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Abstract

Global Change Science began to rise in the 1970s and is an emerging fields of science,
its purpose is to describe and understand the operation mechanism of the Earth's environment
by which human lived and its variation regularity and the impact of human activities on the
Earth System, to improve the ability of prediction and assessment of environment change for
human, with a clear record of the information carrier of the environmental change history,
combined with historical documents, record the evolution of historical climate reconstruction
to infer the response of ecosystems to climate change.

Tarim Basin is located in China's southern Xinjiang, the Altun Mountains, the Pamirs,
Tianshan and Kunlun Mountains amidst it, China's largest desert, the Taklimakan Desert is
located in its central area. The inner basin drought windy, precipitation mostly concentrated in
the summer and winter humidity, river recharge is dependent on glacier melt water of the
surrounding mountain ranges. The main vegetation including Tamarisk shrub, shrub and
succulent woody salt plant, the desert forest is located in a natural oasis, only Tamarisk
coverage on the shifting sand dunes, due to the lack of water supply instability, rely oasis,
relatively closed, independent fragile ecosystem is formed at the edge of the basin.

Tamarix has a good ability to adapt to the arid desert areas, and has long life,
heat-resistant, cold-resistant. Tamarix has ability to adventitious roots when its roots suffered
buried, branches grow upward at the same time. Fallen leaves are compacted to form the litter
layer containing sand substances, namely “the annual layer”. The thickness of the “annual
stratum” mainly depends on the intensity of wind, the times of sandstorm and the amount of
growth of Tamarix in that year. Owing to the arid climate, the “annual stratum” can be
conserved for a long time. Just like dendrochronology, "Annual layers" function per year and
save the environment information. The analysis on the compositions of Tamarix Cone can be
utilized to research and restore the changes of climate and environment hundreds of years ago,
and is one of the powerful tools for researching the changes of environment in the arid zone.

So it has a very vital significance in the study of evolvement of ecological environment in arid



desert area.

Selecting Tamarix Cones located in the Cele and Andier as the main object of the study,
through the field investigation combined with laboratory analysis, this paper compares the
TOC, TN and C / N data in the three samples, and binding studies of regional climate record
data, explores the history of climate change, the conclusions are showed as following:

(1) There is a significant correlation between TOC. TN and C/N of tamarisk defoliation.
TN is to determine the main factors of the C / N change.

(2) For nearly 221 years, TOC content increased significantly in the study sample, the
linear trend values were 0.101%/10a, 0.284%/10a and 0.111%/10a; TN content in group A
and group B sample declining tendency values were -0.03%/10a and -0.012%/10a; samples
TN rising trend at a value of 0.06%/10a in Group B; C/N was significantly higher in Group A
and group B; C/N clear downward trend, tendency value is -0.61/10a in Group B.

(3) TOC, TN and C/N content were affected by regional temperature and precipitation.
When TOC content increases, the temperature rises; when the TN content decreased, the
regional climate into the dry period; when C/N rises, the regional climate is dry.

(4) Based on this relationship, the division of the stage: Group A, Group B and Group C
sample sites in which climate change in the past 221 years. Point A:1792~1873 (cold and
humid) ,1874~1958 (warm and dry) ,1959~2010 (warm and dry) ;Point B:1826~1886 (cold
and dry),1887~1950(warm and humid),19515~2010s(warm and humid);Point C:1790~1888

(cold and humid) ,1889~1955 (warm and humid) ,1956~2010 (warm and dry) .

(4) Correlation analysis between atmospheric CO; and the precipitation, temperature,
and other al factors, we found temperature, precipitation and CO; have a high negative linear
correlation.

Key Words: TOC TN C/N climate environment Tamarix cone south margin

of Taklimakan Desert
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2.1 AHpvBmARER
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A, FIX-HENFEAZAEHTHRFERHIEF N LA FRIIR. B
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ERX AT AT T B IR

2.1.1 4Hypa

4110 (Tamarix ramosissima Ledeb), 2 SZ#). M. SHEN. 7%,
RESMEAHAIFE, HEEHRBER MEAL, REAFERMBHRES.
k3 APHIZE 4 AR, S BTAZE 7 AFE, TEHELR I ARE 10
B#¥, 6 ATA4ER, 7 A LAk, £F%H. BEEFHT, HRPFETE
K &EATLUAF] 50~80cm, 4~5 FEfG®IA 2.5~3m, 10 FERIEKATIAE] 4~
Sm, Hf% 7~8cm.

AR, W, AEMRK ENTEAER, EREMMESMNTER,
FEEKAEMZIDGRF TR, BEE R 5 E T LUE 2] 20%~30%Z 40%~70%.
T B AR MM TKAL 2~4m &, BREMNEFUBRZNEER T NER S
b, AEFLREA, MHBHBRERENGY, THKEENELAEN, EX
BERLMEEE. BEHRTF. MEES, BEBEETLULZ] 40%~70%.

THHENEIR, BREATFRETK, RELFTIE 10m BE. HEKH
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AT AR KA & .
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MR BRI E, MELSSRERNZERM, TR EM TR, &
KAMGEHBBEEKBEMTREL, PAFLEK, FREAZRMTHEK.
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AR AR BB F BT M.
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E#EFEEERRY: MEEM LR BFLMMERCRIL, THEH PR
FHREFRMESXEUEFRRAZEFEETIRR, FHK. EATRBRE
WA KRL. Eitk, B IRE R RMEIRONE, 7T UBRA R R
AR R FEKFEIRIPERE TR,

2.2 TOC. TN BRERELL (C/N) F1 A% CO, UMM RHRE

22.1 EAS TOC, TC M C/N 55 HEZAHTHRAAR

B ENEHNAFEEEEER N . B RA SHBEIEERYRE 1/4,
MR T BRI GER, Bl RIMER G R THREEY: EREERAEN
FEFYRNBAEDRNEELE, ABRTEXRBBZERNESR. RAOERE
HHRITIEYR, HASEEYBRULERT, ENPUEERAILEHASTTU
REFT XA ST EN R BE A, BEBNEERMASGELTEN
¥ AR Bl SRR P BB VLB S E R & B AR AL AT LA LR
BT HI R BEVBRAE RN S B 0T AT LR A H KRR &40
B THER: C/N HA AR E YRR KRR, FHEYR CN ER, —F&NT
10, TikEEBSHEMN CN ERH, BE 20~200 ZEZELD, BMAREIR
VIR BB EZE 13~14 28], MWEESEERDKERENIRYPHEIR
gFTER AT TR KRR EYURBREMRAM B C M Ca P,
HEHRBRRAMEN RS EE TR ERSE, FHIAKRLRERERR
CHYEITERR, SREE, MENBEVRKEMLERART CHEPBAE
BERIE, RBETFAVL

AR EIR. EREWER T IRY AL £ R ERE 1 G i B
¥, B & BT URRARYFRANEIRNERABEOVEE=H, U
REVHRERES (Meyers, 1997), BHBAF AR EERE T KEHE
YRR RE R, ERVIR AR W R B ERY AR NBEEZSH, KRN
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EE., BYEEEKNENEE. BIRANRD . BTk e R ZEK 0T LS EH
K AERY S ERRE. RETBREREVRE> IR BETRY+E
PURM S BT U RBSENZL, 3t Baikal B9 TOC MR E7~, TOC & LU
% 13ka LORBIEAS DB A G HERAR, BEKIIKEEL, RRTHERE, #
W REHRE, KEFERFHRBELHE, TOCEEHFENEM (Qiuet al.,
1993) M, FigHify TOC S BT LLCRSIEARBENZL, ®EHM, TOC
HEEF, RZNUMEE (Xuetal., 2006) ', BIT#tAIDEEE TOC & EX
WEAMRNE RIFHMIEE, £SRARY, TTMEKERE, WEHHEPLR
£ FEAIF RS TOC HI1R A, TOC & E ML LA R R &FREEL,
EEe% A2RAH TN X EY SRR RERTHE.

