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JORAENBLAT IR AT R —, — LR ARPE T SR RAR I 1 B AR . LA
KEFERT R, REREFEAF TS KWREFE. ERHMER T, KEKUSRE
MR, EEAEMARUKTE (Bibring et al., 2004; Byrne, 2009 FF £ 11 [X 1 5 7K
JIl (Holt et al., 2008) Fl1E+ 2 Tt FUK)/Z (Dundas et al., 2018; Mellon et al., 2004). %7
5K BRI F/K UK S BT NK 28R, St 3 IS BRI K AR FE K AR L, AU R A
IR ZE A AR SURSL), 1t B H a5 1 K R BT A7 LE /N FUASE ) 1 2 7K 35 2 (McEwen
et al., 2011; Schaefer et al., 2019; Liu et al., 2021), T HIAF 7T thEEH RSL T R iE 3 B ol
K HIE S (McEween et al., 20200, # RSL Xt & AKiG s/~ E B FErtE . S0
JR3 S 3, LRI L AN IR A T A AR I8 B T R SR R K SR B T R IAUK AR
FHTE R K R ZAFHE (Carr, 2012)0 Hort, BT AL T35 WA A48 0 & K A2 T /K L S i
TERIR AR Z —, AR KR M R R B AR R T, RE S A IR R Hh 5 175 st B 3R 855
A TR SRS R IR AR R . A TR R TR FUKIRE AL S S 5t
(Craddock and Howard, 2002; 2017; Ansan and Mangold, 2013; Luo and Howard, 2017; Seybold
etal., 2018; Galofre et al., 2020; Shi et al., 2022, 7 M [¥] 4347 5 FERE W45 7% T ) 2 HiuJ 17 s
WA 2> A5 Y 1 S AEZERS [A] (Fassett and Head, 2008; Di Achille et al., 2010; Chan et al.,
2018, BI5xF 45 T s A F 5 (B AP [RT A BE 8 Dy L AU A5 1 SRR 1 20 (Wordsworth and
Forget, 2012; Halevy and Head, 2014; Palumbo and Head, 2018; Cassanelli and Head, 2019;
Ramirez et al., 20200, H FIEFXS K ER MEIATTE K2 N BITES S 70 AR E AT, BUEZS
ML FHE A EEEF B, AR IF T4 MK IR AL S R LRI 18, Ak R B
WA BRI AU 4018 7 20 2 S IR AR A R 2 2R

1 KEAPHRNART S £

RIFF 1971 4£1 “IKF 9 5 (Mariner 9)” FRIN & B VA KRR 40188 21 200 H Bk vm]
TN X S . B S, 7E 1975 FF RS “WHE 1% (Viking 17 F1 “#3%5 2 5 (Viking
27 PR VU8 Sk A B ren o MR A LSRN T 20 200 KRR 7 HER KR 2R R,
FEUERA T 4 WS KRR 2 A o 1T RAERII BT SR AR 0 R R R, Bt =
YOI 153 R0 i R, K e 0 b 5 7 ke PRV 7E AR T AR E VE 2 4, FEHLRIRUKAE T 2
b, AR R B SRR A R (Carr, 1974), #3230 (Schumm, 1974), Fuk)1I{E
(Lucchitta, 1980, 1983). JE HIRERIMIZ D IR 1 KE KTl MY ES BN 2 Hidl, 45
BRI SHT, UESE T RES KIS KR A W Y B AT RE BT, F SR T ST KR RIS



AR 118 (Baker et al., 1991; Carr, 1995; Clifford, 1993; Kasting, 1997; McKay and Davis,
1991; Sagan et al., 1973; Toon et al., 1980).

20 ALK, Bl BAGIRMBA & FEATBOL R ARALE SRR AR S, AT
SR A SR A RIS T KR HE R o 35 [ KR A A H #iE ST R R Gt (THEMIS),
B “ KRGS IEEME PER L ARARNL (HRSC) 3K13 7 B i KR & FRIB AR,
JIAR WIS W SUAE A2 Bk 00 23 1] A3 A 4R A T 0 SR« 171 5% [ K R B M BIE AT SR AE I 3R
FIFL (CTXD M #ER G B8 % (HIRISE) ARSI MR A 0.3 KB R II XI5
SR A2 A0S TSR AOATE FU BRI T P RE o 2 IR R S38 IR J R BBL I KA T 280 < KO R
2257 [f /N R G A (CRISMD RITAT WL-2T M il B 6 X (OMEGA) 3R/13 7 K
R 8o B, S KA P R IR — 5 K R U R K VE SR AR TES
FERBRARIMZ A1, VL “UF83'5 7, “BIIS7 NE I — ROV RNAE 55t 7E SR R 2]
B PRGN R BURE, A AN X AR R AR AT R T VAR BT,
KBRS SR TR, WNB PRI S ELRR M T faor.

