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Umbric | A | ¥7]Z3He7} Rrhe 212 Al Q5tale mollic #53-FARE
Ochric A | FAPE SR Aol AL 7S Tl 1R Rot mollicd# umbric 501 8 4~ Y= 5
Melanic | A FE 30cm HHoll 771& ol #ot Ao ”H—cn’— A BE 30N=
SR A St A2 £ % FE dFol =5
Histic O | B&EE ES &5 71ES &20] 20~60cm —.—771]§ X Z9
T 4. HIIX| ZAFIS)RIEZS(subsurface horizon)2| EX(Soil Survey Staff 2015, Z& s 05H 2011)
Horizon | 39 =4
Argillic Bt | H9 Zo2RY o5 A HEZ AT H4H S
Cambic Bw | HEH 39, B0 H3} & ehitef o] A|A
Kandic Bt | A9 4 A E(kaolite)7} £4
Oxic Bo | A FSBHEIL Feft Al AHohE o] - w5
Albic E | FE%} Feot Al Aol o] W &9 2359
Salic Bz | 9479 {4
Sombric Bh | #71& &4
Agric A B | BAT ol A71= 7 1E AR A4S
Fragipan Bx | € iRE= 4E AZe &
Gypsic By | A1 FHS
7t ZARIEH BE 3 24 XHES Lt EY 2 2 254
Ede &R f EFHH] EAlskAY & E FEAL SRR 23k XAMA A
oA e BT 29T AARDIAL o), B A W F 54 A7) 59 AHeaR
Stal EE(surface)ol Al Uehte SA@E )2 I 20| EsHHE 2719 EA| 9F-& vehd

A #Z(epipedon), A EZ(subsurface)ol|A]
Ueht= 2AED) S8 74 ZrSolzt
SITHE 4).

. U AR RG] Egaio] Ao 2
% Fe 5L HER AT IEI| w2 A
B9l Udicoll &3t} EQREARS B Zo]
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50cmolA] &3 EY 25 & 7|02 98
Ut AR EF2 8~15C W] Mesicolt}.

Ct. Ot= Olot XMzt 27

ofE2 EOJ: A "N F1 524

= ZEE AR Ao v, 715 A
A BEA sehA BESHA A 58 ESsHt
&2 o8 72 B3t BT 78 44

= 7= o] AE, 4, §4 -4 S Y S
(pan)9] 772t EF & JHl, EF 2,
H7|(bases)?] &, 7|E Z‘L_% 5=
HkgstH ofE ol 4do] 84
o] Treth Hit2 Al 7HA19] oo R A
2o, div-2 7F 2 yehidis SAHAU E
FH(Typic)d}, B &, obF, T dito] 714
1 Qle S o FEHCE AR5k e
EY, OE diet $54H0] fie EYoE Al
HEh AP ot A Typic €011,
e ti79 2% 7HA AL & A-F-oll= Ao
945 FEAEISA 29 obof & &2
’5.% Jgol AojA T3 EF HHA EBA,

=93] s 1
]Q«] 7&—’? CH ’9—‘?—%, —E-—«] —r”ﬂ 7=, 4
A ]Eh:} 5 HEe EFAA49 7t

A%
% 2 BR8N Bl
glovl, 2 59l g 24 29 A9, 4, 2

2. WRB/FAO EFEFAA

FAO/WRB EFZFAA= AAEIAL
9] EXo]g 4 EHE]7]&9 o]dZ golst
A 571 9o EGEFEHE AlA F2olA
vl w3l e 4= Q2 FAOQ UNESCO
7} 1961¢ 35 Yo E o0 197449
of W3t Aotk 1AHEFHLI= USDA Soil
Taxonomy?| & 9 of=a} 14H ESERA
Aol S 7Hte g 31 Qi) 19743 &
#E =z FRAE AA ESS 2000 EY
#o2 BERatgout 198890 HeE FAO/
UNESCO Eg=olA e A4S EAloH
o o3& 287 38 EY+(Major soil groups),
1537 ESHE9(Soil units)2 EFoc 1
¥ FAOY EYE ) 7|&d 34 EYAY
£% 7]Z(International Reference Base of
Soil Classification)= 5% 233l 1998
doll JAEFAY £57 71%(WRB: World
Reference Base for Soil Resources)S ¥ 3}
Rt 19989 I FA| A EGS 3071 E
F#o 7 BRSO 20064 Technosols
9} Stagnosolse F7Fet A= 3271 ES
(Reference soil group)2. 2 EHEATHIE 5).
201449] tHA] Albeluvisols Retisols® ¥73
sto] A A= 327 EFH(Reference
Soil Group)® 1,5297] oF+(Principle
qualifiers) 2.2 FA %o} JTHIUSS Working
Group WRB 2015).
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H 5. WRB Reference Soil Groups2t Z=(IUSS Working Group WRB 2015, S4821} 0|EHH 2015)