AR E, RIIEZRASH TOC. TN 1 CON 5BE. BKHKS CO,
WEBHHARXR, HNERRBTYEEEHXIE 200 ERMFELLER.

222 HYP C. N K CN HREIHRERMLHHRBIAR

(1) FEBUED RN BRI

TlvEa LAk, ZALESHHEW, KSP CO, HKRE LA R LAESE,
T &% B 8757 K $38 BoR, CO, M EAEBARH—FRET %. EANREGHER
MER, CO, HEFATHEMMEK. EXLREEAHT, XEKETEN CO,
BARELAE, REERAKHASENRE, BERASEXRRYIN{RHE LA E
HKMHEK, FEAERAOREREMEE CO RENEMETAE, NTR—
SBEAETHEY, C,HEYAESERANBERERT GHEY, EREGEETH
KEFEEHLERT CGHED.

HEEREHT, RREKMOEDATEEZEPN CO, RERREM, B
RATRMHEFNABRR LAY E S HTEOEREWE, FRMANEY®
SLEZFREARRB. KSBEAR, CO, MEMEEIEAMNRATFHRER, &
CO IR T AEKMKE. MIiEMFERE LA FHAREEN, HELEN CO,
HBBMEE, & CO, IWEAHT, BESEARHMYEE=EXNLEER
B RsMmE, FRESERR CO KEMEALRTENSHR Y ERAKS
ROTMP LRI, LIRTEEHT, COREBEARIZRRHY ERAKRGT .
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L HRIRFORA, TIKSRRER T, CORERET UM ERENE,
EXHENLEE L ETREMMSE. ER—TELMET, CORERIFMIIFr&
ER—TERETHAEKEIRT REER. Bit, COREMBENTRIEN
AN TREEERER, BRFRRERKTR.

CO REABRET Y “VB” BEMRETYR “E” BEED. RER
FEE, CO, fExRELLEERLW, EXETEMENEEMRARTLH
388, B COL IR B 41 T M4 43 BE L B COL IR B3 I T B B B3 e %
SFMETE, RORLHTHRES —L&, MERXE LWEALAR, MTF
C.HEYIRW, MERE, BHMEM Co REARBEUFTHE. co, AR
B, HEANERE ARG REER, FARMEMNRESIEREE TYR
#m, Costmat/ MM ERTFYRMBENTRATHTHS, X—REELET
EEE BE. CO,IREARE, HHRILTERK, ZBERTRE, YL
KA e R B AR, AE AR R RO AR S N, AR RE 4 RN, A SR,
RAERPEBNTRB\RYENM, RRKRIE, CORBEFRALMRHPELER
FoE™,

(2) FHEBAED N RS LW

KKHF CO, RELFALEMEENARMENTE, MASIERNZLIR
Hep—FE. KK CO REABMNBRRBHZMGKR CORE. HY&H
RAKHFER, COREFFIREE ERMTE, Hyx T ERERA
UG HIAME: ARAER, HREHTES CO, HILLE, MHKEEMXTHE
FR B0 30%, T EASEREILEM: FiReEFANFEEMR KA A
BEASBE5KAHFAHE (WUBE) EEEMIEMX, £TREALT, BEXKS
BENGEEAME, HAEEKETRE, XERNIZIHE, TENRENHK
F{EASBEYKERE N TR, MERBGLEMN BREFK KETH.
B FEANERSEAURLOBE, ERUTHSHAARAZRS. bF
L BN, ERAESREARBAIED, HOREHRREIRER K ELE,
TE R4S RZEREF ML FUWRZE COREF HIZ T,



(3) FEBAITEDEEHR CN B2

C/N B EWAXEREMHEKE. FETMARPKR COIREAR, HY
R #Fmm AR AT, Jastrow 15, COREFARM, #E Sem B
B ARBRCRE PR B R L, Tith FERMRIEELRER CO RE
FUMBTIEW, 15cm BB R LA BREALE - MEHIERE K H N
Gifford Z 35, BEAL B A LN LAEERERE, BT LA 15%2,
£ CO IMEFAREHT, HEHIEYE BN, BEYELHZEN, £
K e R AR USRS KRR, N SERAHTREER, B CONE
CO, IR FE 518 &4 TR M 21%~23%, A&, TREFEKAER CO, RE T HIHEY
C/N WHEFREERNEMZ., R, LZERSHEREESERENN T HEER
HKAE, —fIAR COIRET B SRR RIAREFEE, Lanbers NAEE
FHHAFFEE P CO, WKLY S B O/N K, MEEMRAE IR,

Z ERTR, KSF CO, E LA SBT KR EFA RIS HX Mk B /Y
m, BHFEEZOLREABSBONS C. N. ON BIRN, NMRBFER
BEMNSZRTERHEL.
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3 Hf5 X

3.1 EXiFR

TEARARF, AP EH 3 MREAD I THEERZMEERFENR
HRE . RE/REGHNRHERETES (W 3.,

B3 HAXEEFFATER

EBEARMAE T REFEHES, AM/REL. B, BHESL. Rl
2Lk, ERPOMHFLEERBRRAE—E RS TR, Eh
LT EERRRNP M, BERYN 33 FPFAE. RET AR LKA
P2 MARICEF MR TR, (OB AT U T 2.

EEAZMZ T KBREINE LREERTR, B EHLUK, FE
FRIEAR LT, AMEIRRE B EERYW, TR TR, R
R HRERY K UL, FRME, BB TRTETM: RRGEH
TR E R R A AT A, WTIBE T 4 K% EARZ OISR,
EHHREGTER, KEESGHE, ABTREEX, BAKSEFTES,
KF@ERA, R KRBT BB LR BRI RK. BRUIHIEN. EA
MEHAREHLEWANE, RRGH PO ABMRGERA TR, Fh
WEERBOM., FESEF, AT KRERZ BASARE, BMFHMRT LA
SRR, MXTHEA. BRI LSRR


Administrator
矩形

Administrator
矩形


EHEM (36°00N. 80°47'E) ¥R 1380m, M 5333.3km’, HEHER
AR 1.6%; HIERS KRBTSR, FEHAR—& AR AR,
BFKERUKMRKESHEHNENTAR: SF6-88 (EF) WhE2FRAER
KE=AH, Ti1~3 B (&%) WAHRKER/ M 3IAAPL,

LiBREGH (37°55N, 83°48'E) ¥R 1300m, EH 1187.3km’>, HERE
REKBTRBEANZE/RA THRKOBRENE. RBRARETESWL,
AR RABAE, Pl IS HHAR, THET—ENFLT RS
HIRAKES AN . B4 34 B (F2) B2FKEREKWET, 9~11 A

() NRLFKERPHEF,

3.2 KERER

BEAZHMARRET ES L. R\LEEMF/RELILE, ICAEHEEK
AKKFR. HlLOUTFERFREE 20X105m Bl EBIAHRE 7 %, 5~10X10°m’
Z EMERE 3 &, 1~5X10°m’ Z [@EHF 27 &. UERHE 0.1X10°%0’ AT
R, ICAS BRI BRI E N 354.4X108m°, FITHIA . H/RSER KA HEIE
L A B AT,

BB AR A T KRR M S E R RF B, FENERIL. AKRRTER
. T KEERTIEREUT 3HFR: (1) RETFELWLEAIFRE LG
FERBAMT; (2) FARAZSYEHEEF B TFKETIEG: (3) PEPH
RE K AL R 3T K.

