by winds on Mars. J. Geophys. Res.-Solid Earth, 84,
4643-4651.

13) RARJ7, 2021, [GITEIREMFHMHT (JRA-3Q) OARZHEMER . HEFHEARE ¥ —FH) (&
F24E) , [RTEMETHAE > Z—, 115-124.

14) KBJT, 2022. [GTHEIREMHEMNT (JRA-3Q) OARGHHEER . Sl T#WBAR L ¥ —FE# (&
M34E) , KIRTHME T ®REARE L ¥ —, 133-138.

15) Shimizu, A., Sugimoto, N., Nishizawa, T., Jin, Y., Batdorj, D., 2017. Variations of
Dust Extinction Coefficient Estimated by Lidar Observations over Japan, 2007-2016
SOLA, 13, 205-208.

16) Udo, K., Kuriyama, Y., Jackson, D.W.T., 2008. Observations of wind-blown sand under
various meteorological conditions at a beach. J. Geophys. Res. Earth Surf. 113.

17) Owen, P.R., 1964. Saltation of uniform grains in air. J. Fluid Mech. 20, 225-242.

18) Kergoat, L., Guichard, F., Pierre, C., Vassal, C., 2017. Influence of dry-season
vegetation variability on Sahelian dust during 2002-2015. Geophys. Res. Lett. 44,
5231-5239.

19) Shao, Y., 2008. Physics and Modelling of Wind Erosion, Springer. Dordrecht.

20) Wolfe, S.A., Nickling, W.G., 1993. The protective role of sparse vegetation in wind
erosion. Prog. Phys. Geogr. 17, 50-68

21) Mayaud, J.R., Webb, N.P., 2017. Vegetation in drylands: Effects on wind flow and
aeolian sediment transport. Land 6, 64.

22) Liu, J., Kimura, R., Miyawaki, M., Kinugasa, T., 202la. Effects of plants with
different shapes and coverage on the blown—-sand flux and roughness length examined by
wind tunnel experiments. Catena 197, 104976

23) Webb, N.P., Kachergis, E., Miller, S.W., McCord, S.E., Bestelmeyer, B.T., Brown,
J.R., Chappell, A., Edwards, B.L., Herrick, J.E., Karl, J.W., Leys, J.F., Metz, L.]J.,
Smarik, S., Tatarko, J., Van Zee, J.W., Zwicke, G., 2020. Indicators and benchmarks
for wind erosion monitoring, assessment and management. Ecol. Indic. 110, 105881.

24) Webb, N.P., Herrick, J.E., Duniway, M.C., 2014. Ecological site—based assessments of
wind and water erosion: Informing accelerated soil erosion management in rangelands.
Ecol. Appl. 24, 1405-1420.

25) Li, J., Okin, G.S., Herrick, J.E., Belnap, J., Miller, M.E., Vest, K., Draut, A.E.,
2013. Evaluation of a new model of aeolian transport in the presence of vegetation. ]J.
Geophys. Res. Earth Surf. 118, 288-306.

51



5-2001

M. FFEREDIFIRG DR

(1) @EERK
<EBETRX>
(77 —<1]
1) HEF, HAE, MR, TEETF (2022) EDBSEOHICH FHOMEEA 4, Wik

2)

3)

4)

5)

A F 2 R OKEVEA L EIRE ORRKREZAL 0 2019 10 H OER O KIRIFIRIZ 351 5 FH6
fig A, HOERBREZ, 27 (3), 229-233 (IF:7RHJ)

Maki T., Tanaka T.Y., Koshiro T., Shimizu A., Sekiyama T.T., Kajino M., Kurosaki
Y., Okuro T., Oshima N. (2022) Changes in Dust Emissions in the Gobi Desert due
to Global Warming Using MRI-ESM2.0. SOLA (Scientific Online Letters on the
Atmosphere), 18, 218-224(IF:2.349)

Park S., Kim M.H., Yeo H., Shim K., Lee H.J., Kim C.H., Song C.K., Park M.S.
Shimizu A., Nishizawa T., Kim S.W. (2022) Determination of mixing layer height
from co-located lidar, ceilometer and wind Doppler lidar measurements:
Intercomparison and implications for PM2.5 simulations. Atmospheric Pollution
Research, 13 (2), 101310 (IF:4.831)

Kim M.-H., Yeo H., Park S., Omar A., Nishizawa T., Shimizu A., Kim S.-W. (2021)
Assessing CALIOP-Derived Planetary Boundary Layer Height Using Ground-Based
Lidar. Remote Sensing, 13 (1496) (IF:5. 349)

Kajino M., Deushi M., Sekiyama T. T., Oshima N., Yumimoto K., Tanaka T.Y., Ching
J., Hashimoto A., Yamamoto T., Ikegami M., Kamada A., Miyashita M., Inomata Y.,
Shima S., Khatri P., Shimizu A., Irie H., Adachi K., Zaizen Y., Igarashi Y.