3 Reference soil group Code

1. ¥R /71852 7K EY Histosols HS

2. QMO Hefs 2 EQF T
717 [oFAQ YA 07 o) g EoF Anthrosols e
AFFY Qlg=o] T TAAY EY Technosols

3. MY Kote d= EY
FHsEH ] FFolf A= EY Cryosols CR
»2mm o] Hgo] B2 EF Leptosols LP
W3 Na+@Ho| =2 EY Solonetz SN
$71-77] 71327 oif) 5 PP AESE "= EY Vertisols VR
7 AR 2 EY Solonchaks SC

4. Fe/AI2] EM0| 3t EY
Aottt 200 PFS L= EY Gleysols GL
AZWolu} d=W-FA] EHA EY Andosols AN
FA9 HES YH Podzols PZ
Fe7} JA =AY AR e EY Plinthosols PT
AL HE, P IH, Fe A3FEo] B2 EY Nitisols NT
IHETL AR EQF Ferralsols FR
E9| FAZ ot EGFUYAH LR FA% HeP} = EY Planosols PL
E9 AR Qlsto] ER Y EGYAHFIL] A7} YISt EQF Stagnosols ST

5. HES0| |7|29 ot /7|12 ©A Ch CH
G| B5T} 23} G L T EF Kagore s
0] F231 23} TALS THAE B Phasosoms oy
S0 153} 22 BAMA2 EAfokA] ot w2 7| M Umbrisol UM
S0 e 7| msle fDHSOts

6. 84 SO|Lt H|gR Y SR =X )
23 AR Aot A s AL st By s o
22 AL AAE EY Calcisol CL
27} ghibedo] A A w EQk alcisois

7. AME0| HEJ ZEESLEY
A9 73t EAG 7K = BT 2 g2 EME 7} Retisols RT
A= YAZE 710 S0t Qs B Acrisols AC
Xﬂ:ﬁg%é HE RS oﬂdﬂﬁE Lixisols LX
ALY HE, =2 97|23 Alisols AL
1Y HE W2 | 2se Luvisol v
TP AHE, S Y1EsE HIsO

8. OIZ3l&| ALt of7t eEet ESS THKl= BEY Cambisols oM

Sol Mdap e Arenosols AR

e EQF .
slch 5539 H48 B9 Fluvisols e
EGRAE S e EY &
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3 Aol Be APIEC|EA £ pH7t
e AMEG] 542 Balt £ ti5y
71500 455t AA7 AL ol Aobr]
o} 559 Wilo] H¥iste] BRI 44

o] AJste} EAJo] ok, A% 5o B¢ B

AAge) =, U AA 2L A9E 1
o] AJ3157] W] AT ] el B4
o] Heslo] mOrCH o] WOkl Eoke

1% gegol whe Huat Acdo] gk, B &

Zo] tk2A et
2 AR, A2 ok, AKE ol
7t et ES A
L= BT O O o) met &S]
Sh=t|| u]= USDA Soil Taxonomy®©]| =
27134191 JH7] ELE Entisols, "]&3et
& Inceptisols, 353 ELZ Alfisols, &
719AQ 2okt B Ultisols 522 &
sk=d], $EvURt AREYY B8, 27 EY
W A9 Inceptisolsy}, &9Jdbdo] Hloksk