3.3 EEEAZMINBERUNEAE

B AL T KKEH (37°~41°N, 75°~91°E), ZHEFBEER. WXER
BEARLLKEERTERZW, ZlUAELKES, XBEFHREKR
MUABE: KEFFZHEEHTNRE, BRERERAEBFESSES, A
HRFRERAOSE, PEERNE— S FRTEEARMABTEOTASR
fh. ZULREYHE, HLHHLSR, BRNBTYREZT UG/,
T EAGHEMHNBEE L EAT KFHRESR, AN FRAREERRTL LA
AR TE, EAMANKETFERD, FARASEHER. HA 20 HL)E,
HeE, AOBEFFHEM, AKEFHZ AN EEEH MK, 2T REETR.
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KFI TRERMERER, ATSMHERBRM, FMEXIHA., BHMESHE
BEE, Bk TERSBUTR Tk B, FEFHETE, SFHERERD.
3.4 SETUEHESH
ERAFHEANSRIERRERETRYHLR BN ZERAEEN 1960
F£~2011 EMRE. BAKFEESERNZEARMIZR, HKXA Kendall FIKH
FHKY . Pearson i3/ AL MG 8] 4 T 3 B S X A SR Bl F R AL R AE HET
(D 5@
T £ 52 4, FEX A zid /R X SEB A EFERSA LA ES,
H A5 2 5 824 0.436°C/10a F1 0.597°C/10a (MM 4). e, HHEHNS
BAEHER: y=0.0436x-74.179, ZiitE F=56.658, p=0.000<0.05; Zil/RE
HE B HER: y=0.0597x-107.31, x=1, 2, ..., n, ZitE F=74.643,
p=0.000<0.05. XF: y FREFLHSEB, x TrefE. KEFARLRER, B
M SBFESH ZHE T MES.

16

] A ’\ KBEPHTR
14 y = 0.0436x- 74.179
R =0.5312

RERERHR
¥=00597x- 107.31
R =0.5989
| —— dBERHITR
—— RBRERHTA
— RS ER
— RS R
-1 — — it (RRDEDHL)
- = -t (RBRERHTAR)

1960 1965 1970 1975 1980 1985 1950 1995 2000 2005 2010 /%
B4 EVHTBRFEFELME
(2) [&K §
T 52 SRS EX A 2R H X M PR K R R LA B (B 5), &t
i 24> 5% 3.294mm/10a F1 7.403mm/10a, FH KM AIEKEIETIER:
y=0.342x+29.695, 4it & F=1.760, p=0.191>0.05, HA&HBUBAFEE: B
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18 SR N I FR K 22 4 7 2 20 - y=0.7442x+9.7604, 41t & F=12.728, p=0.001<0.05,
E i /R GMERKEERZHEEEMES . X y RRREKE, x xR
mHiE), x=1, 2, ..., Do

(3) B

P R SR N AR X I BE B £ P4 161 1] 28 43 551l 4 -0.119%/10a $1-0.356%/10aC 41 & 5)
FEHH X ARRHR R & A T8 y=-0.0119x+64.628 it & F=0.152, p=0.698>0.05;
iR X 2R y=-0.0356x+110.51, %it & F=2.407, p=0.127>0.05,
K. y TonkEkE, x #orifE, x=1, 2, ..., n. FLAMRIEEHZETLE
AR EE.

160 r 50
E a5
» HERBEX
y=03294x- 61535
3 =
te R*=0.0312
HBRE
F30  y=-00119x+64.628
E 3 g R*=0.003
£ +f 25 !
» F T memmEk
=9 E 20 B y=0.7403x- 14405
4 R =0.2029
F1s RRREE
o y = -0.0356x +110.51
F 10 R?=0.0459

Es

" " L o
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010/%F

— BB K —— FERBEK
--—- RBHEE —-- RETEE
— 4t EDEE) 00000 ----- gt (RERRE)

5 FREKEMAENEE L
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4 THNSEHRIRESS

4.1 HEmXESLRE

4.1.1 HRRE

AXHAT 2011 & 6 AXHATNLH G RBIITINEFEE R &EHR
. T2011466 A 18 H. 19 H. 20 B, 4HIXLAT 3 AR ST T LWL
AR EFIPREFNE

(D ABRAMTHEEE RERXRFERBRES, YESL Sm, HEH
B 1.5m, LEUHE 88 2: (2) BHAMTFHELE/R AKX REEZE/RKG
B 10km 4, YWAEEM 10m, HEEE 5.0m, LB 107 B, XA GPS #iTT
BEAL, MFRK 37.83°N, 83.71°E, #1R 1223 m;: (3) CH AL THELE/RE
BXEHEELA S, YARY 14m, SIEEE 4.5m, HELEGE 151 B, XA
GPS #4T DEEfL, MHRA 37.09°N, 81.08°E, # ik 1318m. K AN E# A5
ftnE 6:

Be6 RHEATEHE

P EEMANY B G, RRUTSRET IR &RE:

(1) Efr: fEH GPS SE AT IEER B KA 2 A B AT R E

(2) EHE: MNUPEERE—MARERREEFL, & “F27 HaT L
(3) Wk AR/ X R IEZESRHIHEE — DB
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(4) HB: W “ER” ERLAERTEMSE, EREINERRIFFHCR:

(5) BB SRIEMBEZHTEE, HEREITHRSEH,

(6) BF: BELEREMEH EXHEEE. )

4.1.2 HFagtE
ELRFTHRHESER, SBLERET SR, RdE&M. ERE
EMTANYERBRLEENFEFT TOCH TN 8 E. XRPEWT:

(1) HFHRSEHRRFAERTKBITER, BRENEREKBEER
FHEEFKER 10 MR BEBREZETFKE, FIRBERT, SHTE
RIS AT IR B s

(3) HEERRZTERFRE R E AR AR SR ELE
BENT: FHZEAF EuroVector 2 7 EA3000 TTE ST, HAESEXAR
45 %, {#F PA225D B TR —EEMHFS, HEBEERALH THER
AR, EHURTE. A5 U EHBRAREADERRR, BLTRHA (A
HBRUGIBEES) B, BEHMEEANES, BEAN_SMKHEANCEETH,
FIRASE RN, THREERN 11% (K=3) &10Mg.

4.2 BHESENERLEBESR

4.2.1 VIBRGEFERBBE

B TRILCHNPEERLENERFF], EXHHFAERTE. “C. PCs
0 2%p ERMEREEHHE, BEMTER:

(DAL F A% I 8 F i e FHAT C FRAE, BRMER MR 1,

®1 4mya c ERAE

Lab%S Hdé &R Biia K 4FENR BP) RE (@

;tfé
BA111844 4If8  AS88 Zil
%7

IR 145 30
BA111847 4I#1 B106 /R 350 35
BA111851 4#1 C151 .32t A 360 30

(2) FHANTRLEFLYWRN 2P F1 'Cs 2id b B ¥ B mm i E
WMRRARAMONR SRS E SALREHTERRE, HPEAHES, 1980 F



ST 23cm B 75 B BEA, 1980 EEXTN F 35cm FE: 7E C HEm, 1980 &

XN F 38cm FFE .

