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Substance Source of the Holocene Aeolian Loess-soil and its
depositional dynamics in Yuzhou, Henan Province
He Zhong

Abstract A representative Holocene loess-soil profile is studied high-resolutionly
in this thesis at Pacun , Yuzhou city in the upper reaches of the Huaihe River. Through
field observation, sampling and experimenting, a lot of datas of grain-size, magnetic
susceptibility at the loess-soil profile are gained. It is analyzed thaf the connections
between the experiment data and sediment environment, sedimentary feature of the
deposits. The analysis of mechanical grain-size compositicn and grain-size parameter is
emphasized, including frequency curves, accumulative frequency curves, normal
probability accumulative frequency curves, grain-size median, mean size, standard
deviation, skewness, kurtosis. By discussing the similarity and distinction between the
loess-soil substance in the upper reaches of the Huathe River and that in the Loess
Plateau, it is revealed that the source of loess-soil substance and the depositional
dynamics of loess-soil in the upper reaches of the Huaihe River. Analyzed the frequency
of the burst of the Yellow River, the sand damage of the northern and eastern of Henan
and their influential factors, it is revealed that the human activity had greatly affected
the burst of the Yellow River, the sand damage of the northern and eastern of Henan
and the acceleration of the depositional ratio of the TS in Yuzhou. These have
importantly actual significances to acquaint the substance composition, pedogenic
change, Holocene loess sediment environment changes, and the depositional dynamics
of the Yuzhou, these also have importantly actual significances to reflect the affection to
soil erosion of the Loess Plateau, the burst of the Yellow River, the sand damage of the
northern and eastern of Henan, and the sand storm by human activities.

According to study, the thesis draws the following conclusions:

(1) By comparison of the magnetic susceptibility and grain size of loess-soil profile
in the Holocene among Yuzhou YPC profile, Longdong XIN profile and the JYC
‘profile which is in the Guanzhong Basin, it is found that the magnetic susceptibility of
loess-soil profile sequences in the upper reaches of the Huaihe River was much lower,
the grain size was much thicker, and the separétion is worsé than those in the Loess
Plateau and the Guanzhong Basin. It is represented that there are different substance
source and depositional dynamibs in the two areas. By contrast of the loess of the Loess
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Plateau, the substance source of the Upper reaches of the Huaihe River is closer, and the
transport wind is stronger.

(2) The source of loess-soil substance in the upper reaches of the Huaihe River is
composed of both near and distant substance. The near substances are dominant, which
are silt and clay deposits of the floodplain by the frequent breaching of dike and
route-changing, overflowing of the Yellow River. The main depositional dynamics is
the northeaster in the area. The distant substances are minority composition, and it is
very thin dust carried by West wind in the upper air. The loess-soil sediment profile was
formed by the local wind along NE direct and the west in the upper air.

Since the penetration of the Yellow River, with massive silt by the soil erosion in
the middle reaches, it pours into the plain of the lower reaches. With the decreasing of
the gradient ratio,r the mitigation of the velocity ratio, the transport dynamics abate, so
massive silt is deposited in the riverbed. The riverbed is rising year after year, even
some reaches are higher than the ground. Then it is easy to breach the dike, change the
route and overflow the plain with massive silt and ¢lay. The massive deposits provide
continual substances, which deposited in the lower reaches of the regional wind mainly
by northeaster. The transport dynamics of the loess is similar to the aeolian sand in the
plain, and both substances are come from the soil erosion of the Loess Plateau.

(3) The forming process of loess in the upper reaches of the Huaihe River is
discussed. A large number of silt and clay were deposited in the plain by the frequent
breaching of dike and route-changing, overflowing of the Yellow River since Yellow
River formed. The dry and loose silt was blow by strong wind along NE direct in winter
and spring, formed sandy windstorm, the thicker grain-size was carried by the form
jumping and creeping, and the thinner grain was carried by the suspending form and
deposited in the place about 20-150km distance beside the region of the silt source. At
last, the former formed the sandy soil, but with the physical process, the chemical
process and the biological pedogenic process, the latter became the sandy loess by the
long-lasting wind blowing.