Entisols®] o] E3x5lo] AA|F 07 n|LEQF
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o shte] EYER 7S F8ctes PR
ARE SuEte] 79 ZAAQ 39A AHRE
FEFAAE dot] @A 8 ARHESE
CPE FE9e B, 1174 A EYONE, 28
A AREFICOPT AFE AFoE R
Stal QItHE 6). U AR ESER+= A
A ERET= EYHH FHE &40
7IHke 710 glo AFAAHE o At @
Hol 97| HZo 484 HHEF AAL +
AFsitr. RO 2 RE gt EAoL; A
o I +EZ27 HIE Ao e 33t
I} HultH A 2 RE A 2R ES,
A3 9] A MAHEGE, ot AL
Au o] FAZMAHEY, AFAEA Yt
A7 ZetEE SMRAREST 53 2
2 A EYSTo] ot ARIEFF 9] 39 Soil
Taxonomy9] Udic $EFFo] &3t 4719
B8R 400 Qo) +EFoE AlEstar 9L
o 19 ¢ AXREST, 29 H§ 44
AHRESS, 39 A AAHESTE, 49 4
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4,3 AHEFEFAALYL Soil
Taxonomy ¥ WRB2}-2] A3t &4

YU ARIEGERAA $ AHESETS
Soil Taxonomy ®FA|A Q] oH=(Suborder)
3} E(Order), WRB/FAO EFAA S| FEF
(Reference soil group) Ate]ol] ATTA 7}
3 79 AAE o] At Soil Taxonomy®l 2
ot ZABAFE 9] A9 Inceptisolsd}t Alfisols
& 2771 755t WRB ESEFAA A=
Cambisolst} AcrisolsZ 79t} of=9] 73

¢ SR YA e BYE 2

7t AFHEQF M Soil Taxonomy H2H2HA|

A EFYT} Soil Taxonomy AHAAZ
SEuEtollA 78 W2 HHo] Rxst= 4
A ESTE Y AHREYE LS Orchric £+
Umbric epipedon¥} Cambic E+ Argillic
horizon 22 ZASH7F BEITHR 7). §
5| FAIIHE AAB)E Argillic horizon
o] 241 ¢ ArfisolsZ £5 &Y, Cambic
horizon©| ¥3%3% ¢ InceptisolsZ &5
3ttt InceptisolsE& hAC &2 i (Great
group)7HA| &7 3¢ F71Z3He7t 60% ©]
AF- Dystrudepts, G71Z3HE7}F 60% ©]5H=

Zlo] AlEA5o F=et Holo.

Eutrudeptso|t}. Alfisols?] F$E tiad9]

T 7. M EQR} Soil Taxonomy2 WRB2HO| S|
ZAADHESY Soil Taxonomy WRB
Eo | e ,
A #3(Soil Taxonomy) (Suborder, Oder) (Reference soil group)
Umbric, Orchric epipedon Cambisols, Acrisols
ZHNEES ' , : , ,
= HEY Cambic, Argillic horizon Udepts, Udults, Udalfs Umbrisols
= Orchric epipedon
A5 Y E ok Its, Udalf isol
o | Cambic, Argillic horizon Udults, Udalts Acrisols
Orchric epipedon )
LA EQF Udalfs, Udepts Luvisols

Cambic, Argillic horizon

] Orhric epiped
I AAMNEES} ‘ HC, eplpe. ,On ) Udepts Cambisols, Leptosols
Cambic, Argillic horizon
o Melanic, Umbric epipedon | Udands, Udepts
SIS ESF ’ ’ "| Andosol
SheitEEs Cambic, Argillic horizon Udalfs 08018
- P t
A EF Orchric epipedon saments Leptosols
Orthents
P t
nj<EQF Ochric epipedon SAmENs Regosols
Orthents
SR EF Umbric epipedon Orthents Leptosols




ol A7) Z3S}E 35% oA Hapludalfs, F7]E
SHE 35% ©]5k= Hapludults2 &4t &
FUHEYT Y ARELEY 3¢ RES
£ Orchric epipedon, AE%9] 3¢ #4H
HAE7I AA " BtE9 Argillic horizon®] F
2 B3x3sto] AlfisolsZ 571 =9, |72}
E7F 35% o149l 3¢ Hapludalfs, §7]%3%
=7} 35% ©]5kRl F¢- Hapludults® £53F
o FHANHEGT W SHMAHEGOLY
9] 3¢ #EZL Orchric epipedon, AES
L2 Cambic = Argillic horizon©] £3%5}
Arfisols = InceptisolsZ =55t} 44
AHRIEYH 5 AES @93 22 &t

o] ZA5M= A9 9] AL Fragiudepts’} &
"Z} = Stk AR EGoRE Y] A S ®
%<2 Orchric T+ Umbric epipedon, 4

