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Mo T HEANLRS &S, pH K, RE& CaCO,, HMERIEH;EEHRIELEA TR AL EEN
BERE, - S ALRA BRIE, oH A, MR, kS EAEK, BASATER,

B AR B B 3R 0 51 S ST B 25 BT, TR T I P e, 3 —
AW AW, TRIER RGBSR LB ER L (BERELFN TR,

KL Pt s, S, REAYL

FIRBEEMET 0°C, HHIAALZARN IR, REKIOSFERET, 32
DETHEHBKORL ARG, dENELOVR, RZRTHWR, TRER%E
W s AR, B s R X R 3 B IR IR A, X R A0 R R T BOR A BT R
A LR A L, N RE S R A R o KR T I R R,

—. IR SoAm

BERERLFFEED K, RESEHRLENE 215 77 km?, HE T RERG
22.3%, PURTHIFBRAINER, BEHAE=0, RPheBREFELE T 41766 77
km?, HEEZERLERN 82.2%, HIL¥HERESFERTER (233.1 J7km?) 1
75.7%, RUMFR G, SHELERLIERY 38.2 7 km?, S&ELSEHLTH 17.8%,
IR L E R LI BRI >0.5m WET L, NBEREE 658 7 km?, 5&EELH
BREY 68.6% P FEAR LW, EER L SHEEHL

HEZ F UL EES BT RIS, FHE LR 58S R, L P,
FilgREL NS R OB ERER, BAL ), (L, SHEShE/NERs 76
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Table 1 Permanent gelisol regions in China

W FI Area R
Region < 10%km? % Type of gelisols
EHER 150.0 69.8 BEREEEL
NS A 38.2 17.8 BEESEHR T
AR 13.4 6.2 SHERSEEL
xi ‘ 9.8 4.6 BEREEKRE
B /R 22 L 3.4 1.6 FiRREER T

MHEDIRILE , SRR L E R o6 TRABX, HEB/NEILESE 13°, K%
LT 15°), B MAR, 5 A RS TUE R 24 M v — Rl 1o, &t
BEREFH BN HE B RE R LR RIS RIS E, WS
MERE—4EEEL (5 2),

%2 REEEESEELHBERE

Table 2 The geoscience status of high-latitude permanent gelisols in Northeast China

Pk B HFHSE ERHIR Trd- 5y B9 S KLEE MR FE R
Gelisol (°c) °c) (%) m (m)
region Mean Mean annual Distribution Depth of Annual variation

annual soil continuity gelisols depth of soil
temperature temperature of gelisols temperature (m)
1A <=5 (o= g} 8 100—50 12—16
11 15 5 Hh 5 50—60,
18R kX —5—-3 —1.5——0.5 R R 50—20 14—15 B
1 SyiRE —~30 —1.0—0 g’,g}ﬁ’f 20—5

BRI BESAREEAER, RAESE  SENEESE =45 ML
WRAR. HOMEEBESE 22°, BEE 30°, BREEE 6000 £, XRFLHF
BRE.GTEEE, B . FNERAMEANMENRE, URGELIEESHHTREE
SSHE , BERE IR B, SR B R B R LI L, BR TP B = E IR 3. #
4, E 1)

EEREIOERME T, BEREEN TR E R, N4 E hEE
Y0, FT, SigHE LN — RSS2SRV BB E S, b I 4 A
H, SEOBENERRSEERENS A T REMBA, LG EMEETT =, e
Tk 3000m 2%, SEMEMIIEKMEIEXRAMNTRERENSML, B SEREL
TEAR PG M R AW PEMAAR MR RS R, RLHE B AR WMESE T RALEE
fto BHE 1R, EEHE LIRS T REAIE S 800—1 100m, REAME LIKLODH
TROBIEGESAERE, REFXFENEZRRHBRREELHTOZ, Wi R
MGE LN ERE FESFEL TREEEESTEL; MEBE LSRESEZESHS
HETROE, GlUEXATTRERTEL 1000-1300m, HEXELTH L E R K
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Table 4 The relation of lower-limit height with latitude of high-altitude manent gelisols

B A THREE(EE m) HE (N)