(4) By comparison of the frequency of the burst of the Yellow River , climate change
curve, the frequency of sandstorm, and the changes of cultivated arcas and population,
we found that the land cover and the land use of the middle of the Yellow River have
been greatly changed by human activities after the Holocene climatic optimum. With

the aggravation of soil erosion, the Yellow River pour more silt into the plain of the
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lower reaches, causing the higher riverbed, the acceleration of breach and overflow, the
expansion of the floodplain, in a word more substance to transport. We also found that
because of destroy of the land cover of the sandy land which had been fixed in the lower
reaches of the Yellow River, the sand start to move again under the northeast wind, lead
to severe soil erosion. All of these provide more sand to transport, lead to more soil
erosion and sand storm, and also accelerate the depositional ratio of loess-soil in
Yuzhou. So to reduce the soil erosion and the damage of sand storm, first we have to
conserve water and soil in the middle of the Yellow River, on the other hand we have to

fix the active sand and conserve the land cover of sandy land.

Key words Holocene; Loess-soil; Substance source; depositional dynamics;
' depositional ratio; Burst of the Yellow River; Sand damage
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MREMK, £URRERED, KRN DRESN. BAERERBREL
(LiLoLo) HMNMETS, DEBAE, RERE. IRRLE MS) P
= L R R B A B R P B

Hi wRpEfom  RATREEEX 10 m kg B3 10 m kg
40 50 60 70 80 90 100 40 50 60 70 8O

i

wi B wrw V7] dwprnt
A 31 AEEMYPCE -+ ML E MR, BILEhE
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AU = B R TTR AL S

BB RS R A A B I T UL . e R R RN & R
ik, WA RNRAT . FEBIUR AR R AR LR S SR
i, REARMENERERRYTRSIH, SRR ERE 8RR,

K RMERFEANRBBURY K. ©R/(EM, AN FERXER
Py FRE. s RAE 0. RERURMBMNRL, BEEENREX

[102-105]
a

BT PENTEREREX
1 RZ&MRA
BEHHSEE, BENARTNER, BISREMS TEERRE. —
EFHEY, NUBKEMKTENRFIRRNER. XHRMMNARERE
W SRAREMISASE, AMETAEMEHE. F—HEEAMEK T HIEE
#T. BAiS EHEHMNOERREE (Kumbein, 1934) {REMF-BELR IR

- ¥ (Udden-Wentworth scale) WA, EX

O=-logd, X d EFRNER, BUEX.
F 41 REEERHNER I SOMMKRI,
#4al BREERESEARESOMMXR BEHEZ. 1981

HEAR BETR(mm) OF  REEKF HETR (mm) . OE

32 (2% -5 f/y 0.125 (2% 3

16 (29 -4 w0063 2 4

. 8 (2% 3 EEY 00315 (2 5
4 2h 2 8 00157 (2% 6

IpRR 22 -1 @y 00078 (27 7
Wy 1Y 0 wamny 00039 2 8
3P 0.5 (2 1 ¥t 0.0020 (2*) 9

b 025 (2 2 - 0.0010 (2" 10




2 HREAREITURAEE X

ﬂ%&”ﬂﬂﬁ%#Eﬁi%ﬁaﬁmﬁﬁﬁﬁm~ﬁﬁzz%%msmmm
MY, EE8-BRE 45-60%; HRRE<Sum FERHA, S8 KE
15-25%; HERHASEHEAE, LPRART 250um B2 HBIR .

ERTREARMAS T, 50-10um KRR 2 &R L 0 RERA, ZHS
S8 BiFs). RADKENGGHERRE, ZhH & B 85+ 2
WA B R LB FRE LR ERE N, B PR LREN
<Spm FIERL. AT RSREHERY, <Sum MRETIR “Befpld” . HAE(]
RAEASEBAPRNBRESRTZE, REREELERERRRMTHI%T EH
BRE, SHAEHEHFENEHSHAD S ERNELERFORER, KEH
THEBRFEZHRABEERNSEE, MET SR EE WHARLE
AR H, HEEMRCRRERRRETSEN, 8RR HRERE
SR, 100-50um B2 KBRS S NBERN “HmRa” .