I-fﬂ H ol nN R

EZ2 Cambic E+= Argillic horizon®] £
ot AR EZE AAE Bir3o] EAE 4
- Alfisols, Cambic horizon< Inceptisols
B39ttt SKSIAFE EY#2 Orchric,
Urnbrlc, Melanic epipedon, Cambic,
Argillic horizon0] 2X35tx ¢ =9 gt
g AHY BN, f71EE 59 Zolof| wet
Hapludands, Fulvuands, Melanudands &
o= FReth Iy sHikelg A £ oFd
AHRIEFH 9] 3L Inceptisols E+= Alfisols
2 257k Pseit FAESGR, USRS
=, FHNEFFY F$ Ochric epipedon©]
pEstn £FYA0] uet AR A4S
Udipsamments, ¥EY A E EAF9 H$
UdorthentsZ 253K 8).
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H 8. 5= ZMME E QS Soil Taxonomy2| ZAIHE GA|
ALY NUEY Y NS =
(Soil Taxonomy)
1) ZAAZAEE S
a. orchric epipedon} cambic horizon
b. AEASl F5o EYeE 271
c. 7123} Y60% Dystrudepts
c. 97| E3E (60% Eutrudepts
2) 2L EQFY
a. orchric epipedon®¥} cambic horizon
b. AEA5| o3 EFTE 24
c. 971 Z3% Y60% Dystrudepts
c. G712 % {60% Butrudepts
3) 2 AR EFY
a. orchric epipedon?} cambic horizon
b. A=Al Yot EYrw 21
c. 97123 Y60% Dystrudepts
c. 971%23k% (60% Eutrudepts
a. umbric epipedon¥} argillic horizon
b. AEA50] o3 EGSFE 21
c. 97| Z3: (35% Hapludults
. B71EIFE H35% Hapludalfs
+ S
FIEESE ) peeRuYEg
a. orchric epipedon} cambic horizon
b. AlEAE0] Fo EYTE 24
c. @713} Y60% Dystrudepts
c. 97]123He <60% Butrudepts
a. umbric epipedon?} argillic horizon
b. AEASl Yot EYrE 21
c. 971Z3% (35% Hapludults
c. H71ZE3}HE )35% Hapludalfs
5) HAAZH AL ESD
a. orchric epipedon¥} argillic horizon
b. AEA5 o3 EYTE 21
c. A71Z3HE (35% Hapludults
c. 97123} % »35% Hapludalfs
0) BAAZNTALRELFT
a. orchric epipedon¥} argillic horizon
b. AEASl Yot EYrw 21
c. 971Z3 % (35% Hapludults
c. 97123 % »35%

Hapludalfs




Lt MEESZFAA 2 WRBS| St 2A|
AHESP T} WRBY A¥HA 9] H¢ &
vzt AFEYHE-2 771 Reference soil group