Location Altitude ol lower-limit Latitude (N)
FTR B 2200 48°00°
Fi 2700 43°00°
R & TF W 1900 44°00’
= 1800—2000 42°00’
Eal 2400 39°05"
AfT 3000 34°00°
ESAIHE! ) 3500 38720
(Fgh) 3480 37°30’
TEA T 4150 35°40°
BHEHAK21 BID 4610 ' 32°00°
(125 ) 4640 31°41°
7 3 7 4760 31°08"
N 4800 30°40°
By 5200 28°10°

6000 |

5000

HRE )
g2 3
g 3

Elevation

20001~

1000
500 30

. 40
HE(°N)
Latitude

LRSI, 2.Fls 3.8Ed, 4.BAd, S-EEHNL SCARFRAENAs
7B LR, 8-Afds 9-FE&, 10.KAd, 1L.HEEED, 12.F/Rl.
1 RESLUESELFLISGTARANEREESSERXA

Fig. 1 Relationship of frozen soil distribution with elevation and latitude

800—1100m,

EERHNE, SHENSERFEFRISASHHRALALETHR. SHE
R WS s fr AL T R D B R B B IR A i S TS R R VRSP RS, 5
P2k B4 1 KRR A e T LR A B AR B £ LI 1k 24 Bhr, B I TR E
AR, RRESH A6, ER BV E LRE R RESH SRR, I3 8, 231
E AR R R D AR S |
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HtRSBEAMMERERRGE AR, Hb, SEMBRSENELURE
PERERIA B ME SR 2 A4y e, 58 UR 28 B R H MR B B M, AT R BOR B R S5 BE R
A HR IR LR R B

HEER LS ERELDERTAETET, XREIER 4 L ERENIES
Fo EMRITISN, B2 IIFERR B4 P R0 I A IF S50 T AR AR (3 5.5 8), 9%
ZEBEERANREER, 220X G R EER YR

F5 FEARLROKARGERY

Table 5 The difference of hydrothermal conditions between two types of gelisol‘region

P . N
Gelisol RIbEBSELRLX P EERELX
region '
2%
(N 53°30'—46°36’ 49°—27°
Latitude
Wt s fsEs
Dieeeis _ .
1stribution
height of 500—1 000 3000—6 000
frozen soil
$ng*§;%ﬁ —2.0——6.7
Mean annual 0—-—5.8
temperature FER
FEKE 7R 500—400
(mm) 400—600 H 400—200
precipitation PH <100
FREE 1 400—1 800
A(;‘;’l‘l‘gl 9001 200 1800—2 000
vaporation 2000—3 000
T i3
A(g) <1—1.5 3.5—6.5
ridity 15—35
EBE
REELCC) o 40—54 20—27
Variation of
temperature B _
Daily lo—12 ;15—25
(Eﬂﬂﬂ?{’éﬁ(
INES =4
Ian‘og-a/t:i};?: 2500—2 600 2600—3 200
time (hr/yr.)
AT F AR 1400—1700 (&FWLK)
Annual total amount of 1200—1 400
solar radiation (J/cm?) . 1700—2000 (EEX)

D RESGIGRE3 WETEHABIE,
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(=) BEEEL

FESFTEEEMREROEILHEK, Hbdhs 53°—46°36", L& 116°—131° 2
Ml IR BB R BB E, ik —% 800—1 000m, &5k 2 000m, HE K 451K
FHMER, XBHETHEHRE4——58C), FHME 400—600mm, FEEE 900—
1 200mm, H JERFE 2 500—2 600 /B /45, APHEES4ERE 1200X4.187—1 400X 4.187
EE/om® (L 5), BEEEHEIMNIEHETE: LEKR, RibH, FEERHRERLHT
SEAE, R HEEERREREBT WL R, '

RIS E R XA R E AR TS RA R IR+ URRE E £ KT
o= 1 PuFf,

AR IR LM R, ST IR, KRS RBAIBEE
BK AR AR, 20 BAE A A K A R B BUN, i MRS B, FEAHER
BAo#HX, FAERMIESLEEZNSFTREERTAZN, SBELMERLS
fio JLE BB ERFITE 6