METHEARMREIARTEE, PEDZRINEREILEREEY,
AR ALELH, BLE, BRLT, RURLRRBSERBERT &
FIRERI SR -

WELREHBNERN TS, BEARNEEE S 8- R
L N ab g P 2 :b A58 A o ol o Ao e I RS b= A Il
TEA R L AA RRNTTRE R, BREHMRLERY, MEIRER
BHASA, HHAT R BBRIER  TO SRR MR B A3 S B 3 1 A e B B s
BN T HEEEERMMNE L. Hik, XHREERAYRRE ;BT
BRENEY, TENRESL-LRFRR—MRE. b, E-ERENRT
BRI EERER MO AN, TR RERRT . REDR BRTH
~ AN AP O R KRR BT, £, SBIREIERAN. RN
.

EEASEE— SN LR TREN R EER AL T RMRERL
Gl pb AR S A RAL A — MR MR, S5 R >20um (5]
30um) EPREURAR T PEBERASRERA, a5 RleRE XM LH
4, BAHERMT PR AN L BRI,

3 MERESN Me M o SKi. K, SUTBRFSEN

BTH—SRAEHERLERRREN R A, FETESHRRLESE
EEBECR R T RYRNP IR REN RN, FRHFRRIENNEL.
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ERSKET My CPERR) . M, (EIRR). o GREEE). SK (RE). K
(1%5)%. SHAENHEITA Folk and Ward (195D AR (B HOME
R

My =05

M, =(D5+Dsp+Dgs)/3

a1 =( Dgg~ D16}/ 4+ Dos— ©s)/6.6

So= (Qy/Qp % -

SK; =( DOgat ©15-2D 50)/2(Psa— D16)+( Dost D5—2 Ds50)/2(Dygs— D)

Kg =( @5~ ©5)/2.44 (D75~ Das)

MR HHALIRYE, FHRE M) RRTRYIBHE AR, FHEFﬁJ*ﬁ’[é
fed R M 2 R RARSRVER. PHRNAEHFHSELBRERISE
. BRYFCRERKREZ .

R E (o) FXRRITRYHERSEER, BENAMESE. 2
5% FEE P &MU R R BRIERE A, Fukd, EERMHRE
H, BAEER. MERE, REREHHED: R, NETAHEERK,
BEREARY, ERERFERSEIRY, WoERE, WEREMBMEKR. 0
RYN 2 ERESHRRENRE N M AR EEH X, DR R
RR. HSEHRRXATRYEZSYEENE, RRE YR K AN % ik
BEAR—#; B8, MERAA k. FEREFHED T ETENR
58
 BERE S FREFRABWENEE. XF QM QAR TERME B
HEDEAR 75%H 25%LHBRERZ. #T QBRAT Q, WS SRIEME, H
KT 1. Sofrk, BIRMMEATE, HANKRHEERK, FERE. RZ, S
BEE 1, BRMEEEEE, SNEAKRT, SEEF. '

RE (SKp) RFARUBIMRMEGMAXIHREEN. RASSEFEIXER,
RS RRIT BT, FRERRNKN: 4B —ERERAKDR
MAR, ERE, MEMBBATNER, BHAERETARKRE: AFNAL
SREFEBEIEN, MANBAASELS. ZETASNERASE, SEEE

BE (Kp) RFAXRNEMEAMEBRAMES &P RBL2EHLLE,
AR ERREFESTHRIFEMLLF R, wEMEE &, HRAX
W E TR YIS fh 22 1Y DM B SR LR S (e, oT A T AR Mg
IR . TLARY BRI R BRI ARBER  EE ER . 7T
BYRESneg (BFE) , ANESRERESE EESWREHN, R%

13



XA R E0E, EE R R EA H 4 0% R a4 4 e in,
Bl B R iR R L. WA IR RS (REEART) |
WIRRLR R R 4 B R A SRR KRR PR T REN
4%, REREBIIAMNTRTET SXRNHIMETOTRYEERS .