1400 r
1200
1000 p

20pbex/Bake)

40.0
200
00

800 |}
600 | °

AR 57137 Cs 121 0Pbex

........... 210Pbex38 /%

;1980 —137Cs ¥

-20.0

1700
1500

130.0

210ph ex/Bqlkg)

300
100
-10.0

2400

1900 [,

A0phex/(Bq/ky)

90.0

400 |

-10.0

GO IRAEX A S I B R R B P P BT (K' . Na' Mg,

1100 i,
900 r
700 t
500 r

11 16 21 28.5 38.2 45.4 61.6 64.5 72.8 82.7

B E/cm

BF## 5137 Csfl?10Pbex

210Pbex3@ ¥
137Cs 8%

45

35 @

50
45
40

5
35

- 30
25
20
15
10

1 05

00

1400

10 18 26 34 42 50 58 66 74 82
BRE/cm

CFA$ A CofI210Pbex

1980%

19645 svsessenees 21 0Pbex SR E
137Cs38¥

90

4.0
35
30
25
20
15
1.0

05

13 24 35 46 57 68 79 91 95 98 101
BRE/cm

B7 *Pb A Cs ERPUEL R

0.0
104

19Cs/(Bq/ky)

197Cs/(Bq/kg)

Ca®™") BREHITYEERIEN . T8 ISBA/KSBHESxEYAARIZIE ™A
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HEEW, BTN FEFENTBEEKIME, 465 K. Na' Mg,
Ca" S TN BT 2 RETHMED, MUAMKERKE, KIPHEREE, R
FREHLSTHR, 23 —FMEK, BEHEEEEAARETHETHEEER
Mok, Bk, RIERE/RBEMEHHK 1960~2011 FHRSZHRHER, KA
RIERHOBSERBKBEUITHN: WREFEEKER P, HE TN
HIZERKERHE: |Apil=lpi — PI225, 2 +: SAHMBKENYTE, PARKE
FIR I ECY, ZititE, H$HXP=38.64mm, 28=56.50, 7 52 &, 1972
£, 1987 4R 2010 EHBEKERE RS, REHARKERERONFER:
il RHX P=29.45mm, 25=49.82, 7E 52 fE4, 1989 £, 2002 & 2010 F#
KBRERE, REHARKERERDOOER. KNIV EEHHETLE
ik (B 8) ATLARI:

(1) RHAA (BRI 7 1989 FRERKREE, 1989~1990 FH
ERTHETFEE NI BRI, 2002 EREMRKIREE, 2003~2004 FHFEE
P T A B I BFAK: 2010 ERARKRS /G, 2010~2011 HIEEPHE
FREHINABREK.

(2) FHEAB (Z#/R) 71989 EREBKREE, 1988~1989 FHFR
T AR ERIK: 2002 ERERKREE, 2001~2002 FHEEFHET
BEHERE.

(3) FHAC () F 1IN ERERKRER, 1972~1973 FHERT
FEFARHATRIE: 1987 EREMBKRES, 1987~1988 FHIF R+ HIL
FAEFRETEAS: 2010 EHIMMEKRS, & 2010~2011 KHEZFHETH
RTREAZR.

BIELL RIS, BRIOTTURRERERKREREE, HRKRLHERE
EHPREAEFSEHRT HERNRK.

20



s s8 8 8

8

8

g

= ~

8 >

8 p

g

8 <

-

il
2E
%E

-+

B
e
o
]

|

A\
A TR ' ) AW — RO
TCAVVT T W —tht emEmiem)

s 8 § B o

) —ogaEF LR
= - o — it (CHEEF LR
v A
y=-0.4018x + 86291

61 1871 1881 1891 1901 1911 1921 1931 1941 1951 1961 1971 1981 1991 2001 2011

B8 amEHERBETLE

o8 BEEEE o
B §

4.2.2 TOC. TN. C/N Rse& R

(1DA: TOC & E & KA N 49.054%, B /ME K 26.062%, FI1E K 41.306%,
BAMEEIE 1792 £, f/MEHITE 1838 4£; TN S EHKERN 2.423%, &b
1824 0.455%, F34{EH 0.930%, B AEEILE 1812 &, HK/IMEHILAE 2009 F;
C/N EERKE 82.76, B/MEN 17.77, FHMEH 48.25, B KEHILE 1998 &,
B/MEH I 1983 .

(2)BA: TOC & ER K KN 47.272%, B/ MEH 21.218%, FIHME A 37.985%,
B KM HITE 2010 £, B/ MEHIEE 1943 ££; TN BB KMEH 3.767%, &/
{824 0.634%, FIMEN 1.844, B ARMEELIAE 1937 &, HK/MEN 1863 F: CN
HSBEBKE 65.66, B/MER 1047, FHEN 24.18, HPHBRAEHIAE 1863
%, R/MEBITE 1937 F.

(3)C4H: TOC & BB KMH K 50.926%, B/ IME K 28.785%, FIH{E A 37.033%,
B KA 1907 &, B/MEHIE 1991 F; TN §BHEKERN 2.198%, &/
{84 0.663%, FIMEN 1.477%, BAEHIE 1970 F, B/AMEA 1993 &F; CN
&ERKE 58.40, F/MEN 16.33, FIMEN 26.16, BKRMEHITE 1993 F, &
AME IR 1954 &,
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5 HREENSIHERSINE

5.1 T0C. TN. C/NELERSIR

BT ALK F R ARIR R KE, ELFIAH SPSS B, RAKME
EIEFTBRREBATHE

fEMEE, A KHEA TOC HEFFIMMERE RS 0.112 $ink 0132, TN
FEBI| fFH 55 R B H-0.555 FR1K 4-0.562; B SR & TOC B[] 7 5 M8 X4 R¥ e
0.245 3104 0.256, TN FFIRIFHXREE 0.264 1% 0.283; C K# A TOC
BB BB A S R B 0.131 38029 0.147, TN JFHIRAEX R EH1-0.159 F#K
#-0.162. 3 HBIRBAT B KA EH BT R AR R4 BT,

5.1.1 TOC. TN. C/N MsE4s RIHEXHEL T

F A Kendall BIKAEXHM BRI L T IHEE/SH TOC. TN, CN K [EFFI#AT
R

(1) 7 A AR &P, CHEHEIES TOC FRIMHERMERECY 0.132,
p=0.004<0.05, FHEEEMEMKXR: TN FHHHEXHEREA-0562,
p=0.000<0.05, FHEEEMHHRXKXR, CN FIMHEXERE N 0584,
p=0.000<0.05, FHEREMILAHRXKXR;

(2) 7 B AR+, aMFErAENES TOC FHIRHEXERECY 0.256,
p=0.000<0.05, HHEEMEMXXFR: TN FIHMXEREN 0283,
p=0.000<0.05, HHEBEMIEMAXKXR, CN FIHHEXMERHEA-0.177,
p=0.000<0.05, F7EREH XK FK:

(3) 7 C AREST, MEMAEYRT TOC FFIRIHERMT Ry 0.147,
p=0.000<0.05, FHEEBEMEMRKKXR: TN FIHHAXMHEREN-0.162,
p=0.000<0.05, HFHEBEMHMKXKXER, CN FIHAXRKEREHN 0212,
p=0.000<0.05, FEEEMEMHXKA.