Ueda H., Maki T., Mikami M. (2021) Comparison of three aerosol representations
of NHM-Chem (v1.0) for the simulations of air quality and climate-relevant
variables. Geosci. Model Dev., 14, 2235-2264(IF:6.892)

[T 5 —=2]

1)

2)

3)

4)

Zanis, P., Akritidis, D., Georgoulias, A. K., Allen, R. J., Bauer, S. E.,
Boucher, 0., Cole, J., Johnson, B., Deushi, M., Michou, M., Mulcahy, J., Nabat
P., Olivié, D., Oshima, N., Sima, A., Schulz, M., Takemura, T., and Tsigaridis,
K., 2020: Fast responses on pre—industrial climate from present—day aerosols in
a CMIP6 multi-model study. Atmospheric Chemistry and Physics, 20, 8381-

8404 (IF:7.197).

Allen, R. J., S. Turnock, P. Nabat, P. Neubauer, U. Lohmann, D. Olivié, N.
Oshima, et al., 2020: Climate and air quality impacts due to mitigation of non-
methane near—term climate forcers. Atmospheric Chemistry and Physics, 20, 9641-
9663 (IF:7.197).

Mori, T., Y. Kondo, S. Ohata, Y. Zhao, P. R. Sinha, N. Oshima, H. Matsui, N.
Moteki, and M. Koike, 2020: Seasonal variation of wet deposition of black carbon
in Arctic Alaska. Journal of Geophysical Research Atmosphere, 125
e2019JD032240 (IF: 5.217)

Oshima, N., S. Yukimoto, M. Deushi, T. Koshiro, H. Kawai, T. Y. Tanaka, and K.
Yoshida, 2020: Global and Arctic effective radiative forcing of anthropogenic
gases and aerosols in MRI-ESM2.0. Progress in Earth and Planetary Science, 7,
38(IF: 3.875).

52



5)

8)

10)

11)

12)

13)

14)

5-2001

Moseid, K. 0., M. Schulz, T. Storelvmo, I. R. Julsrud, D. Olivié, P. Nabat, M.
Wild, J. N. S. Cole, T. Takemura, N. Oshima, S. E. Bauer, and G. Gastineau,
2020: Bias in CMIP6 models as compared to observed regional dimming and
brightening. Atmospheric Chemistry and Physics, 20, 16023-16040(IF:7.197).
Thornhill, G. D., W. J. Collins, R. J. Kramer, D. Olivié, R. B. Skeie, F. M.

0’ Connor, N. L. Abraham, R. Checa—Garcia, S. E. Bauer, M. Deushi, L. K. Emmons,
P. M. Forster, L. W. Horowitz, B. Johnson, J. Keeble, J.-F. Lamarque, M. Michou,
et al., 2021: Effective radiative forcing from emissions of reactive gases and
aerosols - a multi-model comparison. Atmospheric Chemistry and Physics, 21, 853-
874 (IF:7.197).

Allen, R. J., L. W. Horowitz, V. Naik, N. Oshima, F. M. 0 Connor, S. Turnock, S.
Shim, P. Le Sager, T. van Noije, K. Tsigaridis, S. E. Bauer, L. T. Sentman, J. G.
John, C. Broderick, M. Deushi, G. A. Folberth, S. Fujimori, and W. J. Collins,
2021: Significant climate benefits from near—term climate forcer mitigation in
spite of aerosol reductions. Environmental Research Letters, 16, 034010
(IF:6.947).

Amino, T., Y. Iizuka, S. Matoba, R. Shimda, N. Oshima, T. Suzuki, T. Ando, T.
Aoki, and K. Fujita, 2021: Increasing dust emission from ice free terrain in
southeastern Greenland since 2000. Polar Science, 27 (IF: 2.355).

Koike, M., K. Goto—Azuma, Y. Kondo, H. Matsui, T. Mori, N. Moteki, S. Ohata, H.
Okamoto, N. Oshima, K. Sato, T. Takano, Y. Tobo, J. Ukita, and A. Yoshida, 2021:
Studies on Arctic aerosols and clouds during the ArCS project. Polar Science (IF:
2.355).

Aizawa, T., M. Ishii, N. Oshima, S. Yukimoto, and H. Hasumi, 2021: Arctic
warming and associated sea ice reduction in the early 20th century induced by
natural forcings in MRI-ESM2.0 climate simulations and multi-model analyses.
Geophysical Research Letters, 48 (IF:5.576).

Jones, C. D., J. E. Hickman, S. T. Rumbold, J. Walton, R. D. Lamboll, R. B.
Skeie, S. Fiedler, P. M. Forster, J. Rogelj, M. Abe, M. Botzet, K. Calvin, C.
Cassou, J. N. S. Cole, P. Davini, M. Deushi, M. Dix, J. C. Fyfe, N. P. Gillett,
T. Ilyina, et al., 2021: The Climate Response to Emissions Reductions due to
COVID - 19: Initial Results from CovidMIP. Geophysical Research Letters, 48(IF:
5.576).