B RLE R A

1P 43 A7 R R FASEE Malvern 24 7 4E =] Mastersizer-s BOCR ESCRIR. W
B75[H 0.03-900pm, HIRENT 2%, B EERMGE. UESEROFTENT:

(1) B 0.8 g AT THET 250ml FI5HFF, AL 10 ml 10%K H,02, 0
HAFHI RN, DRRERESTHHEIUL

(2) BHE, BMA 10ml 10%HHER, NMMERASRE, EEAEFR
WEW AL, DIRRRBERE: |

(3) BEREBERK, BE 48 MG, BELEEK BELKEEEHR
R, R REIS 100 ml 224 R

(4) A 5 ml 0.05N I(Na:POs)s, YER 2

(5) EMBOCHEA, BVHEAEEIRE N 12.50 B4, MARS, FEXES
ATE 1720%2 (6, EEWE S K, BHTPHEAREER.
| HR 4 BRAE MS-Excel T4 .

B=Y RELSTRELWE
1 B YPC JiBUREA R

FEHIE (R4-2) R, SHER LAY IR L, THRASRFEL.
Bt (L) Maingayd 2ENETsL, S, 4 REXT 100mm #
PHEBEIEFRR, RERKEKBURTR, wEREE, BURSGERS.
SEE (L) MRS ERSERLEMEN, EREAREHSEZREAERK,
BLRSUIRTT SR EERE . STy 13 (So) RINMNE P BRI -& BRR S
B, AT 10um B3 HESBARANEREHE, HASFHEARASIRESR, &
WEEK, EYRRERMRN. £FiHALT (L) 5DZHTE§]FMMEM, &
R ARVBEZRIER, HENFBESZHEIRE, REEXMMERR
T, BBRSUEERRS. IARLE (MS) RibHEFHwE L@, B4M
R B, SRS ERE, WHARESR, EEEFREEHTREN.

14



# 42 HH YPC &ﬁﬁﬁi-ﬂ:ﬁ%ﬁﬁﬁ&ﬁm%

HE BT e <lpm ]-5pm  5-10pm  10-50pm  50-100pm  >100pum

1B (MS) 21 2701  17.896 15214  52.238 11.043 0.908
BLEE Ly 22 2366 14714 12723 52764 15.792 1,595
HHHE (80 31 3.067  19.134 16055  50.258 .10.503 0.983
TR (L 20 2.135 11.661 10303 52.106 20418 | 3.436
#BLE (LD 24 1.884 10596  9.123 51247  23.909 3.200

B 4-1 £LL 10pm RRIFRTRE 2 &8, BN AR th4E R 1 S 1k
EEREE, BAARIEEHE, Az . £ /M 2um. 2-5um. 5-10pm. 10-20pm
fiisk B LU RRAMUE, RMATHER (MS. S FBH. BXEF (L .
L) SEEE, TEE (L) A TWHEZE. FAPRELDT 1um HERE
ERBBSUE RN, THE (MS. S BESRMRNEHRAMEHT
BRI RIELCEEA. 2-5um. 5-10pm. 10-20pm BERRMEAETEE (MS. Sp)
ERRT, RAEH, BeMBhiRE. KT 3oum & HEMSBRERET, #R
RALHE (MS. 8 SR, HLRE (L . Lo §8&, FER LD ATH
FEZE, 5F 20um MEENEEMRMTLES. HBEERLE L - Lo
TR RV hsazh, #EmMBRMAE, KT 30um FlhEReT LLE R M 73255 1A
R, X5RERERERUKRT 30um EAFELZAHARERERTDE.
TiMER 20-30um & BHEE AR, THE (S EHUTHAMAMTF 20um
Z&MEHN BERNBENELE (L) MERZLE (MS) BE, BTHHRE

(So) AR, T 20pm ERRFNHAMEHBBRKBMBBHSRAE, A
TAFi AR MR EHEB M, XA RMAKERINMEE XK.

AR SREE (B 3-1) BT 20um #9844k ZIARLIG R
¥, FPALEE (MS. Sp) FEE,. RLE (L . L) ABEE, THEE (L)
ATFHAEEZE, eHEEFREEFRMRFHWEN,

15



9
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2 EMYPC REERSHEEN

HhE #ECem My/pm
10 20 30 40 10

0
20 v

42 EHN YPC SITh S

Bl 4-2 M3z 4-3 REMNERMESENEE, TUEHHTEE (S M+
HAEMFHREERN, RAHBRNSURRE, BREBEA, PEEIRS, 4
VIR AR, &5 TERMAREN: PENENPARNERHEKNRED 2R