DA KB AR E R S R B Ros B, JRIE T 2020 SEREDIASS 138 “ R —
57 IRt e o KR R GE, R RUKHARI, SEE. RRE. ENRE. RP S
355 R BRI R KR RMATS (Zhao et al, 2020), X EEZMAT 5 FTsk1G T £
R R P82 B e (R0 PR S A A S D R ) K 7 S S K Bl ) S A R SRR I
K&K,

(B

>{_
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2. A KEAPHAMEERR
2.1 BMRERRS AR

TN B0 KRB P 23 Al HEAT I 22 I BRME R IR0 5 e 1+ A - Carr and Chuang (1997)
Bl SR AR AT IR N ARG H] 1 5K SR A P 4Bk A3 18, IR0 S
TECRIS 11336 5. HZ T R AR PR S BEIR sk =, HE S /ARG RE L
AR 20 JEH Carr et al. (2012) 45438 HOER I ECE X HL 30 f 3B 45 k1T T
WFRBIE, WEABMANTE T EZ RIS, IFAE Elysium X3 Tharsis XIBGETH 1 5
TRUSRFAR 73 A 7 K L ) 32 R4 DA

4K, Luo and Stepinski (2009) J1J& 143 Wi H 2R TAE o A TR KR Bk
# (MGS) 463 m/pixel 73 #F# 1 MOLA mife#s, 724 BRIE Fl A SR BCHS R ZR T A4 PR M
B, SRJE N0 ) T2 PR TNIRE o X —SHIRI ARG 1 A0 KR 2 M A Bk o3 A1 A L Y



IR, B H T R AR SR B R TA 375550 4%, $RAE K REKE R Carr and Chuang
(1997) Giit&s R nyir 2.3 5. MAh, Hyneketal. (2010) 454 MOLA = fE$dE 5 k2 B
7% 200 KEHEZH ) THEMIS #A4%, @ik N TR 770 B 00 25 gk 4T 1t — 2 e
IEAGfL, FEHR 1 A W B S SR T TR 20 AT I ORI o B0 Ok T K 48 I 4 3R 43 A1
# A Alemanno etal. (2018) 58 fF K B4 WA ERIFHE], A AI15T MOLA mfe % 5 100 K
FHEZH) THEMIS F2G0 K BB M B RER A HEAT 7 N TR, FFE R E XA 6 K4t
BEN CTX BMENMT, (ERT N SHESER L T 2418 M, 5t A B M7
TR SORAEN, AU KRB EEIL 773559 ToK (& 1), 1E4h, Alemanno etal.
(2018) XA A PIBELT 1B 7025, JF45 4G Tanaka et al. (2014) FRKR BRI
KIS 43 T B b o 424K

B3R 2 YRR T AN RV B AN R) 2 1 A PR U R AT T O T KR AR I A Bk o A 1 LN
—HHIAR . B2 AT KRR R TR R R 2 m L, AR R AL BRI S
BRI . A5 WIAEAN [ X SRR AR Y 51 43 A5, E Arabia H1[X . Hellas % 5 ARG 35 (0 45 X B0 A 2
(HE FRTE — 5 S AT A 25 B

K1 RERPIR B . AP EHEIR H Alemanno etal. (2018). 15 KN
MOLA $u#fs i 1R b o
Fig. 1 The global distribution of Martian valley networks. The valley network mapping is

after Alemanno et al. (2018). The background is MOLA colorized topographic map.



2.2 BRI SRHE

TEAFHETTH, BMIEEZNLTK, RE—HHN 50-200 K, KEE EEHEE L
FTFK. BN, Marikh 4k BERERKABMZ —, EFREL 1200 TXK, EKEREH
L i (Noachis Terra) — ELAEMIRIILAH) T F 4w R (Meridiani Planum). K22 K
— ML BEUE B, REWTI R VORISR RUEN U R BRI, 2R E AN
IRV 53 3 o AR 90 (R0 R AR T T2 A TR 2 5 52 3 S S FH PO S i T S s 2 o O
e 2% I AR FELE I/ 1 KRBT 400 SKIBCRIE B A A 1L, K2 Bl 45 IR FEAE 50 &
200 Kz [8], [FJEFAE AT BE 05 7R ECK B FE B Y PRHFFIR B A XHE 2 (Williams and Phillips, 2001)