Mori, T., Y. Kondo, S. Ohata, K. Goto—-Azuma, K. Fukuda, Y. Ogawa-Tsukagawa, N.
Moteki, A. Yoshida, M. Koike, P. R. Sinha, N. Oshima, H. Matsui, Y. Tobo, M.
Yabuki and W. Aas, 2021: Seasonal variation of wet deposition of black carbon at
Ny-Alesund, Svalbard. Journal of Geophysical Research Atmosphere, 126,
e2020JD034110 (IF:5.217)

Hattori, S., Y. Iizuka, B. Alexander, S. Ishino, K. Fujita, S. Zhai, T. Sherwen,
N. Oshima, R. Uemura, A. Yamada, N. Suzuki, S. Matoba, A. Tsuruta, J. Savarino
N. Yoshida, 2021: Isotopic Evidence for Acidity-driven Enhancement of Sulfate
Formation after S02 emission control. Science Advances, 7(19)

eabd4610 (IF:14.98).

Parrish, D. D., Derwent, R. G., Turnock, S. T., 0 Connor, F. M., Staehelin, J.
Bauer, S. E., Deushi, M., Oshima, N., Tsigaridis, K., Wu, T., and Zhang, J.,

2021: Investigations on the Anthropogenic Reversal of the Natural Ozone Gradient

53



15)

16)

17)

18)

19)

20)

21)

22)

23)

between Northern and Southern Mid-latitudes

21, 9669-9679 (IF:7.197).
Kajino, M., M. Deushi, T.

T. Sekiyama, N. Oshima, K. Yumimoto,

5-2001

Atmospheric Chemistry and Physics,

T. Y. Tanaka, J.
Ching, A. Hashimoto, T. Yamamoto, M. Ikegami, A. Kamada, M. Miyashita, Y.
Inomata, S. Shima, P. Khatri, A. Shimizu, H. Irie, K. Adachi, Y. Zaizen, Y.

Igarashi, H. Ueda, T. Mak, 2021: Comparison of three aerosol representations of

NHM-Chem (v1.0) for the simulations of air quality and climate-relevant

variables. Geoscientific Model Development,

14, 2235-2264(1F:6.892)

Ohata, S., Mori, T., Kondo, Y., Sharma, S., Hyvédrinen, A., Andrews, E., Tunved,
Servomaa, H., Veber, D., Eleftheriadis
Moteki, N., Zhao,

Y., et al., 2021: Estimates of mass absorption cross sections of black carbon

P., Asmi, E., Backman, J.,
S., Krejci, R., Zieger, P.

for filter—based absorption photometers in the Arctic.

, Koike, M., Kanaya, Y., Yoshida, A.,

Techniques, 14, 6723-6748(IF:4.184).
Ohata, S., Koike, M., Yoshida, A., Moteki, N., Adachi, K., Oshima,
Zanatta, M., and Herber, A. B., 2021:

carbon during PAMARCMiP 2018 and previous aircraft experiments in spring

H., Eppers, 0., Bozem, H.,

Atmospheric Chemistry and

Aizawa, T., N. Oshima, and S. Yukimoto,

Physics, 21, 15861-15881(IF:7.197).

K., Vratolis,

Atmospheric Measurement

N., Matsui,

Arctic black

2022: Contributions of anthropogenic

aerosol forcing and multidecadal internal variability to mid-20th century Arctic

cooling—CMIP6/DAMIP multimodel analysis.

5.576).

Zanis, P., D. Akritidis, S. Turnock, V. Naik, S. Szopa,

Geophysical Research Letters, 49 (IF:

A. K. Georgoulias, S. E.

Bauer, M. Deushi, L. W. Horowitz, J. Keeble, P. Le Sager, F. M. 0 Connor, N.

Oshima, K. Tsigaridis, T.

van Noije, 2022: Climate change penalty and benefit on

near surface ozone: A global perspective based on CMIP6 Earth System Models.
Environmental Research Letters, 17, 024014 (IF:6.947).

Bowman, H., Turnock, S., Bauer, S. E., Tsigaridis, K., Deushi

0’ Connor, F. M., Horowitz

cycle throughout the northern midlatitude troposphere
Physics, 22, 3507-3524 (IF:

Whaley, C. H., Mahmood, R.
Beagley, S., Becagli, S.

M.

’

Oshima, N.,

L., Wu, T., Zhang, J., and Parrish, D. D., 2022:

Changes in anthropogenic precursor emissions drive shifts in the ozone seasonal

7.197).

, von Salzen, K., Winter, B., Eckhardt,

Chien, R.-Y., Christensen, J., Damani,

Eleftheriadis, K., Evangeliou, N., Faluvegi, G., Flanner, M.,

Monitoring and Assessment

Physics, 22, 5775-5828 (IF:

Adachi, K., N. Oshima, N.

Atmospheric Chemistry and

S., Arnold, S.,
S. M., Dong, X.,

(W) , Oshima, N.,

et al., 2022: Model evaluation of short-lived climate forcers for the Arctic

Programme: a multi—-species. Atmospheric Chemistry and

7.197).

Takegawa, N. Moteki, and M. Koike, 2022: Meteoritic

materials within sulfate aerosol particles in the troposphere are detected with

transmission electron microscopy.