BIBLL EHr, SHMEADH TOC. TN M C/N PRI AELNE
ETZE R
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5.1.2 TOC. TN, C/N RE L RMKHEIT
#— KA SPSS #4M Rt iHMEEH TOC. TN, CN FFli#iTetER 13

i, ERIE

M &

[ J
N

9

v*0.17842 - 29092
¥ = -0.000 + 6.003
AVl
VT T /\u“v PO e ooy
KOM'&W A n
o NAANAN A JASA Vo
AVI\VAUAVV AAe VIVINS OV M V

1792 1802 1812 1822 1832 1842 1BS2 1862 1572 1882 1832 1902 1912 1922 1932 1942 1952 1962 1972 1982 1992 2002

] $
E % 8 Sx v & 8 3

f
8 ¥y x 8 88

&

$
.

TA:J\ AVMA\N M

MY

vousme 1w am AT Y TN I W f\vf\_vf\v’/\“.“.l
WA AV\‘/\\’\/ \JAVV VVV V V .

A6 1636 1066 56 1066 1076 1006 1006 1906 1936 1905 1936 1044 1956 1946 1976 1906 3996 2006

y=0.0378:-45.738

B9 TOC. TN. C/NHIRIELER
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(D ZE A A#EST (B 9), TOC KA {E% 0.101%/10a, 4iit & F=8.806,
p=0.003<0.05, FEHEMLMEXR: TN 16 M H K-0.03%/10a, 4it&E
F=170.814, p=0.000<0.05, &M X ZEHEE;: C/N KAMEER 1.784/10a, 4
it 8 F=376.319, p=0.000<0.05, Z&HXFRIKAHEE:

(2) £ B A& (B 9), TOC K [R{EA4 0.284%/10a, St & F=25.20,
p=0.00<0.05 &M X REE: TN MMM MEN 0.06%/10a, ZitE F=42.25,
p=0.00<0.05, &M XREE; CN HlEENR-0.61/10a, it E F=19.70,
p=0.00<0.05, &HXRAEZE.

(3) #E C AR (B 9), TOC M{EFE K 0.111%/10a, it & F=9.463,
p=0.002<0.05, &MHXRYE; TN A {E%-0.012%/10a, Hi & F=16.250,
p=0.000<0.05, £t % & B3 : C/N K{ii 1] £ 4 0.378/10a, F=37.32, p=0.000<0.05,
FHERENRHEXF,

g Rk, E=AFHEAT, A AR C AamErBEHLET# TOC, CN
WHEERENZRE LAY, INFEHENEFTHES: BATOCH TN &
ENHFEHAENZERMES, CONUMEREZHTREER.

5.1.3 TOC. TN. C/N. X* CO.#RBERSBERMMRELS

K TS RIEAHEMAEANFERS BBENBRERRUNERAER, 3
HIRERNITUEEZINS EEHEF TOC.TN 1 C/N XK ZHE R,
FATI D 2o R H X R B HX M 1960~2010 FEH SR KEH, KA Pearson
FF AR R X — i P A% M E RS TOC. TN, C/N KT COKES
K., SEESBEREZAEXERTHT (R 2), HBERTANIHE
KRMOEH n*%ERR~ET 0.05 5EKFHRR, m*HBERrEL
0.01 FEAKFHIHKEK).

EAARER (Zd/REE) -

(1) TN 5 CN HFHEEENHMERXXR, HRXRHAH-0.897; TN M TOC.
BEkE. FFHSE. KK CO KE. BEKAHKX RS H-0.240. -0.069.
-0.158. -0.097 f10.126, KB IFERE:

(2) TOC 1 CN HHEEEMGMEAXXFR, HXFEHH-0.320; TOC MK
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B. FVHEE. BF. K= CO WERNMHEXALSTHA 0.038. 0.166. 0.160
#10.150, BRBIEERE:

(3)C/N FIFE/K EP R E R KR COLRE MIAER R ¥4 5179 0.038.
0.228, -0.193 #1 0211, ¥WKRBEIEERE;

(4) ERRERT, BKESFFHEE. KN CORERFHEEENIE
MEFER, HEXEHDHIN 0319 M 0.494; EFIHEESKK COREFET
SBEMTAEXRR, HXRHN 0.799; BEMMEK, F£FHEE. KK CO;
WA R B B4 0.143, -0.254 71-0.157, HWRBAEERE.

fE B AKX (ZERHT) P!

(1) TN M CN FEEEHRERRKR, HXREHH-0.926; TN 1 TOC.
B HIAE X R 4-0.052 71 0.031, KRB EHERE: TN 5RKE. FFHYK
B. KR CO,RBEFERENFAHRKXR, HXFH 27 5-0.278.-0.579 71-0.825;

(2) TOC #CN, MK, ELHEEMKR COREFLEEEMEMRRK
R, HIX RS 4 514 0.302.0.406.0.375 F1 0.340: TOC FI¥E fE #4855 7 HH-0.179,
KGRI EERE:

(3) CN MEFHRE. KK CORERFERENERRKR, HXR
¥ %)% 0.664 01 0.804; C/N FiREMIHR R HH-0.038, RBIFEHEEE:

(4) ARBABEERP, BKAEFHEE. KR COREFERENE
MEFXR, HXREBLHIN 0319 f10.494, FEARBERMERXRELE N 0.143, K
BEEEERE, FEHEBMKR CO REFAEREMNEMRRXR, HXR
¥H 0.799; WEM. £FHEHE KR COREREXREH-0.254 71-0.157, 1
KB LEERE.

ECHARA (RPXEHDES) F.

(1) TN 1 CN. KK CO IREHFAERENRMRRR, HXRHEDI A
#-0.912 -0.540; TN 5 TOC, MKE. FELHRE. BEMHEXRES AN
0.126. -0.081. -0.205 #1-0.209, K AEETEREHR;

(2) TOC M C/N. K. EFHEE. BE. K5 COREMHEXAYS
B4 0.146. -0.194, -0.155. -0.133 1-0.216, ¥ kKEL@iIEERE;



(G)C/NHAKR CORERLEBEMNEMARR, HHEXRE S HH0.397;
C/N FIfRKB. EFHEE. BEMNMEX RS H4-0.027. 0.082. 0205, HE

HREEBETFEERE:

(4) BERBRFEEES, BARNEFHEE. K COREMERRES
%1% 0.36 7 0.253, K@ EERE, BANEEFERENEMELKR, #
FAHH 0417, EFHRBEANRS COREFAETENEMRKR, HXRH
# 0.760, EFIEFENEEFLEENFHRXXR, HXFHAH-0379: EEM
KR CORERIAAX RIS 0012, REEBEIFENE.

®2 3ARBESENNERRNMARRER

(1) ABRGESHPHEIRER

E% 4 TN% TOC% CN pEA R ETERE 2% KECONRE
-0.240 -0.897" -0.069 -0.158 0.126 -0.097
TN%
0.090 0.000 0.630 0.267 0.379 0.498
-0.240 0.320° 0.038 0.166 0.160 0.150
TOC%
0.090 0.022 0.793 0.245 0.263 0.292
oN -0.897" 0.320° 0.038 0.228 -0.193 0.211
0.000 0.022 0.789 0.107 0.175 0.138
-0.069 0.038 0.038 0319 0.143 0.494"
ek &
0.630 0.793 0.789 0.022 0.315 0.000
-0.158 0.166 0.228 0.319° -0.254 0.799"
PR
0.267 0.245 0.107 0.022 0.072 0.000
" 0.126 0.160 -0.193 0.143 -0.254 -0.157
0.379 0.263 0.175 0.315 0.072 0.271
. -0.097 0.150 0.211 0.494" 0.799" -0.157
KSCOKRE
0.498 0.292 0.138 0.000 0.000 0.271
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(2) BHESESHIHERREE