oz Bt 7hssiitt. ZAAEEGTS] F
9 Cambric, Umbric, Argic horizon®] £3&

k= 72 Cambisols, Umbrisols, Acrisols 5

H 9. o= M EQA WRBO| ¢t 2|
A BT A B9y Ak Reference soil group

ZHARAHES cambic Cambisols
ZAEALNEESS cambic Cambisols

Ak Eo LA A EQF umbric Umbrisols
ZAFSARIEYS umbric Umbrisols

2 AL AZ A ESF argic Acrisols

RN A YA EQF argic Acrisols

AR ESF argic Acrisols

G ESS ZAHFARARI EY argic Acrisols
GAHARAHESSF argic Acrisols

LA AL EF argic Luvisols

LA HoEALH EQF argic Luvisols

FHYAHEF LA A SA EF argic Luvisols
WAL ARNHAESS cambic Cambisols

WAL LA ESS cambic Cambisols

S = o ?%Wi AXIHEY cambic Cambisols
S| FAARI EQF cambic Cambisols

SIS AXAFIESYF cambic Andosols

SRR AL EQF cambic Andosols

SRS A QA EoF fulvic, umbric Andosols

MBI EY SHISIGRAHIESF fulvic, umbric Andosols

SRR A2 ESF fulvic Andosols, Leptosols

SR A AR EY cambic Andosols

SR A AL EQF cambic Andosols

A ESF - Leptosols

AN EFHANESY BRAESF - Leptosols
APSAESF - Regosols

nSEY H&EY - Regosols
UHESF AHESF umbric Leptosols
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o8 B77t 7Fssttt. AL EST
Argic horizon©| ¥325k= 79 AcrisolsZ
FE FHNALEGTE T FHHBAEE
oFol2 Argic horizon®l| Luvisols, 4&Z
AL E ol ot 324k E o+t 9]
$ Cambic horizon®| CambisolsZ EH%
o}, 3Hik3] A E Y] 7-¢ Cambic, Fulvis,
Umbric horizon®] ¥&35l} 2% Andosols
2 ZEohH SMSIAA AR EG3 9] F¢
Leptosolsk 755ttt JAEYTE 5 APTA]
EFEH vISEFT Y 9 Regosols, HHA|
oA, A4, FHE 52 Leptosols® £+

HoHE 14).

Mz oiN

o,

Ut A EERE o 3e4

592 45 g 459 A8H =4 EFA
AE o183k k. I A 23| B0l
U ARAAAE dsd JEt w2 Aoz &
A et 2y 2 AR EGEC] 28712

P 21S T2 1] cheelA BaoH= b
HERY 54 HEH MG ol e
oItk EF £GP LRI 15 710

o

AZ, o, 48, & 59 2L B
A9 A9 P9 SR IHA 54
Jsto] AWA EFLEAA 53] ol

o] glct. et} AFIE SRR B9 B4}
o AR B8 AAC] o5t AHY BHR

7 FEEI 9o, A& Thse 4kl EE
Ak SHE A 2R ERS E HARE T
et} 2 A7 0|4 = Soil Taxonomy2] T
(Great Group), WRB9] ¢ 7178 FH 913t
F5H919l Reference soil group& AASHSLH
Soil Taxonomy<] ok o]} EH79] 2+ WRB
9] Principle qualifierss= RAA| A Q] Egt
H £/ wrgsto] Al sHe e 771 7
g 7o 2 AlgET Soil Taxonomy2 WRB
= AR AAZoR HHZog Ags 4
U= EYEFAAZ 3 AHRHESAEY =
515 Yolre A ESERAAY o
A}t AAE At A E Y= A7) gt

5 1A Nl = T

P

FP5PTsHY. 2011, =9 EFES 9 3
A EYRAAR 14. 446p.

YA IS, 2005, AREFHHER, A
TAIA Al65. 143P.

urezl, £, T4 Y, v, 484 2010.
= 78 EYREY 308 REQ EYE
4 8R1Z o]&3t 57 B7%. Al
8}39]7] 45(1): 95-118.
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A olgH). 2015. FAOY NAEGAR World Soil Resources Reports No. 106.
T=34 8. AlAER 1750): 47-61. FAO, Rome.

IUSS Working Group WRB. 2015. World Soil Survey Staff. 2015. Key to Soil
Reference Base for Soil Resources Taxonomy. Twelfth edition, 2014.
2014, update 2015. International soil United States Department of Agriculture,
classification system for naming soils Natural Resources Conservation Service.

and creating legends for soil maps.
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£ 7% 2 71&0] AA5] AAE “Urban soils:
applications and practices’S H#}G o1,
EY 37t o9 48 HEnh

b W7t o £ ol BAg et

Aol

sl 71 w2 AR

(th #7Hd B 542 7189 S48 #
=, B Ad A, BT A4
I} o] 27310 244

Eh EY B7FE 98 2419 BEde 4
Aoz #5549 4 JojoF

() B7he £ BHL AR} E 4

o

9lofof 3
o4 EF B7lol ol Brto] B2z} o
S ets]

o

#9] 5} Ao] AlaE|ojo} 5171 43
2 At 9ol

A 223} e Holske Ho] WS Fasht

3) ZA| S EF 57 F7H7E

Schever®} Hipple (2005)= “Urban soil
primer’ oA EA] EFO] 4 F3FS 1]
= 713 Ao, “BEH TAw EY
e A" 33 T2 TA EGY EAGS
' #sto] uRHsH.