Alemanno et al. (2018) 7EABREA WA IAEA b, HRHE 2 I IR TR S0 e AN 23 A1 R K
BRI N 6 MR 1) B MZ% (valley networks), B B A B E M EUR 7> 2 RS
B 2) fZH4 (longitudinal valleys): B A—440 K TN, BIIIA A B HME SR
FI s 3) 5 KILAE R4 (valleys on volcanos): IR A LE K ILEE |, FESH
FRUEER R R NSRS S A E; 4) SREHE KA (valleys related to rifts):
RIOR R 28 S A H VBN SR T T BRI 4, 5 R ZER FUK T T AHIE A MY 5) B
A REL (single valleys and valley segments): BIANK & 73 380 Rk & — % i 1
B2 6) /NAMNRIRIE (small outflow channels): ST 23 HA 5 MU I8 A AL ~F- THI
SRS RHE, (ERUBARES — MM SEE E N (B 20, b o 2 AR B AR T
B IK ZBTURAE, o TR F A 5T A0 A 1 B4 — e I A .

B2 JUME WK BB MITESE A . (a) 224 (valley networks, 47°10'44"E,

9°18'4"N); (b) 2[4 (longitudinal valleys, 38°45'18"E, 19°11'5"N); (¢) -kl x



)4y (valleys on volcanos, 174°17'15"E, 8°44'5"S); (d) 5A/HRKAIAL (valleys
related to rifts, 84°40'22"W, 8°15'42"S); (e) HSH AR AWM B (single valleys and valley
segments, 140°0'52"W, 63°20'53"S); (f) /NHAMNGIEIE (small outflow channels,
16°13'28"W, 22°10'15"ND . AT kAREAR M55, HARFACER G MR . W5 EN
THEMIS #1842 i1 MOLA e, Mty 2 G Rn s K. B MIESHEHHL)
5351 H Alemanno et al. (2018).

Fig. 2 Commonly observed morphological types of Martian valley networks. (a) valley networks;
(b) longitudinal valleys; (c) valleys on volcanos; (d) valleys related to rifts; (e) single valleys and
valley segments; (f) small outflow channels. White arrows are placed alongside the valleys,
indicating the flow direction of valley networks. The background is MOLA colorized topographic
map overlaid on THEMIS mosaics, the red color represents higher elevations while the green and

blue colors represent lower elevations. The morphological types are after Alemanno et al. (2018).

2.3 BPIITE RS

B AR EE T TN K R K IRBE AT A AT 35 3 5 S o N[ FrO 3L P 45 SRAS 31 73 Y 4
WMEE A, AHRARERE—3. M4E Carrand Chuang (1997) HIK R0, 90%HI4 M 43
FiEVE WL H 5 # e . Hynek et al. (20100 FOZE R, 91%HI4 W40 A 45 1 3020 ¥ T,
6% ATEVE T 22 80, TR 3% M A E LS 20 )i B G . Alemanno et al. (2018) 1)
it g R R R WA Sk 94% M4 M 4 A 7E 1 42 [X 4. Fassett and Head (2008) JEI 221X
YGRS SR A ERTEE A 30 A4 N R GE Y A A REAT T R4, RIS A L R
e J5 b (R A O (R T RS ER R) 241 09 5. 7 B BE L, A WS B K 245k T -l T a2 2 58
ARG T 1 S Z ST A I . FER R IR 2 oh, — S8 AISL A KL BE | AR
dYURE . BK TR BE 11 45 000 JU) LA WG 176 7 - TG T b thE (R S AR A i, 150 B T BRPE T
S 42-PG 77 40 2 A I AT PR T I 2 ), HC R B A T 45 3 G L 3 3 B AR 5 b 45
JR S /N TR A S A G

2.4 BPxXFKEBBSMBENIES

BIITEIRSH TR ) 3 AR s SRR S8 REE N [RIRR B Lo 43 X R J ) A 00 B i
PRALIR IR o X KR W AR AR R TR, K B G B R A TE W 42 -7 5 44 2 38
(Fassett and Head, 2008, K| 7% I AR 25 1 3 A REAIE BT LA A 5 1 IV 20 W 34 LS 1 W 22