134 (IF:7.290).

Hassan, T., R. J. Allen, W. Liu,
M. Deushi, C. A. Randles and F. M. 0  Connor,

Communications Earth & Environment, 3,

S. Shim, T. van Noije, P. Le Sager, N. Oshima,

2022: Air quality improvements are

projected to weaken the Atlantic Meridional Overturning Circulation through

radiative forcing effects

Communications Earth & Environment

54

3

149 (IF:7.290).



24)

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

5-2001

Maki, T., T. Y. Tanaka, T. Koshiro, A. Shimizu, T. T. Sekiyama, M. Kajino, Y.
Kurosaki, T. Okuro, and N. Oshima, 2022: Changes in Dust Emissions in the Gobi
Desert due to Global Warming Using MRI-ESM2. 0. SOLA, 18, 218-224(IF:2.349).
Zeng G., 0. Morgenstern, J.H.T. Williams, F.M. 0  Connor, P.T. Griffiths, J.
Keeble, M. Deushi, L.W. Horowitz, V. Naik, L.K. Emmons, N.L. Abraham, A.T.
Archibald, S.E. Bauer, B. Hassler, M. Michou, M.]J. Mills, L.T. Murray, N. Oshima,
L.T. Sentman et al., 2022: Attribution of stratospheric and tropospheric ozone
changes between 1850 and 2014 in CMIP6 models. Journal of Geophysical Research
Atmosphere, 127, €2022]JD036452 (IF:5.217).

Iizuka, Y., Uemura, R., Matsui, H., Oshima, N., Kawakami, K., Hattori, S., Ohno,
H., and Matoba, S., 2022: High Flux of Small Sulfate Aerosols During the 1970s
Reconstructed From the SE-Dome Ice Core in Greenland. Journal of Geophysical
Research Atmosphere, 127, e2022JD036880 (IF:5.217).

Ushijima, Y., H. Tsujino, K. Sakamoto, M. Ishii, T. Koshiro, N. Oshima, 2022:
Effects of Anthropogenic Forcings on Multidecadal Variability of the Sea Level
Around the Japanese Coast Simulated by MRI-ESM2.0 for CMIP6. Geophysical
Research Letters, 49, e2022GL099987 (IF: 5.576).

Yukimoto, S., N. Oshima, H. Kawai, M. Deushi, and T. Aizawa, 2022: Role of
Interhemispheric Heat Transport and Global Atmospheric Cooling in Multidecadal
Trends of Northern Hemisphere Precipitation. Geophysical Research Letters,

49 (IF: 5.576).

Brown, F., G. A. Folberth, S. Sitch, S. Bauer, M. Bauters, P. Boeckx, A. W.
Cheesman, M. Deushi, I. D. Santos, C. Galy-Lacaux, J. Haywood, J. Keeble, L. M.
Mercado, F. M. 0’ Connor, N. Oshima et al., 2022: The ozone-climate penalty over
South America and Africa by 2100. Atmospheric Chemistry and Physics, 22, 12331-
12352 (IF:7.197)

von Salzen, K., Whaley, C. H., Anenberg, S. C., Dingenen, R. V., Klimont, Z.,
Flanner, M. G., Mahmood, R., Arnold, S. R., Beagley, S., Chien, R.-Y.
Christensen, J., Eckhardt, S., Ekman, A. M. L., Oshima, N. et al., 2022: Clean
air policies are key for successfully mitigating Arctic warming. Communications
Earth & Environment, 3, 222 (IF:7.290).

Whaley, C. H., Law, K. S., Hjorth, J. L., Skov, H., Arnold, S. R., Langner, J.,
Pernov, J. B., Bergeron, G., Bourgeois, I., Christensen, J. H., Chien, R.-Y.
Deushi, M., Oshima, N. et al., 2023: Arctic tropospheric ozone: assessment of
current knowledge and model performance. Atmospheric Chemistry and Physics, 23,
637-661 (IF:7.197)

Wu, J., Y. Kurosaki, T. T. Sekiyama, and T. Maki, 2023: Effects of Dry
Vegetation Coverage Estimated from the MODIS Soil Tillage Index on Dust
Occurrence: Verification by Surface Synoptic Observations, Journal of the
Meteorological Society of Japan, 101, 67-77(IF:3.356)

Sekiyama, T. T., Y. Kurosaki, M. Kajino, M. Ishizuka, B. Buyantogtokh, J. Wu,
and T. Maki, 2023: Improvement in dust storm simulation by considering stone
coverage effects for stony deserts in East Asia, J. Geophys. Res.-Atmos., 128,
e2022JD037295 (IF:5.217)

KEE, 20220 KRV AT LTZT7 B Y VR G b3 E ARG =7 v Y ILRESE, 37,
189-200.