XHER DRSS

L5 ol W

+F 5T 37}

L FE 29| TA 0] w2 vE BF
of g}

F B0 B LER I3 33} 9gY] 24

CAHIE, M3, £8 9EER I% EF pH
%
EFPYOR A% Q% AE W] 55

4) U] LE|RLOJA] AL

Pouyat 5(2007)2 “Soil chemical and
physical properties that differentiate urban
land-use and cover types’ ol|A] YE] oA &
oMY EA RBCFAEA, 4H48A, 4, &
HEA], FAA, FEA)LE FE5IAL 7
FAEE F 122719 A BE AF st ES A
A2 BAT 29e 7 13 2

LA EQZO] WHol= pHE A9t iR T
EoA ANEH o R = A o2 F
ZSHA] Ak o, Ca?t A&7t £5] &3 9
3t A4S & 29] Pouyat et al.(2002)0] B
08 v FEAQ TA] E AT FARE
A0 2 et
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H 1. 0= ZE|Z0jA|Q Y& ZAlz 701 10 cm B HE(N = 122)

Mean | Median | Min. Max. SE CV %)
Bulk density (Mg/m3) 1.18 1.18 0.71 1.74 0.016 14.9
pH 5.2 6 33 7.6 0.07 12.8
Organic matter (g/kg) 54 51 5 130 17 34.6
Sand (%) 53 53 33 83 0.91 18.1
Clay (%) 17 16 6 31 0.49 30.2
N (g/kg) 1.6 1.4 0.1 6.6 0.087 58.8
Acid-estractable K (mg/kg) 903 759 124 4038 57 69.9
K (mg/kg) 106 91 12 280 5.2 54.6
Acid-extractable Ca (mg/kg) 4347 2542 32 30528 460 117.5
Ca (mg/ke) 1620 1350 18 5634 97 66
Acid-extractable Mg (mg/kg) 2699 2164 55 10290 190 78.3
Mg (mg/ke) 155 160 21 388 4.4 31.3
Acid-extractable P (mg/kg) 527 460 65 2080 31 64
P (mg/kg) 90 38 5 1154 15 178.3
Acid-extractable Na (mg/kg) 115 96 20 388 6.8 65.5
Acid-extractable Al (mg/kg) 14117 13522 1418 42097 670 52.6
Acid-extractable S (mg/kg) 370 313 119 2071 20 60.5
Acid-extractable Ti (mg/kg) 282 197 36 1177 21 83.6
Acid-extractable Cr (mg/kg) 72.3 38 8 794 8.8 133.8
Acid-extractable Mn (mg/kg) 472 422 6 2125 3.1 71.9
Acid-extractable Fe (mg/kg) 23495 | 22277 6540 62580 1000 49.3
Acid-extractable Co (mg/kg) 15 12 0.5 65 1.1 78.4
Acid-extractable Ni (mg/kg) 27 18 5 336 3.2 131.5
Acid-extractable Cu (mg/ke) 45 35 6 216 3 73.9
Acid-extractable Zn (mg/kg) 141 81 6 1190 16 120.4
Acid-extractable Mo (mg/kg) 0.5 0.3 0.01 7 0.083 201.1
Acid-extractable Pb (mg/ke) 231 89 4 5652 53 251.3
Acid-extractable Cd (mg/kg) 1.06 0.89 0.003 3.1 0.066 68.4
Acid-extractable V (mg/kg) 37 31 7 118 2.2 66.2

ZA : Pouyat et al., 2007



2. 05 73A TA-0e| ZA| ME EY g2

Rura Suburban Urban
pH 4.7 4.6 4.5

Conductivity (S/m) 0.081 (0.002) 0.115 (0.003) 0.131 (0.004)
Bulk density (Mg/m3) 0.88 0.02) 0.91 (0.02) 0.87 0.02)
Sand (%) 75 (0.61) 74 (0.94) 74 (0.63)

Clay (%) 9.2 0.37) 10.1 0.47) 9.6 0.34)

Cu (mg/ke) 14.8 (1.94) 16 (0.68) 31.6 (1.14)

Ni (mg/kg) 14 0.6) 17.8 (1.006) 22 (1.25)