17



+2, REEARHPURTE, PEPAE, BIRMSE, EX EALMEN AR
WA M. TEEELT (L) FENENTHRAERICY 2R i DOOER SR
Mo, HOSEEREHTREREE, YRREINSS, HRBNEHES. &
FHELE (L) PEHARMPNENSZRLEHUBETRE, REEH
AERENEATR, WERET, XOEZ, ERFNEE. RLE (MS)
MR RTINS, EHTRERNSDRE, RNSEFE, ik
BRERETA R EHH AR,

# 43 BEMYPCAFHUH L LEBRNOEESESH
BESE  REEMS) HiEE (L) HHEE(S,) DEE L) ELEWL)

BB 21 2 31 20 24

My/® 5.873 5337 6.145 5.266 5017

A {4243 /um 17.125 25.256 14.287 26.528 31.068
M,/ ® 6.137 ‘ 5.648 6.312 5.624 5.453
FH R um 21.599 20.546 19.479 31.941 34.493
7} 1719 1.676 1.728 1.789 1.734

S 2,335 2.190 2,363 2.426 2257

8K, 0.258 0.318 0.180 0.314 0.391

K, 0.588 0.611 0.585 0,588 0.616

HHE 3R Folk and Ward (195T&IE R AR (B0 E35E)

MFHEEEXE, EMEENEMNMESRE, BkE: BIIRH
+B (Ly) » REBAHERLE (MS) . H18E (S - #LE @ . i
ER (L) . SERBTHAESHEREEERMEU. RERERR, TEREE
X, REHSNIRREZE, Tt AN SRR A M R R O A D AR e e DL R AR A T 9
FETMRX. W LUBEHRLE (L - L) 48, REAERN RS
E, RERREE, MRERSEERANE. THIEE (S) BRN K ARG AR
B, REERR, WRENSEERBR®E, FUSEERE. BHELEER (LD
FERC R A AR, g E . '

MREERE, EMEREEMPRERNIER RETEFERRES,
A% BMRRETERE (S0, KEANERLIE (MS) . ®H1E (Lo
BHEE (L GEE (L) . REANELZRLEE, BRERRANT RNETP.
REEE/D, WREER WA, RELBER, BH5mEERNBEBRMER,

18



MBEUET BN EELRENAEME, TUEHHEESSE TRBREE
A, REHEEAN. .

MNRERE, BiaEMNBSHEIARETR, KR ANES. RERKK
RELE (L, . Ly, TEE (MS. So) REWEMA, TLEHMHNFFES
TRk, LEETHENRT, EREHTRENRERR.

HEE (MS, So) REERMKE MR/IE—ERE L T Susus /4 fxt
By LR S 4 B 1 I R |

19



FHE Wi
F—W A LF SRR EET R R R

F 5—1 % PLG. WM YPC. P8 IYC. Bk XIN DI TREfLE
e, MIUAFITE R+ — SRR PR UEE, TRERLE (L) .« Ly
ERTHEE (Sp) , YPC F PLG MIRELR(E KR Y, {BATEL XIN 1 JYC
M, XINELE (L . L) WRILEEEL YPC # PLG BIE & B2 (S
R R ERER. SARIEN, MEEREREERRTHARER, B
B, HERRESIRE. RIEEANRLEAERAESRMRAMMRE, Bike
W ERITUEN % PLG. YPC, JYC, XIN, B3 FRIFELR JYC. XIN. PLG.
YPC, AWHEIELEH PLG ! YPC BEAL I BIR{K. RBAMER LI YPC F1PLG
HITES XIN 1 IYC ABFR—R G RL%.

#* 5~1PLG. YPC. JYC. XIN &+ — i FIERE R
AR AL TEE

B Bl BRAME L, L R
/107 m kg
Ly 22 57.0-73.0 : 623
YPC So 31 63.0-84.0 73.1
L 24 44.2-56.5 50.5
Ly 8 51.0-93.0 68.6
PLG So 42 79.0-117.0 983
L 32 40.0-53.0 454
Lo 118.0-136.0 122.5
YC So 140.0-170.0 156.6
L 50.0-80.0 63.8
Lo 38 175.0-198.0 184.6
XN So 55 158.0-293.0 224.6
L 20 112.0-160.1 132

W HAET I LR T A B TR LR TR LR B, B - B R L R 7 30X
10°%mkg A . BERE S TIEBNESEL 50—60X 10°m kg, w7 LIEMBILE
AT 70—170X 10 m kg 2 18], F A1 A kB LA B K ik 40 1)
VKB LRI REAL M R 70110 X 10° mPke, FARE FEE HIBRRAL R RIT.