55



5-2001

(77 —<3]

1) Kono, A., and T. Okuro, 2021: Spatial distribution of shrubs impacts
relationships among saltation, roughness, and vegetation structure in an East
Asian rangeland. Land, 10, 1224 (IF:3.9)

2) Maki, T., T. Y. Tanaka, T. Koshiro, A. Shimizu, T. T. Sekiyama, M. Kajino, Y.
Kurosaki, T. Okuro, and N. Oshima, 2022: Changes in Dust Emissions in the Gobi
Desert due to Global Warming Using MRI-ESM2.0. SOLA, 18, 218-224(IF:2.349)

3) Buyvantogtokh, B., Y. Kurosaki, A. Tsunekawa, M. Tsubo, B. Gantsetseg, A.
Davaadorj, M. Ishizuka, T. T. Sekiyama, T. Y. Tanaka, and T. Maki, 2021:
Effect of stones on the sand saltation threshold during natural sand and dust
storms in a stony desert in Tsogt—Ovoo in the Gobi Desert, Mongolia. J. Arid
Land, 13, 653-673(1F:2.483)

4) Kong, K., B. Nandintsetseg, M. Shinoda, M. Ishizuka, Y. Kurosaki, T. Bat-Oyun,
and B. Gantsetseg, 2021: Seasonal variations in threshold wind speed for
saltation depending on soil temperature and vegetation: A case study in the
Gobi Desert. Aeolian Res., 52, 1-11(IF:3.988)

5) Wu, J., Y. Kurosaki, B. Gantsetseg, M. Ishizuka, T. T. Sekiyama, B.
Buyantogtokh, and J. Liu, 2021: Estimation of dry vegetation cover and mass
from MODIS data: Verification by roughness length and sand saltation threshold
Int. J. Appl. Earth Obs. Geoinf., 102, 102417 (IF:7.672)

6) Buyantogtokh, B., Y. Kurosaki, A. Tsunekawa, M. Tsubo, M. Ishizuka, B.
Gantsetseg, and G. Batjargal, 2022: Estimating the sand saltation thresholds
from Sentinel—-1 SAR data in the Gobi Desert, Mongolia. J. Arid. Environ., 202,
104772 (IF:2.759)

7) Wu, J., Y. Kurosaki, T. T. Sekiyama, and T. Maki, 2023: Effects of dry
vegetation coverage estimated from the MODIS soil tillage index on dust
occurrence: Verification by surface synoptic observations. J. Meteorol. Soc
Jpn., 101(1), 67-77(IF:3.356)

8) Sekiyama, T. T., Y. Kurosaki, M. Kajino, M. Ishizuka, B. Buyantogtokh, J. Wu,
and T. Maki, 2023: Improvement in dust storm simulation by considering stone
coverage effects for stony deserts in East Asia. J. Geophys. Res.-Atmos., 128,
€2022JD037295 (IF:5. 217)

<zofzEbFER (EHELL) >
(75 —=1]
FrICRa 4~ & ST R0,

(477 —<2]
FRIZFEE T N FIHIT W,

(77 —<3]

1) KEMSEE  dbifEE C e, 46, 3-8 (2022)  [Hifgi ATRE 7 L4 PRIC Te 1) 7= BLRUAERE R
DA - A

2) KREM®EE, WHYE : 72 FA7—78F%8, 86, 302-305 (2023) [fERODEAFEY % 7= fk
LD BUIR & AT HEM: |

56



5-2001

(2) DERER (F2%)
(477 —<1]

1)

2)

3)

4)

5)

6)

7)

KR, PEIEEEE, fhEEZ (2022) SPM - PM2.5 Z A L7- A0 M 5 & KT B B
ROl AAKRFR2022FEKF RS, FTHE, 468

KR, TR, thE% (2022) AD-Net/Z b E /KR BB G LIZ20214E3 1 O HED
B4 HoEL—Ferv /v rRYy s, FTPHEE, 60-62

KR, TEIEEE], EE, AWK (2022) LEDFIABRG N HE LI HEGREL 74 4
— BRI & DOtk B3Rl T m LR - BT ZER RS, [FREHE S, 141-142
Shimizu A., Nishizawa T., Jin Y., Sugimoto N. (2022) A difference of the
Depolarization Ratio Detected at Locally Generated Dust Layers and Transported
Asian Dust Layers over Japan with AD-Net. The 30th International Laser Radar
Conference, Abstracts

KR, T, MEF (2021) RRBEEFRERT -2 2MH L ARERNICBIT 55E
WA Xy hOBRl. AARAKRFR2021FEEF RS, FATPRE, 111

AR (2021) Fe AlRE R W EEAIC W T o HEER T —2 O M. $38Ex=7 v Y LF
5o B R R R s, RIEEE

TERIE, R, B, TEEE, #IFoi, R (2021) LEDAIH/NRUAEFEE &
AD-NetZ7 A X —|(Z X D=7 a Yy VEBREROLE. F9RL—FL T RY T A,
Rl TfafE, 139-140

(477 —<2]

1)

2)

3)

4)

5)

6)

7)

8)

Oshima, N., S. Yukimoto, M. Deushi, T. Koshiro, H. Kawai, T. Y. Tanaka, and K.