Pb (mg/kg) 26.9 (0.86) 36.7 (2.06) 110 (4.12)

Ca (mg/ke) 28.3 6.2) 61.2 9.8 175.6 23.7)

Mg (mg/kg) 11.3 0.69) 13.4 0.76) 29.8 2.8

K (mg/ke) 48.2 @.7) 54.5 2.7) 653 (3.9)

N (g/kg) 1.97 0.14) 2.31 0.11) 2.63 0.11)
Organic matter (g/kg) 73 4.3) 83 (2.6) 97 (3.3)

ZX4 : Pouyat et al., 2006
5) U= RERE AH] A71AER), AX, AL, BY, 7715,

Koenig® Isaman(2002)< “Topsoil
quality guidelines for landscaping” A +
B TA EGS gidos E 54 371 7]
T2 ARtelion( 3), o] F7H S E

UES &2, 24, 9, 2% 59 252 7

#0=2 FZ(ideal), A% (acceptable), &7}
(unacceptable)s ©.& T35}t



W EAlE B9 22| XI-M =2l Al 59

E3 0= REF A EY ES EY SE E/HIIE

Ideal Acceptable Unacceptable
Soluble salts (ds/m) (2 (4 >4
pH 5.57.5 5.0-8.2 (5.00ry82
Sand (%) (70 (70 > 70
Silt (%) (70 (70 > 70
Clay (%) (30 (30 » 30
Texture class L, SiL SCL, SL, CL, SiCL LS, SC, SiC, §, Si C
Organic matter (%) > 2.0 > 1.0 (1.0
Coarse fragments (%) (2 2.1-5.0 >5.0
Sodium adsorption ratio (3 33—_71g0é08rﬂéCSL1CSLL(iI;) > 10
Nitrate (mg/kg) > 20
P (mg/kg) > 15
K (mg/kg) > 150
Fe (mg/kg) > 10

6) Hanks®} Lewandowski2] 7§49t

Hanks® Lewandowski(2003)<
“Protecting urban soil quality: examples
for landscape codes and specifications” ]l
A Koenig®} Isaman(2002)9] eSS A+
O= 3 EA EY B4 B7HE JjAdstglon

Z4] : Koenig and Isaman, 2002

(3 49), o] 7} 71=el= 7189 71 = 99
CNE&} oA S8 4 e AdE, B
&, 13 Z0| 50| F71E1 55 7€ R 5
B(required final condition) $&5%+ AA =]}

.



H4.0= A EY SR M 7IE

Required final condition
Soluble salts (dS/m) (25
Sodium adsorption ratio (2
pH 6.0-7.5
Sand (%) <70
Silt (%) (70
Clay (%) <30
Texture class L, Sil, SCL, SL, CL
Organic matter (%) >5
Coarse fragments (%) {10
Nitrate A AP 1%t AR Ha
P (mg/kg) > 20
K (mg/kg) > 150
Fe (mg/kg) > 10
C:N ratio (20:1
Penetrability { 1400 kPa (200 psi)
Infiltration rates (in/hr) > 0.6-2
Topsoil depth (cm) > 10

7) Craul®] &0 ©t2 E¢ 34 F7}

Craul(1999)2 “Topsoil quality guidelines
for landscaping”°l4 i8], 54 A], FLA,
7] 5 oIt L9 EYS te s
4 Y71 71&S AXSHRAE 5) 1 5 FF

£ B¢ £4 ¥l 71&2 EY 94T

Z4 : Hanks and Lewandowski, 2003

HAE P RS 72 A

EFYRo) tet B4 53 /1% @ 24
Ao mepE XY 57 7158 thad A
A3 ¥, EF 3F5P3} BRSOl pH, 9
£, U SR AN S

==



61

Slight Moderate Severe Restrictive
feature
USDA texture — — Ice Permafrost
STX, BYX,
Texture mopdifier (surface) — ST, IT:T_V CB, CBX, FLX, CBV. Too cobbly
FLV, CNX
Texture (surface layer) — — SC, SIC, C Too clayey
Texture (surface layer; Tor, Ust, Arid,
Xer, Oxi, Suborders, Great Groups, and — SC, SIC, C — Too clayey
Subgroups Oxisols)
Texture (surface layer; others) — LCOS, VS, COS, S, FS Too sandy
LFS, LS