20



TLLA, Lo B E SRR E AR T L VP L8R, E—BEL
EHMAERBANREREN. I TUREHRAFHMAR S BN,
BRI R, AN R RIEK RS AMET, TEE
SHARERTUHEN. SUELE—MERSEL, EACEKEERAT
W EUE R TRERAL, Rt L, R TREI N TRFFINEENSE LT
B, WS H1HE L BEELNEEMENRLTRERAREEER, &
MBI —UKIARG AT L TI8E), £ 150kaBP B1/5, JUARCEILE MR YIE
R TERNEML, HEFRM N E=T0RR, SREERHRE
B, FENBHETERRARIBRAMTROYR, B IREHER
FERRT R MRS, HRMEERGAMAE, XTE X — R I H i SR A
ERTERNBEHER L. hERRERNREFHR - WEFTEXERNWHE,
FRRY R BEREEMARE T EEWE. REERERR T IRERSRE
W T RAEBGELER], SRR RIAEE. BM YPC HIE, HiXE PLG HE SRl
B T AR R RBEAL R AT A E AR D AIRL R,  BAREE Rt LLRT R A7 1)
Fe, TIEHHTHE, BT ERR: TURE S AR X5 0 5 Rl £ 2R 1 P21
B —EHEA.

ARA+- TR RR ORI ERRTRHEOREHR. RKKBER
BHHRLARTZHAL RS EASRRERRBHRARS L, eIt
EEWBERBRREXMTER, ANM4RRERENLREREY MEFEEEF
BMEHRR (S=40.79068-0.21568 X G, XH S AEFIAE, G HXT 20um
THAESEE) . AAX—RECRTURBE, BEHHDLHBLE—RIET 50X
10° mkg, TR0 E +HAGX AR E KR E R TH RS 6 5 e
BEHMREREET DR RE., SREREAR I ENR e ERERBERY
BRADEEERENRRER, REERNESXERATSROEBRR.
X AR SRRE, KBRS M YPC it ¥r% PLG 3 A< M
RO BT Rrh 23538 TYC B . BER XON I, Bl WaTHERER
BRZETRAE. B3 TERNAEEREBM YPC . H48 PLG HiHK
BAEEREAEE, PRENTIERN QTR K PREE.

* 52 BN YPC BT, B PLG FIE, XPEMPGER IYC HE, A& XIN
BT FRR AR b R R E A B I, T UUE RS FOREAL R A & Ak,
W, TRETFHRRZ, NENSEREMEESS, F PLG ME M2
B, R TRPAER IYC HE, PR XIN Ff, HEEinidEes

21



o WNHIENBALRMI LATLLEN, REPNEEH, BE-ERELRE
TE&M YPC &ITH, 4 PLG #HBIRMRBEILEE.

#52YPC. PLG, JYC, XJNRESS5IHE

thififi PR
Z/pm  Bpm pm pm  pm  pm  pm  pm

A

1 15 510 1050 50-100 >100
Gl ez

LB (L 25.3 295 24 147 127 528 15.8 1.6
M
YPC _

E¥+EW,) 290 333 21 116 103 521 204 3.4

HLHE (Sy) 183 23.1 3.1 191 161 50.3 10.5 1.0

KIB Ly 271 330 36 100 99 471 235 58
B

PLG
DEE4 20 391 41.9 32 82 83 415 30.8 8.2

HTIEE (Sy) 186 240 48 138 132 52.8 13.1 24

#H#LE (L 19.2 232 27 165 144 531 12.4 0.8

FEIR
HEEE (8) 164 211 29 186 162 508 107 07

DEHLEW) 182 225 26 163 149 53.8 11.6 0.8

RF BEE Ly 114 150 84 203 174 492 47 00

&
HHEE (5 132 158 75 170 155 559 4.1 0.0
[

Iye E2¥|EEWL) 144 176 64 141 171 56.5 59 0.0

NG B AN FI A B R, RIL YPC BT PLG BIE ML
WHR AP AEITEGEE JYC FIBER XIN MRELEE D, X — I 682 1 T2 B4t
BHERKEW, BFEAHIEHNEMTRLRMALER, EM YPC JEMHE PLG &
PR R P 2 e 3 JYC FIBR AR XIN B3, IXZEIR KRR Fm T RifL
Bl XEREEFMRBESTARRANXE, HHETEM YPC HIMAHHE PLG
B A EH T TYC MBER XIN AB T R—RA RS, BN EA 2 X5k
BT AL AT,