Yoshida, Effective Radiative Forcing Estimates of Anthropogenic Aerosols in MRI-

ESM2, JpGU-AGU Joint Meeting 2020: Virtual, 20204E7H, F> 71 v

EOARE, HWHRE, B, KREE, IR, SRS, SEMEE, KT, R,

EIEE M, Recent DSS related activities at the Japan Meteorological Agency and

Meteorological Research Institute, H H#EEMILFEMNIE —1EETESSE, 20204E10H,
(Fr742)

Oshima, N., S. Yukimoto, M. Deushi, T. Koshiro, H. Kawai, T. Y. Tanaka, and K.

Yoshida, Global and Arctic effective radiative forcing of anthropogenic gases

and aerosols in MRI-ESM2.0, Tri-MIPathlon-3, 2021412H, A XU X, (Fo 74 )

Maki, T., T. T. Sekiyama, N. Oshima, J. Ohtake, Y. Nagai, T. Y. Tanaka, M.

Kajino, K. Yumimoto, and A. Shimizu, Current project and activities in Japan,

8th SDS-WAS Asian node RSG meeting, 20224F10H, #&E, BN

Maki, T., Recent DSS related activities at the Meteorological Research Institute

The 15th Meeting of Working Group (I) for Joint Research on Dust and Sand Storms,

20224F 111, wE[E, #FIN

Oshima, N., M. Deushi, T. Aizawa, and S. Yukimoto, Impacts of Short-lived

Climate Forcers on the Arctic Climate by MRI-ESM2.0 and Multi—-model Analyses,

Seventh International Symposium on Arctic Research (ISAR-7), 202343 H, HIE#HRST

I

EAEN, EhEE, B, KEE, RBEEL, KEEFTHIRS 2T AT e AV

WEPFEAERTH, REULFRES, 20204E11H, (FrJ4 )

KREE. ATABE., HA = R AL JIIEFH. BPRE. HHEEY, SRUERT ks

AT LETNVEHR W NGREREE =7 vy VI X5 E B RE ) oHeEE, F25RIKK

fb#atamss, 202045110, A d =

57



9)

5-2001

KERE, [RBEWMEFTHEKY 2T AT LV E Wb se (atsasl /1. 2012 mi 4o
AefRiREE L, COVID-191Z X A KM ZFEAN) , ArCS 11 2L fkaE, 202146H, (Fv
FAV)

10) KEBER, 7A42a7@llRRKET VR LEOHRE, 7)) -V I FERF—LAT A 227

WZBIT AR 4E S, 20214F9H, A>T 1 v

11) kKB E, 74 2a7 R[EBMBEFMEKS AT 22T Ik T oy vitEE&EOEMEL,

JV—=2F REBER—ALT A Aa7 BT 0 7E4ES, 202248118, JbiEEHEET

(77 —<3]

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

Kimura, K., A. Kono, S. Yamada, T.F. Koyanagi and T. Okuro, The 9th East Asian
Federation of Ecological Societies (EAFES) International Congress: Online (2021)
“The facilitation effects of sand fixing plant Caragana microphylla on native

grass Agropyron cristatum in Hulun Buir Grass land, China.”

Kimura, K., A. Kono, S. Yamada, T.F. Koyanagi and T. Okuro, International
Consortium of Landscape and Ecological Engineering (ICLEE) 2021 International
Conference: Online (2021) “Protecting effect of sand fixing plant from grazing
on native grass in arid land of Northern Asia.”

Okuro, T., The 14th Meeting of Working Group II for Joint Research on DSS among
Japan, China and Korea: Online (2021) “Comparison of nurse effect between
different countermeasures for dryland rehabilitation in Northeast China.”
Okuro, T. and Y. Kurosaki, The 14th Meeting of Working Group II for Joint
Research on DSS among Japan, China and Korea: Online (2021) “Prediction and
detection of variability in Asian dust emission and transport affected by
climate change.”

Okuro, T. and Y. Kurosaki, The 15th Meeting of Working Group II for Joint
Research on DSS among Japan, China and Korea: Online (2021) “Prediction and
detection of variability in Asian dust emission and transport —Introduction of
research activities funded by ERTDF.”

KA, B E B RSES 474 0 (2022) £ Al fe7e T8 BRIZ 010 72 B
ERRRORAE - .

Okuro, T., and U. Jamsran, The 1st International Conference Natural and
Biological Resources Technologies, Ulaanbaartar, Mongolia (2022) “Two steps of
landscape and ecological engineering approaches for restoration of degraded
grasslands towards sustainable use of biological resources in Mongolia.”

Kong, K., B. Nandintsetseg, M. Shinoda, M. Ishizuka and Y. Kurosaki, JpGU-AGU
Joint Meeting 2020: Online (2020) “What are the main land-surface processes
affecting saltation activities in a dust hotspot of the Mongolian desert steppe?”
Wu, J., Y. Kurosaki, T.T. Sekiyama and T. Maki, Japan Geoscience Union (JpGU)
Meeting 2022, Chiba (2022) “Effects of non-photosynthetic vegetation cover on
dust occurrence in the Gobi region.”