16 P8 7 20 3o YR T 3 ) A AR A R L I
241 AMESSERER

VFZ A I TESR SO0 H W UK A5 S5 B BRI R R B S B, 2K R 55 1
RF T B M4 S FRE (Strahler, 1957, B S K17K 52 2GR A0 N 58K 3 (3T 37
RIS IR) RIS BRI 1) U0 o 3 SR A TR R B4R AR 23 I T BB U (K T A2 2. Seybold et
al. (2018) LR HIBRAN [F) A5 XTI 70 SR AR GETE o, A PIRE 870 SORFAE T+ R IX
Yoy 45°, TMTEMNRIX L1y 7200 MIELZT, BT ANE W A VE BT IRAS 1 JOR AR NP5 43 3¢
K ffHAE 40° + S°JE N (Hynek et al., 2010; Luo and Stepinski, 2009a), i K 245 B ] g
T RCT AU IR 52 XK R PE S A BR S o, /K A5 2 A 5 1A BOME (¥ 5 B2 7K. (Seybold
etal., 2018). T Galofre et al. (2020) W& HfE AL 7R IFKIEM . vKIIPERTS
TKFEAER . VKRR DU FDAS 5] B A5 W R T S S Hhn i, B 49 SR ML P TR 4EE
RAOKREER . WHERK S AR FIHERRIRE, Rl il E oo ik it 7 AR
HURITE KA W J R [ 2 5 R B o 48 SR R UK AR IR 1 i 7E K B A8 W9 IR Bl b BT A
JZ R, HER T REVKE 2 AR TR RFAEE (Galofre and Jellinek, 2017a; Galofre
and Jellinek, 2017b; Galofre et al., 2020

B W ETE A W — S AR BRI HKIE 5 SR 5t WA A HTE S w1 N X
SR 3 7K R AT 0 B B 2 o DA R L 0K 1 1) S 30 D) 0 3t 2 7 e, HE 251 i 8 1t
W SOk NB 77 1 — 30, RIEE K G HE B AE, @R, H 2R R I &
RFE, V52 B LORRHIER) KR 2 W B R R A UK T U (Galofre et al., 20200, ¥k
BAEHH T EORRAR 22 DO T B K B B KT 4, J5 8 A A AT A G T 34
T, BT 2 FE AR MR B R U1 A 45 T4 (Anderson etal., 2006 Y] 25 (48 1 T 77 74 A
T IS R PR SAE SRR AN [ 6 B P55 AR 2R 5 A1 A8 S RS [ S0 358 KRR 45 1) 22 ) R IX 35
B 7K RSB R 48 A Ll 22 R 2 RN BEFE IR, DRFEAR R, Ml Bk v L, T RIX
Sl T KIS R RGBT R 2 DX ) 5 P2 ) S i 22 DR RRAELE 5 T S H8 U T IR T s I B A i R ) U
RUREHITH o H AT EAT T AS R 25 B T 11078 P9 7 K B R T 3447 & 31 (Craddock and Howard,
2002; Goldspiel and Squyres, 2000; Ramirez and Craddock, 2018; Shi et al., 2022), P K2R

RIITE R RT B 2 22 MUKIR 3L R 2 5 .



K3 KEA PR RAE RSB . Frik 4 AL T K2 Huygens fdibrg dfiA 24k (19°
B, 55° ZR). Ela OB RBRREEAE. Birh b A GSLFRRE ¢ HRIZH
2, BIHIRL s T A, B RPRIIALE .. AP AIEEDY CTX #2144& I MOLA
mfe g, matdEESOARSERK ZRETSEMZUIMLAHESE a T
REFN T —— X

Fig. 3 The longitudinal and traverse profile of an example Martian valley network. The valley
network is located at the south rim of Huygens basin (19° S, 55° E). The yellow dotted lines in
Fig. 3a indicates the location of the replat. The white lines in Fig. 3b corresponds to the
longitudinal profile in Fig. 3¢, with the profile start point signified by letter A, and endpoint
signified by letter B. The background of the valley image is MOLA colorized topographic map
overlaid on THEMIS mosaics, the red colors represent higher elevations while the green colors
represent lower elevations. Short red lines in the valley image that intersect the valley mainstream

correspond to the traverse profiles in the left top figure.
AR KRR AE AR A BE S FE /R AN [F] U3 TS 5t HUR AR AR B R A 8 WS K
3435 (Craddock and Howard, 2002; Ramirez and Craddock, 2018); b N /KN ACFREH