(1) Eigi TE— R, AR ERE, WEMNEETELEREF, TR
PEIR & B, BRI, 2h B ORaR, BT R MR, —o LEERRA KL, FiE
SRR, L% 78-03 HITE 4515 H

¥ 78-03 FHA T R ATH BRI Z T, 4k 52°20°, 1548 700m, B AR TR-NE-BH,
IR —3°Co 0—5cm (A) FEHIEH; 5—i2em (A) BB RAE LK, BIKE; 12—19cm(A)K
BEBERL Y EEYH AUKE; 19—28cm (A,B) Fhith, &/ kEk; 28—40em(B) BHiz@pbt,¥
RALE B, Lk BREs; 40—60em (BC) YR ERIEE. HBANNER(GE OFNTHS: 1B
B, REEBE (pH 4.4—55), HILESEE, REX 562.2¢/kg, BIRICISE, Kt+7 Lk =E
A, PEHBIR R, X3 A = R,

(2) EREL BHERERE, T BHEER N, BRI ERERE, KiEERE
BELEER R, DARE 78-01 I 26613 B,

i 78-01 HIEENEIFE BRI PRI, Jh2k 48°05', #4E 800me 0—2 om RGITEA AL
AR 2—4em U EH A LR E ; 4—28cm AR ERE, iR G, 8 LElE Si0, BRERT
LT b 28—47cm, BRI G, UIE Si0, BEMK,

(3) VKRB EL X F T AR T 2112 HUE % IR T,

o X112 FEALT R N FS G O B L S v BRSO, dh gk 520307, ERIIE —5C, KREHIK
R —30°C, WA KB ELT R ERE BB A EH - R B - KB E I B kiR BT I8 . %548 600m,
BT AR KSR, 0—200m HKEE (Aw)s BMEMME, BAKES (UkIRK);20—35cm ¥
RIAKERE (A SLEMVKE; 35—45em R BaAKE-LE (G), BEBETEIE, 8 KBERAR50kE,
AKEEo

KELBMOTEERER: +ERE, AR, SA%E.SRERERE, HIAESA
R>ANRSES, HE YR, R ER EE,

(=) BEREREL

EENHEREERERER IS LXK, Bibits 27°—49°, RE 72°30°-—103° >
ET, #g4k 3 000—5 000m DL b, M3 &4k, BT, KENM. AT sESEERESE
R LHEZ A X, SEEI R 4 000m DL L, B 8848m, SEMNEETES
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TR, NEER, BEmesEREE S 2R R —SEREKKBEE, FIBXEHE
—2——6.7C, FHEFE—M4 200—300mm, FEIEREEMNILTEXK, KPR EX X
400—500mm FEFER B 1400—3 000mm , FIRE 2—6, Ol s X T &1k 30—50,
H RS 2 600—3 200 /NF/4E, APHERSH4E RS 1 400 X 4.187—2 000 X 4.187 4 E /em?
(#5) ELRSEHREZNT, SHEEINTERREERIN: HEFLARE
544, + IR HBLURIREHE (Cryoturbation), S5MARL, BUALMELIE, 3540 4%, RA
HREEA BRI,

BRGSO EEREE TR L B L VERES VERR LML, X
F R H M M R R, EELSATHES TR LT RN ERE S EE JH
e AL E R AR L — A T 4 000m DL EEL, FEREERIAK/R . MR AL —W o
5T 5000m L FEEE L, EHHELITESATERIRARHET 2L EBXAE0L
B ¥, FERFE—A AT S ELE 5 300m D b, [AIRE S —m)IHM L IX —# R0
ERETAZS 4 800—5 000m D b EEFEEREERLIZTOM, TAREFEEZSELMR
), 4h ik 40°—H7E 3 000m 7245, JtEE 30°—H7E 4 800m &4, W R A RIFNSEEEHE
Wo ERBRENETHEEHEK, WEEHIEEXSW, AEFEEEIEETENT
K AR 2, A i R B R S R MRS AR, XL R L R AT R To

(1) E=E+ SEETREBRUGELE-AERLEL, BARETIH. HEZ NS
e BEMIE,EEE 1—5%, THAER,WHENAELR, ARAIRERESFE
EEE, R, B, B ER S, MR SR <200g/kg, HETZHE 2—4cmol
(+)/kg to THERE,HEDELEHE ABERFEREMNE XELHE, AT
e T2 EERE, R, 2% TA6-147 HEAHIBIH.