Buyantogtokh, B., Y. Kurosaki, A. Tsunekawa, M. Tsubo, M. Ishizuka, B.

Gantsetseg and G. Batjargal, Japan Geoscience Union (JpGU) Meeting 2022, Chiba
(2022) “Estimating the sand saltation thresholds from Sentinel-1 SAR data in

the Gobi Desert, Mongolia.

Kono, A., and T. Okuro, JpGU-AGU Joint Meeting 2020: Virtual (2020) “Effects of

various vegetation factors on sand saltation from the viewpoint of roughness.”

58



5-2001

12) Okuro, T., JpGU-AGU Joint Meeting 2020: Virtual (2020) “Comprehensive research
for land system science towards sustainable land management in Asia.”

13) Okuro, T., The 34th International Geographical Congress (IGC): Online (2021)
“Network of comprehensive researches and education for restoration and
sustainable land management of degraded landscapes in Asia and Africa.”

14) Ki@gksst, vodn~— Uy hAT 0, KEEK, BARERTERIFEOEEERS: 07
A (2022) TE N AT v FITBT D@ A b L AMPERChloris virgata® /3 fr
]

15) AREBHEAK, Do Fn~— - V¥ AT, REBERY, BAREEFERFEOREERS: £7
A v (2022) TEVANVOFREREFIZEIT D@ A b L AR Chloris virgata® R Rk, |

16) Kimura, K. and T. Okuro, The 13th International Congress of Ecology (INTECOL
2022): Online (2022) “Potential of the combination of artificial biocrust and
microbial biomineralization as land rehabilitation method.”

17) AffEE—, KBRS, HIAREEBFEIFEOREERS: £ 74 (2023) THHEEEIFE L
TOWMAEMZ X DB HAER & A A7 Z 2 FOFFH O FREME:

18) Buyantogtokh, B., Y. Kurosaki, M. Ishizuka, T.T. Sekiyama, T.Y. Tanaka, A.
Tsunekawa and M. Tsubo, JpGU-AGU Joint Meeting 2020: Online (2020) “Effect of
stone on threshold friction velocity in Tsogt—-Ovoo, Mongolia: Observation and
Model simulation.”

19) Wu, J., Y. Kurosaki, G. Batdelger, A. Cahppell, M. Ishizuka, and B. Buyantogtokh,
JpGU-AGU Joint Meeting 2020: Online (2020) “Monitoring dry—season vegetation
mass at a dust hotspot (Tsogt-Ovoo) in the northern Gobi Desert.”

20) Buyantogtokh, B., Y. Kurosaki, A. Tsunekawa, M. Tsubo, B. Gantsetseg, A.
Davaadorj, M. Ishizuka, T.T. Sekiyama, T.Y. Tanaka and T. Maki, American
Geophysical Union (AGU) Fall meeting 2021, Online (2021) “Effect of stones on
the sand saltation threshold during natural sand and dust storms in a stony
desert in Tsogt—-Ovoo in the Gobi Desert, Mongolia.”

21) Wu, J., Y. Kurosaki, G. Batdelger, B. Batjargal, M. Ishizuka, T. Sekiyama and J.
Liu, Japan Geoscience Union (JpGU) Meeting 2021, Online (2021) “Estimation of
non-photosynthetic vegetation amount in the northern Gobi Desert using MODIS
satellite data.”

22) Wu, J., Y. Kurosaki, G. Batdelger, B. Batjargal, M. Ishizuka, T. Sekiyama and J.
Liu, American Geophysical Union (AGU) Fall meeting 2021, Online (2021)

“Improved estimations of dry vegetation cover and mass using MODIS data at a

dust hotspot in the Gobi Desert.”

(3) TERLDORZF - HINKFE] OEM
(75 —<1]
1) B FEHEIEFEHZE (TEMM-DSS) UV —F > 7 7 —71 HFERE/FCBIDIRT—7 a3y
TCTOHERI T T (20214E9A30H ., AT A V)
2)  RESKFAEFEIEIT EMEATTE 7 4 — T ARG SICB T 5 WA (2021410 H30H |
NAT Yy FEBFFIRHEIEEAR =L+ 474 2))
3) ENIBRBEMEFTARY VAR T AMIEBIT DR AL K (20226 H23H, A T4 V)

(77 —<2]
1) XM ZEACR RS (20224R12120)  THIERS 2T A7 V& AW o O R IHIA

59



5-2001

B HWT) . BEAER

[75—<3]

) BIERE, BIRKFEEHIIEY 2 —, JSTRIRKFY 2=7 F7 2 —FE# (2022) €
=L~ SRR IE O B BT~

2) bH i Rn, BRI, BECRFEEEHIE ¥ —, B4 FE SRR HIEEEE = 7 X7
vivavEeEF#ER (10A16H) T E ¥R https://sites. google. com/tottori—
u.ac. jp/learning—extension/%E3%83%97%E3%83%AD%E3%82%B0%E3%8 3%AI%E3%S83%A0