FH IR R V0T B T e A8 S 994 108, HLBR R 3R i /K 34 5% (Harrison and Grimm, 2005; Lapotre



and Lamb, 2018); MUK IR UK BlKAR I 50K MR AR R R FEW . 2RI E f5 0K S 1
1% (Galofre et al., 2020; Wordsworth and Forget, 2012). B A iR /K JEHFE A I LE K B %
AR, W KRR SEA T REF AR —, TRAFEHX 2 R sl 1.
242  BPSARHER SRR

FEANFR SR S KIRRTRE I T, A RS 18 AT R B — € 22 5 BN, FROKR 4y
W 22 R I A 40 B T 5 S5 by 35 AF 0T o st TR R 7K 3 5 B X 22 T K T -5 1 3R AH
ATHIREE T, K S Rl 7K AR 25 2 0 P 88 Sk U3 o7 T A b 38, 4L (Ramirez and
Craddock, 2018« 5 I FRVAL 7] 5 b R B4 [ P — 5005 2 0, W) P 1 20 7 JE b TR PR AR 4 - bk
BRI A I LA [ A0 ] — SRR [, T4 U0 TR KT AR AT R IAL 10 DU T -5 3 T 34
P A —3, BER=ITrAHR, FI9K TR AR AR AR FEUKE R R, TR
KHHIE IR, ik, Bahiaetal. (2021) Xf K EFTE/REHL (Argyre Basin) 25 P n) 5 1
BIRHEAT T — BRI, KILVE 2 WA AR A AR B N R B A, RS S M SR
bR S A Fe At B UE 18 1 XIOK R AR R AT REVE . 7 ZLE R, A8 KR MiE
FISEIE T, 04 ) kB 3R THT S S 1) BV 5 2 I T RS AR [R] A0 5 s 77 32 4 W 7 AT L ol
s o i KEGIERI L DS HERR 75 M1

243  ETHMFEIAEREUERED

A W BTSN 73 A R T KERAR R R SRt 1 2 BB, 1T T X SR80 i I BIL
1] D) 75 B BEAS Y R B B0AIE « H BT AT VR 22 0T T i A A5 2 i 2R VR AR TR ) 23 X T it
I 30 ) BB S 45 AT 4540 ( Kamada et al., 2020; Boatwright and Head, 2019; Palumbo et al., 2020;
Ramirez et al., 2020; Wordsworth et al., 2015). 41, MARSSIM i3k 517 B i R AL LAY g
BRI R- B RIS R . TR KGESN . St ] 25 3% i o A AT B E A,
DAL b 4 K 7 P Tk B LI 3 1 BB 2 (Craddock et al,, 1997;  Luo and Howard, 2008;
Barnhart et al., 2009; Matsubara etal., 2018). Boatwrightand Head (2019) jfiixt MARSSIM ##
B KA PFEAN R KA FH R B B UREAT 1 RBEAEN, It 7K i b R AR 7K ) S
YERAS 2 LSRR B AT AT LA M HBSR T B AH = 3L R4 FH U BB A% 3 s = i %, AT i
BERBILR WY BRI B o

58 22 FOAIT 90 U 30 3 AN [ B8 A A 50 25 X T B PR AR A B HEAT 11 20 o 2% 18 ) 5L 31 55 1)
K PH%R S (Feulner, 2012) R % 1) — 4 467k K<, (Forget et al., 2013; Halevy and Head, 2014),
RZ SRS SIS T[] T SR T R R R AUk R IE T, KB RIIRH X
ART 0C , FRKREATEZNRES, A T BT ) B K 3 3h sl o <A T 51



FHETIE] (Carr and Head, 2003; Halevy and Head, 2014; Palumbo and Head, 2018; Wordsworth
etal,2021). RSFAMBA (GCM) & KB AURIF 7L i I BUE AR, BefE Xt AN T
MRATHEL R M- e G RO R IR AE S AT, 7E JOR F S Bl b
HHEIIZHIR . 40, Wordsworth and Forget (2012) ilid =4k KA (GCM) *it
SRR KOGIR SR UKEACHEAT TR, HEE SR T W= T “ ki s R Giey
highland) ™ "R ET BRI, A1 B A0 1k P UK 25 A A DA SRR IO T ) 7K O 75
3R Palumbo and Head (2018) 5 F [ RE ARSI 1 H T Ffr DL 143 458 D09 S5 00 /K b S0 7E AR 10 B
PR T AT RSO0, R I e 25 T A R A 1 2 S AR VB AR, 17 K 4 I A 3 R 1) X
BRI SRR T 0°C MURHIE, BT U5 T 190K S BhyK ST 28 90 AL 1 4 B A