£ TN% TOC% CN fEk Xk EPIGRE piid: o AECORE
-0.052 -0.926** -0.278* -0.579** 0.031 -0.825%*
TN%
0.716 0.000 0.048 0.000 0.827 0.000
-0.052 0.302* 0.406** 0.375%* -0.179 0.340*
TOC%
0.716 0.031 0.003 0.007 0.208 0.015
oN -0.926%* 0.302* 0273 0.644%+ -0.038 0.804**
0.000 0.031 0.053 0.000 0.790 0.000
-0.278* 0.406* 0.273 0.319* 0.143 0.494%*
Rk &
0.048 0.003 0.053 0.022 0.315 0.000
. -0.579%*  0.375%* 0.644** 0.319* -0.254 0.799%*
FRE
0.000 0.007 0.000 0.022 0.072 0.000
0.031 ©0.179 -0.038 0.143 -0.254 -0.157
B
0.827 0.208 0.790 0.315 0.072 0.271
. -0.825%* 0.340* 0.804%* 494+ 0.799** -0.157
KECOHRE
0.000 0.015 0.000 0.000 0.000 0.271
(3) CHBESHEMHEXRER
B TN% TOC% CN féesk ik F£FEE TE KKCOKE
0126  -0.912" -0.081 -0.205 -0.209 -0.540"
TN%
0.380 0.000 0.572 0.149 0.141 0.000
0.126 0.146 -0.194 -0.155 -0.113 -0.216
TOC%
0.380 0.307 0.174 0.276 0.429 0.129
oN -0912" 0.146 -0.027 0.082 0.205 0.397"
0.000 0.307 0.853 0.568 0.148 0.004
-0.081 -0.194  -0.027 0.036 0417" 0.253
fk i
0.572 0.174 0.853 0.800 0.002 0.073
) -0.205 0.155  0.082 0.036 -0.379" 0.760™
ERGAR
0.149 0.276 0.568 0.800 0.006 0.000
o -0.209 <0.113 0.205 0417 -0.379™ 0.012
0.141 0.429 0.148 0.002 0.006 0.933
. 0.540" 0216  0397" 0.253 0.760" 0.012
KECO%E
0.000 0.129 .004 073 0.000 0.933
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B = AR AL ITEM BT & 8 TOC. TN, CN BRSBTS, &
15T LA7R T T K b

(1) E=E#AF, TN HELSBRKNBEZ BPHEXAKYNT 0, B
4 TN MK EFEEE BEMN ALY A 4R B AN TN SHXEEZEE
HERHEIIAT 0, T CAKM TN SAMNEFEZ RBHEXRENNT 0, ERY
RepREfEERR.

(2) K= COREEFARSIRIBAFHEMEERRE, AR CORE
FAMSEEMZABXRZRIT. £ A AR, KK COREMEK.
BB AR M R B Bk 0.494 F10.799, 3B T BEMHAKFR 0.01 HIfEEK
FHMEEERM: 7 B AREFR, KK COKREMEK, BEMNHAXERLESL
7] 0.494 ¥ 0.799, ¥EiE T BEEHKTEH 0.01 MEEKFHMHEXLERM:; & C
AT, KK COIREMBEREL T BEMRM, HXMERE 2N 0.760,
it BEMAKFR 0.01 BEEATHHERMERR, TIRS COERMRAE I
FHRHCH 0253, KEBTEEHATRA. GEEE, TUHKKS CO 2%
WX K AR RN T ERR, X R CRESNEMEIRDEZEAS,
52 RREREREN MFEUKENZWE, KERIBHERTUHERZTFE
B, #ngEaatY, 5T AR CoKREN CEARENEZE, BEitC 4t
KSR COREMNSBZ BIAFEHERKR.

(3) HEMRMETR, AP TN M ONFERIEERFMERKRR, K
th A 40.B AR CAREAS TN f C/N BIHEX R H 45 51 4-0.897.-0.926 #1-0.912,
Bt TN FIR{E 2 C/N EA KR ERE.

(4) Y EREKFETE—CBRE LRRILLEHR, FHAER, B
FZHMFBETTLUAE] 75%, BBRSMEBHAELEER, HHaSREEKANR
GEr, BEMHAREENSEY. AREEN—HERIE SHESE
SHYEKNEEBEENRE, FRAEREATREAREME T RINERS
B, TSRS EEEER, UAIHNZIEENSIRNTEMan,
BELEBEIREA, SBMHAPERNRE. WA 12, EHAPERMN 3 AF
A, KRS COREMMER, BEERHABMHERELMES, T TN NEFEE



TH#a%. EREMIMMER, TN SEFGRHIATRE. HXHHAER, B
HREAS, TN MEPH[EFERABENAERKR, MEALMCHATE
REKBEELFEERR, EREMEXAN/NT 0.

15 — AR

10— S R
" === Sk (V)
s

2® —am

— TN

5 —— SIW CRME)
- ==K (TN)

17 — am

12 i AW
11— SR )

12 TN MBEHZELBERXTE

(5) YEMBRHTVEANUEEMHLRREKIER, JHRHNPEREE
5% Sem M b, THKSERERIERRTTUEER, HEEAMUFHEMN
FYWHOK B PMERIER, RN, Rz EREMRRAEKERE, RRFEKAT
DRE T A TR, BRE BRREV EREFBEERTERE, FRERE,
A BRREGRFED. Bk, TYRMEELRAPERK RIFOHEER
Izt RARBEK A REF B M, MYPEMESHTFERAFTEER N, BRXRAFEKRE,
B FEK B I, T B EACKRIUER BA o A8 B2 .

B3R ) 3R R E B O B UL BULAR YD, W 5 R BRI T & A K iR
R EKFIF RIS, XA TREEZHRGEZA, EHDTE
VEHEWE T REEATPIRFX, FAKLAKROBEER. BRIESDRIE
FER AR BAFEYER LR RO Y), SEFREET TR T S
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Behint, ELTERAR, BRECEIEBFRK, B, T—B#E, BRKLIIE
%P2, prUREE K LR AMINE, TRFESETENGIROZMLES, X
REFENFRELE, 2SULHEHTRES. HtwmE 13, BEERRXE
Rekggm, HEFHEERERK, BAKFTR, TN HEFELERHRT
T, WMEHRUEHR, B AFET, TN MEKEFERAHBHFHERKR,
TI7E A A C A BRKEELFERR, EREEXMAXREINT 0.
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6 LY BIERMIMEERSH

6.1 HERCRHSIRTLER

BE RS, BATANLHFEHS* TOC. TN M1 CON HEBEMSGEER
W2 RABEEMTXR: FEMARBRENEKHEEZERRERANSF CO, iRE
. BEAE, BBHTFREERGRT, %P TOC FBMEM. BHEAMSEK
HETFAMEEK, Bt TN SR, TT EME L ERE A
WIREER, HHT TN SEHIATME: CONHERLEEZEM T TN §BHE
RIm, %4 TN FETM, CN MK, RE=AHEF TOC. TN M C/N HIZ
R, BATA AR XSS IR R BT RIS

6.1.1 &#EA TOC. TN A C/N ZALBBRIRI %

RE=AAR TOC. TN H1 C/N #) 5a 1FFFH Lk, X TOC. TN # C/N
KIZR L RERBAT T, FEXT X SRI R BHAT 2.