TA6-147 I fErE B4 20 Ll DM, 8838 5 100m, T =) LREGRFE BB EIRTE e 0—
tom, R, T YK, £ BIEHRILE, WEE B AT 1—10om, RIFHK, PEIRXER
o, SR s s 10—29em, BRI K BRA; 29—50em, BEIRIR B, BT EKRENRG;
50—80cm, fFf, R4 K REHRA.

(2) 2F+ HFELBEFD,ERLIOAUESEE LY, SEE LS, R
G EENASEERE pH £ 2o, CaCo, (WARESRAS, Rk TEEBIER
B REEEEEW, DIREE-5001 I mE GBI .

RIEE-5001 )7 3526 K A 4k 0 B R TH, g 3k 5 600m, BEFNTERGE RALY, T B RANES, A
A /B AR S, I B AR MR, 0. 2em, & E Mo 0—5cm, IMEHBARMAEH
TR BRI Y, 2675 S AL B R BER, £ B K, BRI £ 5 5—20em, IREWB A, EFRRDEL,H
5 IR 25 1 3 20— B4em, R 40% A, BB KA 34—55em, BERE, K& 10—25cm HRIKA
e, BLRT SR, UR AR, BLEERRINGE 7.

(3) TR ARUESUEE LA RHNE LR, BEREN 2—3m,
T4, B RS, R BN R K, SR S S MR B R, B 5—10cm, R IR ), X2
gegh + B A AR KB R, DIRIEE-7175 ST 4615 Ho

R E-7175 20 75 PO R g7k BB s A L BTG M TR > B9 4R 4900m, B R E IRBW» B R
S RE 70—80%% « ELEEHE B, MU AT /0 B R U4 RE, 0—-8om, BLEN IR, MR 1 IR B 4m 4, Be (R MR RS, IR »
ST RERL SR EN 10% DLk, BEKE, BHEL, SEERREMIMANBRINAGN;
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8—20em, JKEEE T4, BR + SBEIS R 45, R 5 5 20—350m, ke, Ky Rb 3l & 598 FrIR 45 4 »
D 335—50cm, iR, T AE B T R R AR, Yok -85 iR 15 S0—65cm, JRE R, BifL,
LREE 35%> FLBRR &M A TR0 BRI GRS 65—100cm, REFUR, KN —
W= 90% Ll Rl At L, B -B8H REH.

(4) EEiRt FERERTE LN S BRI T 7
P SR R AR, RE AT L PR — AR, (28 i B ET 3K 5 200—5 300m o BE M IR BT
HoB, B W I B, HE MR BT, WA R B S S R R R M A 1K, IR - R (L RN M Ak
w, BMERERE, BTARREMAIES, xR THEAIRARES, LIEEMERYE, 5
WRAEHBERTES L. DIAEE-9009 HE A B R

FIFE-9009 FTEEBIT T ESSH AT E LRI, 1R 4 800m, LA RN Ry - BHEAE
AR REES , &M S, FMERA, MRE SR 85%, KM >60%, HfEA/0 ES
B, 0—6om NMBEHIRBHEEBEEEMN, T ARG, B, B + IR SR, PEFRA; 6—
19, [RETR R £, B 3+ » JE I + B 25, BUR R AR £ 5 19— 30cm kR4, b T -, MR 5 30—
98cm, KA, BB RED BRG 40%, EERIREN S 5 98— 110cm,phiB 4, LR 50%, ARGk, HRR
SE 1oem PIF, BEREL,GE >75%, £ XARHELEERR,

EEER ISR R R AR ARSI, Al LIEHRE T & 8,

®8 FMERIRERENIEZER

Table 8 The main differences in propcriies between two kinds of gelisols

Gim | sNESR | tmmme TR Caco, T BARE
Type of | Content of S5
gelisol organic Soil acidity Base-saturation| Content of Content of
matter and alkalinity | percentage CaCoO, gypsum Salt regime
mHES | R — R E b
B> RE g Nkl £ £HE
R TR BB
RERE %> BIK i — iRk REEE JTRTEBHT | AT
\ R BHAE, £
R HaRE o fhEs o+ ERaEE HTFERE