3) ISTEMKRFY 2a=7 R Z—BRBSMAFEERE T v 77 5 BB KT 2 EHiD)
https://www. jst. go. jp/cpse/fsp/event/pdf/theme2022. pdf

(4) ~RaIB~DRAFE - RiEE
[75—<1]
1) HARTLEZIP(20214:3H31H, 20214 DR OB FEIZ OV THEGLA > ¥ B a—)
2) NHK==a2—Z U4 v F9(2023F4H11H, EFEDOHMDOMMAIZE L THEHA > ¥ E2—)
3) NHKH X7 —0 4 v F9(2023F4H15H, 74 ¥ —IZ X5 EWBIRORI . BREEE B RKE
HHP D Fi )

[7F—=2]

1) RO EHF (2021F5HTH, LAV J—2 [aa @ik 500 FHEHEOHD A H
BERIRMRRALIZ 52 2 2L IRER ] )

2) HEOTEREK (2022F7TALILIH, LRV Y= [HRECHRIRL7c=7 2 Y VR0 6
SR R OB & BT BMBES T CRIEL, 2RO BREE» DN TETVE L amRLE
L))

3) UROWEFBMCTORN (20234F4H11H, T LVEHFE, V=L REVXAST T4 NFHEHO
PSR T & RZEARIZ DN T)

[7F—=3]
1) NHK NEWS WEB(20234F4H12H. 20234 F4A12-13H OERIZHOW TR A > X B 2 —)
2) FLEEIH 7y R E—=27(20234F4H 13H., 20234FE4H 12-13H OEWIZ DOV THEA >

XY o)
3) TBS v F —F—=" 7 (202344 H16 0. HERIEBEBILIZIEY 5B DOEMIZOWTHHA 2 B
=)

(5) AWRBEOHAERRIZLDZE
Friciidi o~ HHIT 20,

(6) TOMHMOREHER
BRlCridi - & FHE T 20,

60


https://sites.google.com/tottori-u.ac.jp/learning-extension/%E3%83%97%E3%83%AD%E3%82%B0%E3%83%A9%E3%83%A0
https://sites.google.com/tottori-u.ac.jp/learning-extension/%E3%83%97%E3%83%AD%E3%82%B0%E3%83%A9%E3%83%A0

5-2001

IV. ZE3Abstract

Prediction and Detection of Variability in Asian Dust Emission and Transport Affected

by Climate Change

Principal Investigator: Atsushi SHIMIZU
Institution: National Institute for Environmental Studies, 16-2 Onogawa,
Tsukuba, Ibaraki, 305-8506, JAPAN
Tel: +81 29 850 2489 / Fax: +81 29 850 2579
E-mail: shimizua@nies. go. jp
Cooperated by: Meteorological Research Institute, The University of Tokyo, Tottori

University

[Abstract]

Key Words: Asian dust, Climate change, Soil surface condition, Earth system model,

Lidar observation, Coverage of stone, Flying sand, Intershrub distance

This project was dedicated to the investigation of the relationship between climate
change and the long-term variability of Asian dust. It comprised three subthemes:
monitoring, numerical experiments, and parameterization of surface conditions in source
regions. The outcomes obtained were conveyed to East Asian countries via the framework
of the Tripartite Environment Ministers Meeting Joint Research on Dust and Sand Storms
(TEMM-DSS) .

Continuous monitoring of Asian dust was conducted by the AD-Net lidar observation
network, and a sustainable dust detection method based on surface air—quality monitoring
was proposed. A SPM-PM2.5 threshold value was determined for dust detection and applied
to a severe dust event in March 2021. In addition, annual variations in the number of
Asian dust days determined by this method were compared with those reported by the Japan
Meteorological Agency. The impacts of Asian dust exceeding national standards for PM2.5
were examined based on numerical predictions of future atmospheric conditions.
Historical experiments and future projections using a global aerosol model with five
warming scenarios were conducted to investigate changes in DSS emissions and the factors
contributing to the changes. The results suggested that the decrease in snow cover
associated with warming in early spring and late autumn might significantly increase DSS
emissions and PM2.5 concentrations in the Gobi Desert and its downstream regions. In
addition, it was confirmed that the model’s DSS reproducibility could be improved by
incorporating data on surface conditions and information on DSS emission processes
provided by the results of the other subthemes into a regional chemical transport model.
To improve numerical dust models, observation data on surface conditions were analyzed
The results showed that (1) Raupach’s model worked well with observed stone and dead
vegetation coverages; (2) SoilGrids 2.0 global mesh data correlated with the observed
stone coverage; and (3) the Soil Tillage Index (STI) obtained from satellite data
correlated with the observed dead grass coverage. These results were used to develop a

methodology for producing data on the spatial extent of these coverages. Investigation
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of the impact of the spatial distribution of vegetation on dust emission revealed that
the risk of sand and dust emissions increased when vegetation was heterogeneous with
large intershrub distances. Novel vegetation indices related to sand and dust emissions
were also developed, and their usefulness in setting goals for land and vegetation

management was demonstrated.
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