2.5 KEAMIIBRE

AT A HL AT B A A0 (R B T 1, B AE H RS B BR A 2% A HEIU K B 2 1 BT
TIOR3 SR PR BB (Xiao, 2013). H AT, 7E4ERIE B YR 3 H fk R 2
A EA 30 /A, ERANEAGEXERGRN. i, F2RILAMEEGRUKES
PRSI BeAs AR EE s J3 AR LEAN IR R AT« I AN R PR M B 55, AT 7 KR AR IO
J BRI FR B AL T 2 FE R BIEE

KT SRR S B AR R K 2 RE7E BRI A [FIIR B 4RI bh . filn, ¥
R B AT ARG SR TR 10 23 32, AR LA Ml R 7K B Dl P AT X 282 Y 3
BREEL AR 1985 ERIHHRH: Laity and Malin (1985) % 25 EFIE # 2 FJ5 (Colorado
Plateau) Hb N 7K AR 28 0 (S AR THITE S0« K RARAE MRS 5t DA 3l ) 2L ik
AT T VEHILEE o3 T, DR E) B SR AL K 228 AT et B AT AR BAR B . Kochel and
Piper (1986) X§ & &3 (Hawaii) Hh[X 25 ¥ A0 %2 A REUE B 2 AT M0 Rk R, 35k
B, Trwinetal. (2014) 7EF[ERD (Atacama) VPt &I T HAT AR LK
B, RS T EARUE B, KRR BT AU T R KR E AT e . Gou
et al. (2019) ¥k Evros Vallis 53 F 15 HLA G I #R] IR ] 78 0 T 25 15 7K SCRFAE Bk
ATRFEE, IO ZE AR S AR SCS B s T HUE s, RIS R R K e
Fill ik e 3 ) SRR R Z X S R R K B A 8 3K B S (Xiao etal., 2017; Wang etal.,
2018; Zhao etal., 2021), HHBRET R T . FEHFRARTR ™ A0 45 W B A 5 1
YA IC s (Lietal, 2021) IS5V KEBMAARIES, N MAET 2 X5 ERER

FIVKE Bl/K SEFEMEZS RIS IRt 7 25 (Xiao et al., 2017; Xiao, 2021 ).



TEFE ol R RN AR IR B R 2 4b K BV 22 BEALLUK )1 R PR 2 Y R RE RE A TE Bk T 4%
B L. AR I IR 28 R G ) R A4S AR TE A8 32 31 7 V2 63, TR 70 b i 4
FHAE KRS W AR TS5 R Uk )HAE I IFIEYE  (Head and Marchant, 2014; Heldmann et al.,
2013; Marchant and Head, 2007; Palumbo and Head, 2017). 11, Heldmann etal. (2013) X}
FIRZE R E (McMurdo) T4 IIKSC. AR 5 MESURHERET T AT TS, IS
“RUES” 1R )RR IX IR B R TR, WHE T KR R IKIFER AT At . Palumbo
and Head (2017) @it 5t & 08 % (McMurdo) T4 RMZFTIAIHE T TR SR T E
I IR A IR A5 TR SR RE R 048 AR XA R A 2R, — iR & T 0°C
(I T B R T 4% B0 P SCRPR TR TGS, IR 4ERF RN 24, X — 4 RSCRE T KR
BRTE T AU5 TR, IR W BRI LA 3R A 1R . 7R ARG UK iy 2 4b, it
SRS b B H UK T AR ISR ) K R AR P [RIREAE IS5 KA S (Devon Island) A77EZS HEXS

% (Galofre et al., 2020) .
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Tab. 1 Morphological comparison of valley networks with different water sources
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Fig. 4 Martian valley networks with different types of water sources. (a) rainfall precipitation

induced surface runoff (92°31'46"W, 42°2'46"S); (b) glacial erosion (37°725"E, 10°8'40"S);
(c) groundwater sapping (147°12'28"W, 5°27'30"S); (d) sub-glacial runoff (29°1'45"E,
15°53'3"N). The background is MOLA colorized topographic map overlaid on THEMIS

mosaics, the red color represents higher elevations while the green and blue colors represent

lower elevations. The classification of water sources is after Galofre et al. (2020) .
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Fig. 5 Distribution of Martian deltas and alluvial fans (after Wilson et al., 2021). The

background map is MOLA colorized topographic map.
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Tab. 2 Evidences of the climate of early Mars and possible climate change mechanisms from
recent studies. Filled dots represent relatively solid evidences/implications while empty-hearted

dots represent evidences/implications that are still under debates.
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