Texture (surface layer finer material < 20") — LCOS, VFS — Too sandy
Texture (surface layer; Tor, Arid, or Xer B SIL, SI, VFSL, L, B Dusty
subgroups and great Groups) ashy
Slope (%) <2 2-6 >6 Slope
Ponding — — Any entry Ponding
Depth to high watertable (ft) > 25 15-25 <15 Wetness
Flooding None, rare Occasional Frequent Flooding
Stoniness class 01 2 3,4,5 Too stony
Weight percent 2 mm to 3" (surface layer) <10 10-25 > 25 Too gravelly
Unified (surface) — — PT Excess humus
Depth to bedrock (> 2% slopes, in) > 40 20-40 <20 Depth to rock
Depth to bedrock (=< 2% slopes, in) >=40 — <20 Depth to rock
Depth to cemented pan (> 2% slopes, in) > 40 20-40 <20 Cemented pan
Depth to cemented pan (> 2% slopes, in) > 20 — <20 Cemented pan
Permeability (0-40"; in/hr) > 06 0.06-0.6 < 0.06 Percs slowly
Permeability (0-40"; Tor, Ust, Arid, Xer, Oxi
suborders, Great Groups, and Subgroups >=02 <02 — Percs slowly
Oxisols)
Sodium adsorption ratio <4 4-13 > 13 Excess sodium
Salinity (ds/m) <4 4-8 > 8 Excess salt
Soil reaction (pH) — — <35 Too acid

=X : Craul, 1999
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e SO Soil Property MInmum maximum
e (A Oxygen in soil atmosphere
== survival 25% 21%
growth 3% 21%
ool initiation 12% 21%
nutrient absorption 15% 21%
Bulk Density Sands N/A 1 8g/ce
Sandy loams 1.7
Loams 1.55
Clay Loams 1.5
Clays N 1.4
Adr Space Sand 20-24% NA
Loams 14-20%
| Clay loams and Clavs 11-14% B
et all Water Content 12% 40%
- Temperature 4C 34%C

13 8. SESLAtC| Soil Issues for the Urban Forest

2} At Management Guide(2008)°l4] 2= Auj=]
EQY A7IAZEEC) ] tiet 71EXE AA
1) Soil Management Guide ST 9).

7lYthe] Manitoba agriculture® Soil

Sofl Condition Field Olservations
Mon- saline | Pulses and vegetable | EC <2 Hormal orop growth
crops SAR <13
> All other crops EC<4
Soil AR <13
Mﬂl‘lﬂg&l‘ﬂﬁnl Guide Saline Pulses and vegetable | EC >2 Salt crystals at or near soil
oops AR < 13 surface when dry; little or
Al ather crops EC >4 no plant growth
SAR <13
Sodic All EC<d bilack when wet; dull
i SAR >13 ﬂmmm
when diry; liftle or no
gwﬂ:'gﬂmﬂh:-p}lr
Saline- All EC=4 combination of the
sodic e SAR > 13 whnhmumh
present

= 9. SESLALS| Soil Issues for the Urban Forest



2) Tree Planting details & specifications
downtown area and Regional streets

iveke]l U= A[(2009)- = =4 W
U 4710 digk 43} JlolEElE A
JotAA AA EGY pH(5.5~6.5),
71E FF2~5%), =, EC(1.0dS/m),
CEC(10cmol+/kg), C/NE(33:1), &%
(&2 : 20~45%, HIAL 1 20~50%, HE : 20~
40%) 59 olgtstd A4 tigt 71&XE Al
AlStSTt.

3) Street tree guidelines
Avteh W A|(201D)00A = 7H2S

1111111111

STREET TREE
GUIDELINES

FOR THE PUBLIC REALM

WA B3 RIPVERSS

2 719t EAAelA Bl
Fotol AL ofgrhe A%
]_

2 (AN E 7124 BEF9 A4
0~5%), V= (& : 83~88%, U4} :
12~17%, AE : 0~5%), 9718 FFG~
10%), pH(6.0~7.0), C/N€(25:1), EC(3.0dS/
m ©]3}), AZ4(0.2~0.6%), FAJALH50~
200mg/kg) 59 ol3etd] EA4of digt 714
£ AXstt.

& 10. Street tree guideline
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