22



BN fER B SR RIRAEE I R R L

1 BHMYPC, ¥ PLG, XA JYC, FER XINRESHRTH

R 52 B YPC, FFPLG, KM IYC, R XIN WAHIERF
ERRE. FRRBLRRZRNITE. ARPERATCLEDR: AHF PLG #IE
FEM YPC HIEE|ER XIN HIEBIRP S IYC #I@E, HESKBA. PLG #|
A YPC SIHR 2 KT P5 R JYC ZIEMER R ER XIN #E, BN YPC #
EFIEE PLG S E 80 3R MR et 2 TYC B3 -+ B AR AR

2 BMYPC, HIFPLG, XD IYC, HR XIN it

B0 &% i R e L EBUS BB AR, IR A ESMEH
WEZRARK, BTUA RSB A A 3 LRk AT I, DU SRR
FrHX 58 B E RS ARG R R E R B8 PLG FIE M YPC i T
R, AR LR R, TYC BIEA T EmEEs, XIN ST
MR, SRAEELRENEIAARS L. MR NEGEERRES B
B 5—1), afblEH:

10

9 I

A AR/
Z
/

0.1 1 10 100 1000
51 YPC. PLG. JYC. XINBIHIHR 128 ik

(1) fEfEmEE L, DAHmMBEREAEMNEMS. A PLG EIHEHE| YPC
FIER XIN H@EE JYC HEmE (nl 5—2) KXkE/, PLG I YPC B
LR RATHE R 2 (A 5—2) T XIN SIEH JYC BlE A, WM PLG 2l
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Z| YPC ZIT 3] XIN EIHEF] JYC S 4 Rkt .

0.5

E ¢ YPC
0.45 ¢ o JYC
> x AXIN
0.4 ¢ 0 oot XPLG
O o X
A ¢ O
0.35 A 8
o Aﬂ““ oo
0.3 afin aldad
P
0.25
W
0.2 ‘
1.5 1.6 1.7 1.8 1.9 2

El52 YPC. PLG. JYC. XINMHEHFERE-BEE

(2) A AEEHCEE. . A=A, FEELBATHANNS
VR AN, BT A=A MR, RUASAREE LR 3 M, KA,
HRASERIERS, HNTELER: FRA4sSERK, BUERHE, &
HASEREY, RIAREEZ WKEEE, BEPaTUEE PLG. YPC. XIN
PRASERESEFETHE.

(3) FEREHMA R L, HURBDRRE DT, BARSEHRLHUNT
75um RYR TRy £, B30 ST B R SRR MR I S B R A R
RLRIRAERAR KBLY A T5pm, DT 75um KRR 3 MAE7EhER EARAEHH, X
LR 2 FEE VR E M EE TR, XREERN EHBXNE L
AR HRBXKNE L REMER, $HRRILEY,

4 AMFHELEMRAEEFTHEER. RERENNHEREN, &
- ¥ PLG | 3 LR E S AT E 45-70um 28, B YPC HIE R TR pres
{ES3ARTE 40-60pum 2Z [R], XIN | i3 LR e 5 2 25 25-35um 2208, JYC i
T3 TR B IS E 4y A 7E 15-25pm Z IR, B BE M PLG. YPC. XIN 3 IYC &l
BN EEEAEY,

IR XL T IO/ N T RS R R e (Wl 5—3) , TUEHE:

(1) LERENERE NS NIRRT RA, MR LTANTE, HLEETEE
%, BRESBEARELE, BRmBRs0s R .