=L By s 2RE

REERF ESMOEBRIRSEE2501k, AR RKERELHESR, BREXK L
HAFABL R 3R R T
TEERAE 1977 S LIRS R ARG W, WEERRIERN L, BEERID %5 A
X: BIRZ LRI (Arctic) (FFE<—7°C); WALRIX (Subartic) (LR —7—
2°C); % RIX. (Cryobopeal) (F:39{H 2—8%C); R X (Cold) (3R >5C); AEK
(Boreal) (4F-3i 5—8°C), H7E I M EEK HEPAAR K LT,
REETHEAGE D ET, HEUSH 3NS5 LIARERNBESS, WikLR

(Pergelic), TIRHIR<0°C;& K-ER(Cryic), L BIFE IR 0—8°C; B i HIR(Frigid),
TR <8Co RIF, B ERMERS IR LR E L5 AERN L MRS, 4.
IR PRI TR KK IR £ (Cryandept) . & W& IRRE (Cryochrept); a4
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TR BRI RRFT R L (Cryofluvent); % R R A (Cryopsamment); k¥ 340 P
P TR BRIKEE £ (Cryoboralf); #k 40 Hriu Wil % 5%k -+ ( Cryoboroll); J% 4 40 thfy
BRHRERR T (Cryothod); HHL;bRA BRI B AN+ (Cryohemist) 5,

1992 FRE NP E TSRS S8 B RGY, HhikHBREEA T
BRERBLAY A=A, B AR 8RR (F Y 1B <00); i 4 BRI (1R
<8C); A EFBERN(EN LR 0—8C, BEEERTEE R, K%K L0e
BB S WE S B R LA RER 5t EERENEE, RhE LR, AT
TR R A, S H i 2T 2 4 A B R R, BRI S B i L s R X
HREFUA S 2505 Ferh , X R B E KR 45 R0 .

BT HR:AEPENT EO MR AR, BRITER, FPER TS R 5 RpENE
HREFIA—NBEERPER, HTFOEHREL(ESEELEESELEL(EERELFA
UHo BERE L WH P EERERE, ERB L RIKEBE TRKGRRRE LS T K, 5%
R IR PO EER L R B R S 2, E4 8T, EE W
EOABTERE. HXHBBRs R RIIAE 9, 4 LR N UM L H5HE
FEHUBT®RE%S,

®9 BEALIRHORES LG

Table 9 Chinese classification of the order of gelisols (trial proposal)

W =2 Wk W4 st w3

Suborder

Group

Subgroup

Suborde

Group

Supgroup

EWEHD:
(RSERT)

Eivl

T ERE
RT3 )
BEERE
JE R R

[F 2
FRRIEL)
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GELISOLS OF CHINA

Zhao Qiguo, Wang Haoqing and Gu Guoan

(Instituie of Soil Science, Academia Sinica, Nanjing, 2106008)

Summary

China has a large area of gelisols distributed with a parricular pattern, which
is of great importance to the research on formatica and distribution of gelisols in
the world. ‘ '

The gelisols of China have two types: high-latitude and high-altitude gelisols.
High-latitude gelisols are distributed in the Northeast region, 53—46°N latitude,
with an area of 38.2 X 10* km? As their latitude is high but altitude is low,
the scils have a series of characteristics influenced by the high latitude. High-
altitude gelisols mainly occur in the Qinghaj-Xizang plateau and western high
mouutains, with an area of 176 X 10* km? which accounts for 75.7% of the total
area of high-altitude gelisols in the Northern Hemisphere and ranks the first in the
world. Most of them are dispersed in the regions south to 35°N latitude, and some
even to 27°N latitude. Their location is high in altitude but low in latitude, and
their characteristics are affected by the altitude.

The two kinds of gelisols differ greatly in soil types and properties. High-
latitude gelisols, covered by frost, possess humid and cold features, high content of
soil organci matter, low soil pH and unsaturated base, but do not contain CaC{j;.
High-altitude gelisols, however, have arid and cold chracteristics, low content of soil
organic matter, high soil pH and satuated base; most of them are rich in lime:
some contain gypsic and gypsipanic horizon; their vegetation is steppe and deserta.

At present, the gelisols have not yet been regarded internationally as an indepe-
ndent classification unit. We suggest to add an order of gelisols, which contains
twe suborders of Orthic gelisols (High-latitude gelisols)and Altocryic gelisols(High-
altitade gelisols), in Chinese soil classification system.
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