(1) A BREESIERAM RIS (1792~2010), WA 14,

Wv/ \/\/\/\/\//\/\[J\/\ — NSRBI

] ~——TOC% Sa & Fiy

\JJW\A““v/\VfVﬁ\‘\//\¥/vx,/\/\»\\~,,\afkﬁv/\ e

1792 1812 1831 1852 187 13%2 1912 1932 1951 1572 1992

gumumasso B 8 8 8

P
w

0s

B 14 A AREAE Sa IBEhRILES

E—ME (1792~1873): TOC MM B FHEN 39.776%, KT & FHE
41.306%; TN HIFTBCPI9MER 1.147%, & T & FH{E 0.930%; C/N KIFT B
% 36.65, T & F¥I{H 48.250.

% BB (1874~1958): TOC MIBTEFIHMEN 42.563%, & T 5 FHE
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41.306%; TN HIFTBEIME K 0.883%, KT 5 FH{H 0.93%, BRTAI—BrE:
C/N M B E39(E H 45.022, KT 2 FH41H 48.250.

E=BrE (1959~2010): TOC MIFrBFHMEN 41.664%, =T BT HE
41.306%; TN ZK4FMK, BrEFI9ME N 0.666%, {ET2FHI{E 0.930%: C/N Y
Hr B HI{E N 65.807, il & FHI{E 48.250.

(2) BABEESHEEZAMBEXS (1826~2010), W 15,
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» ~ — NS RBTY
» ~ S\ N~ ~
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20 - o — TN% Sa G TS
10 ~— N il —_—
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15 B AR Sa BB

BB (1826~1886): TOC HIM B FII{E N 36.684%, KT &9
37.985%: TN HIBNM B FHME R 1.255%, KT 8 FH1E 1.844%; C/N RIFNBF
9 30.690, =7 & F¥I{E 24.183,

2B (1887~1950): TOC HIMMEXFHIME N 38.191%, & T & FIE
37.985%: TN HIFTEBFHME 0 2.141%, & T B FH1E 1.844%, H@dai—Fri:
C/N IR B F39ME 5 20.573, KT B FH{E 24.183.

BB (1951~2010): TOC HIRTERFIE R 40.104%, =T BP9
37.985%: TN HIBTBCFIEH 2.166%, & T B FH1E 1.844%: C/N KIF B33
H59 21.419, BT B FH{H 24.183.

(3) C AR FEZMMBELIS (1790~2010), WA 16.

E—M B (1790~1888): TOC HIBB-FIMEH 35.755%, KT & FI9ME

37.033%: TN HIBT BTN 1.520%, #Bid B-F{E 1.477%; C/N KB B Fi
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824 24.10, 1&F B FI9ME 26.163.

%M B (1889~1955): TOC KM B FHME N 38.696%, & T & FI{E
37.033%; TN HIBTEEHME N 1.584%, BT BFI9{E 1.477%: C/N BB P
4 25.046, KT 2 F{HE 26.163.

FE=HrB (1956~2010): TOC KIMMBFHME N 37.309%, & T 2 FIE
37.033%: TN KB BPI9(ER 1.269%, KT BFHE 1.477%: C/N KB
B0 31.238, &T 2 FME 26.163.
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o~ — T Sa 85 F 15

B 16 CAREK 5aZshTiLiah

6.1.2 ERESHERHB

FE=HREAF (K 3), TOC BFHEHREHMN A HEE M, RIKAIH C 4
TN B FERFEH B ARG, BN A AR ON BFHERRKA C
MRS, BRK B ARES. ZARAT, B AN C ARRKE TFHEB I
pligs

B—ME, A AR C AR TOC f1 C/N MM B PE /M F B FHE, TN
HIB R EE KT BP9, CON MBS FENT B FIE, "X
S REA BT R KRB SR AN, AMAEKRREELT: B 4 TOC # TN K
BFHEHNT B FE, ON BB TFIERTEFHE, #EX—M B
YRR BT AL R R AR FE A T4

B, XN AL B. C ZARKFH TOC & EIFFLEEM, M
BYEWEFEET S THME, BAZKS COKRE LAMER, BMNEEAR
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R3 HEEIBRRES
oW R MRS SRESE B E) HIUR MRTSHE BTHE
A TEREE #ig 1792~1873 39.776 41.306
B Zi#/R¥G #F 1826~1886  TOC 36.684 37.985
C KL “ig 1790~1888 35.755 37.033
A RE/REE “i 1792~1873 1.147 0.930
B—ME
B Ri#R¥ “F 1826~1886 TN 1.225 1.844
C pre M) g 1790~1888 1.520 1.477
A RB/REE “is 1792~1873 36.650 48.250
B Ril/RY¥G “#F 1826~1886  C/N 30.690 24.183
C s b #ig 1790~1888 24.10 26.163
A T@/REE BT 1874~1958 42.563 41.306
B ZiE/R¥ ®ig 1887~1950  TOC 38.191 37.985
C e b R 1889~1955 38.696 37.033
A TR BEF  1874~1958 0.883 0.930
B RilRHH FHER BRE  1887~1950 TN 2.141 1.844
C B BRiE 1889~1955 1.584 1.477
A RilREH BT  1874~1958 45.022 48.250
B RER¥E BRE®  1887~1950 CN 20.573 24.183
C B BT 1889~1955 26.046 26.163
A TEREHE BT 1959~2010 41.664 41.306
B Zi#i/R¥ B % 1951~2010  TOC 40.104 37.985
C g b BEI®  1956~2010 37.309 37.033
A TE/REE BT 1972~1873 0.666 0.930
B Z#R¥YGH E=MER BEE 1826~1886 TN 2.166 1.844
c brg b BT 1790~1888 1.269 1.477
A TEREE BF  1972~1873 65.807 48.250
B Zigi/R¥g, g 1826~1886 C/N 21.419 24.183
C ®HEY EF 1790~1888 31.238 26.163

34



HRFEH X SIB FFEA N, SAFHER: B 450 CAH TN E L7, BidAFHE
HE—MERETFHME, ONFETRE, KRTFE—WMR, SEBEFHREREE: A4
BET TN ABFHETR, MRFPHERTEPYE, KESHEEARTHN.

E=ME, A% TOCH C/Ng438in, MBAH. CHZEMERNK, &
BTFRSRAEMNG: BAMCAKN TOC §EH#&EMM, KEBH4EA®, CA
TN 1 C/N R B E M F B F9E, KERETFHFRKRRE, B4A TN K
BFiymEssE b, Bt FHENTAEIMMER, CN KB FESETRE,
SIRSEERR T ARE.

g LRk, BRZBXEIFFMALES RN, FXEZ @HERLF
HEER, BRENMMEANBTYWERBZMXSEEKRNST CO, KEARMEWT
FaEA®, £2F—BRERNHE, BEMRMSEEREETETAER.

6.1.3 MAMAHREBAURBLATTRES ST

R T XA ST R PRI IR BT #H— P HRAE, AT ERTX
FFELZSRBREURARFTREHRRETT BE, #‘—SzzﬂﬁéikﬂF TOC. TN
1 C/N IR LB BBHATI L 7.