24



HiAERMS

0.1 : 1 10 100 1000

E|5-3 YPC. PLG. JYC. XINSH R B iR

(2) T|EMRAFZER 22, dEFHA=AASBR, b, GRas
ERERE, HMTRERS: HRASTERK, GREBRAUE: FRANTE
B, RN EEEZ ERTEE, BPalEY: YPC HEP RN ARt
B, RERETRRNRBEIOENRR, RESUEEHAERT JYC., XIN ¥iH.

3) UM ELREANAEEELDEHEER. hE 53 TUAENEBIMN
PLG. YPC. XIN 3[JYC #/H LR EE RHEAMMME . BR PLG M YPC 1
FUEEAERT JYC, XIN, EEEHNEAREEATHEHANN®, Fusud
BRI A R JYN, XIN .

(4) LB 5-1 fiE 5-3 RI: REBHEMSRTAE, T8 ERE M
HERNTFE mALBREORERESZLRTEMNS, W bR heE mk
Faw. BREY THERENAEER. TAN AN EREEEERER, +
BERERE), RUARLRRNMEE LBEARMEMMEXT HEE MM
fi%E.

3 BMYPC, B PLG, RPEMIH IYC, BB XIN BHEESNH

RHME AT B TR SRR AR . EAM MR % R ER
MEkE b, H—HFREM “S” B KRB, S BALE, ABAD, SEEE. 5
FHEK WA, RAERRMEEL ERAHE S . ERmSig, SBoa
HEmK: fRAME, SHBHENERK. B54, 55 3FM YPC, ¥ PLG,
KPP IYC, ERXIN BL-HRHEH T EMTEERE EMMEE. A

25



BT LS B, AETA PLG BIER &A1 YPC BT IER XIN HIE P TS JYC
HE, B:5ETIREA RGN, S AR RRBEREK. XEH
M PLG #ITH 2] & YPC 1T B EER XIN HITH I 75 TYC I TR E AT,
RENER, RPARNAEREERS. MAR—HENELERtEE B2
L5 A BEWY, S BRI RRtERK. BRT & HER BN KRS, iR
R, FEREEH.

100 ¢

80 r

80

HAah/%

0 r

60

80 r

40 r.

30 F

20 t

10 }

N/ um

0.1 1 10 100 1000
El5-4 YPC. PLG. JYC., XINHAH L ERERRER

100
90 r
8O
70

HAER/M%

60 -
50
40 .
30
20
10

B/ wn

0.1 1 10 100 1000
E5-5 YPC. PLG. JYC. XINEIif3# 2R ZRnE
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4 HMYPC, FHHPLG, XTHE IYC, Kl XIN EAEE BB X

TEPIBSERR R, [ RARE 2700 IE AR B &k 4 TR B VY
BRI R, UXKSARN IR G TREMREAR. FRWER
BRsHTFHEFAART T ARE. K. BB MHARAKNAS. 85
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FANKRETTY, SRB , RERASHMEIEE. 55 PLG HIE M0
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FaRI S W AT R AR, S ELANE LR, AREEMEEEMH R
B HRTE 100—40m 27, RFGKL 355km, BEALE 410km, HEAR 72144km’,

29



AT R BRI SRR -

g N\
o gmEmas QN

JART1020

NN e

| . amgE

B 57 AP PCREFWRR R RREE (ERk=E, 1988 &)

B 5-8 HAR A UG ELE, WEF U S EL: 5 R
HEBLBRE, RO ER RN R ERNA, RS
BT RA, RBKZIDEE, TR, K NRE, REURE
HB.

M. TS KEREEZE, HEXRAE—ORTEHMES, L8
B, EEYE, Vi, KEiymit Ty, SHbm 10—20m, % 80—
250m, KHAEMBEE, ETEEERSS. FERIEORAVER, AY
WG, BARTE —REJLRRY. RIS RANA TSR E

30



ML RTybt, HEASRRNIZ N R EH Y.

' , T _
sEmop o] AR oo mEsE
o] MR e wEsE ‘
Es-8 B&k. BELFHHSELE (Changxing Shi, 2005) "

H R RB—REENNRY R ES, HERREIRTERE S
b et R BT R . BREARRRRRN B ATH 602 FEKKHUE
LIk, 257 1500 BRHN, 7 KAXBEREFENESE. IUTHELIL
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