(A FhEALHR MSRELIE, C2FEFEE¥EFATRBSURIERE
BRAH#TTRENHR, HFRABTLARENAAKRR. ZAHELE Y 2KE
ZEHBT. HEXMERERHNREAEATEROERLHETER, B
17~19 #42& 4 B/MKII B RIE 2000 F£RPERFEHNEAN, HPAH
FERAETE 1470 £~1520 &, 1620 F~1720 £E. 1840 E~1890 £; HIFER. Bk
B AR RS0 B 4 R AR R AT T 2 — 5 (0BT,
FRHM 1510 775, PEEAABREINATIN “/MKH” BH, 1920 F58
EF “AUKER” &R, EX—TLEP, 1800 FE~1910 EARE—MEH, X—
BRI A HELT 1830 45, FHTE 1820 fE(E)% 1815 SFENE R A B A K IR
REMRE—NMAEM, T 1920 FEKHEANFENABY, KT —TRY
1791 £E~1880 £E N4 HARTER, 1881 F~1990 ESREBHENRRR, FHEHM 1501
FEFFEE, ZF 1800 E4R, L TRENR, M/E7E 1801 F~1900 F (6 R i
AT R, 1901 £245Ni#ANRERE:; BRE. BEEEFANXARERH

35



WA E R SRR X T 3 1000 ERBERMBT o, KL 1580
4F~1890 ERIRER, 20 A F R HARE LA BLUENREHNRIHES
BEZFFIHITRE AN, FREXEHABRRNNEFEEZR, FREEREN
AL M 1850 EFFEREHERE, TR, REMARTEMBE S HM 1890 &F,
1900 4EF1 1920 FEFHHEANEY: REFREH L LORE LR (WK 4, A
1879~1890 4, HBEHRGEME, RREF AKX SR THEXBAHME,
TIA 1892 FFEAZE 1903 5 FE WD, BRAKKEH MM, BWR<EEF, HAE
BECH38 | SRR AT (B 14~15), 7F 1792 4~1873 &, 1826 F~1880
£, 1790 fE~1850 28], AH. BAM CA=ZAFEENARET TOC TR
W%, =HEASFIM 1873 4. 1880 471 1888 FHRHEE, HARBKH, ¥
HENF R Me ], &M ER AR A P TOC FEAENZEFEMPIRE,
E it TOC K25 BRIFTR B AR EAR—B, H BT 1815 F~1820 F (A
HHIT TOC # TN BIZI FTRAIME, 5 1815 FE~1820 FZAIRAERNFEH
B AR

St FSBETFER AR, BHER. MEERFIRET THESRETE
B ER M RIER B R R A, B MEIA R 1430 F~1530 FH 1630 F~1740 F AL
HhEHBHEETFREOFNEE, 1550 F£~1630 FH/H 1930 F~2005 FNE &
HEHMFHEAEE, MHEA 20 HEF, KIGEEREN B PHEHRRE X KIS
MRS, BH 1901 EEHRARALBSBEFAEATEERNENY, RIE=
SRR ER, AHMCARN TN EHHAH BN TGS, Ltifln
185 51135-0.03%/10a 1-0.012%/10a, REXFESFEHALRTES, CAFEFYE
1826 4E~1886 F (B AFZE 4 KB IEMEL, T A AREARFT AKX SR ER
FEFTFHay, RA BAKN TN HERAEHEMEEMES, REtimzy
0.06%/10a, EHEXHABEUERNEERE. =/MEEAP, A FRALTRHE
REWMIE, ZERERAAT 11 HLEEM TR, Eik A AFRIAXEDN
TWEE/N, TUEERBSBRNBATLES: B AERERYHRIE, AXH
EZEATRNBEHLMEESENTEEATEEELH, MXARKE B #
AR TNEABEARFIANEERRN: CHRSEENS, LTFERKERIL, %
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BRABTESHRAZTEH, E 17 X8 A 1 Palmer TR 15408 % E (PDSD,
Palmer T 2= EREEIESEH AREE TR K)ERNEKAZL, HPIEK
BABEXKBARTREAON, RERBAZEXBENARERTFHKE, RE
B RAR R IR L#aR), HZk BRA 1900~2000 FEX—BHEF, £2KIEXR
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1 HitSRE

1.1 FERRER

(1) NBRESERNBTYEBZHMXH=4HaHNPa8EMFHES TOC,
TN 1 CON & B SEFE MR KX RHET T oHHNITR. £RER, AHEHT
TOC. TN 1 C/N & EM LA U R BRI K KB IREE T8 RANE
tb: TOC EEMM, SE\FHLEF: TNETHE, CONFEHM, XESIEFH
BEANTEAH. BI\XFRR, X AA. BAMCAFERMLEHREIR 221 &
K HSURBACHEAT T HrEEIRI 232

A H: 1792 £~1873 &£ (BEME), 1874 £~1958 & (BETHME), 1959
F~2010 F (BTHB):;

B 4H: 1826 F~1886 &£ (ATHEL), 1887 &~1950 & (BREMEL, 1951
F~2010 & (BRIEHBD:

C4: 1790 £~1888 & (BT EL), 1889 FF~1955 & (BRIERMER) 1956 £
~2010 & (BRTHBD.

ZE=RHEFSBER RIS, FEEETERROAARR, RITANER
RETFZIARBFIAX B EERHEWE, MXBEIRERRUERAL & BHF A,
EEESHENTHERERE LFES B, R B TUEEEMRK SIRE
2 FHEAE R TELRLRE, MXMHELS B iR URMRERLEBHEE.

(2) WREXLLMETEHFES TOC. TN 5 CON ZF-& B2 @ #HEK M3
T4, RILHIEH TN f1 CON ZEFEMABEMFERRE, TNER
SECIN UM EERE.

(3) BEEXMAHEHEIRF TOC. TN 5 CN =ZH B2 E#ITEE S
W, RILZAREEF TOC M BFEPH M LAY, MREMES 54 0.101%/10a,
0.284%/10a 1 0.111%/10a; A 44501 B A TN § R FEHAE THMES, MRE
43 514-0.03%/10a 1-0.012%/10a; B HFEF TN HILA R Nia%, BRER
0.06%/10a; A 421 B A FE A H) C/N B3 B 7+ 745, L A1 43 73 4 1.784/10a 1 0.378/10a,
B A#E C/N HIHE TREES, HFEERD-0.61/10a.
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(4) BiEH KR CO MK, WMELSHEE T2 AMAAREST, RIAE
KFERE 5 KR CO, 2 MFLEER N BENEMXEXR, CORBEMETA
X K BRI R F EER.

(5) BREXEEA SR TN Z[EEHEXEIT, KAEKBHREYNEHE
LELLHHEHF TN Wb

7.2 HFEMEZE[EH

(D tEPEENTESTEHEYWIANT A FERNEE. FXPR
THRR HE R AR AT R R LR E AR, XA R i A
RS HANTEE, EURKEREYN TN §BHEWBITE— S HHA.

(2) EEALHLHERRE, AISHHERERES KX, W TERATIR
WK ER, KBHARIEZRLEMERN, MEEEKERNEN, X
B IREZINBLEH, FEE—PAA.

(3) Ba1, &AM TFRA TOC. TN, C/N HLAEHAT SRR BRI 5 1 2 R
RELMTRETE, FRESAHENRE, BRETEANELNER, MTE
E 5 TMBIFRFAAE TOC, TN #1 ON #ITSRERN T, MEERSR, #E
Bl RIS IR — IR T .

1.3 REKREZE

(1) SEERNFITLLH A X TR~ e A

B, RAESXM LM aEEEHFERE BRANTTHET T KRIRIE,
A — b 2R RN E R A B SUEE, B — R L RERMH
FB, BUASMHERETURAF TR, BIRATERE AN IRLE
WM, ATEMX R SRR AR ETNERKENRRS S,

(2) HFABXRHIESEN

R —RAEKETER O EME, S0P SRR P ETI AL RR S
BHEEEY, RRBLBRMA L HFEELN RIS, BEALSHELE
AHR (FH N, A=A 5 B R sus e AR — P oK. TO4LH
YL . T AN AERNNER TP BN RS
R, MRRTEEMXMAXRELAFEENHEREL.
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