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Abstract

Tamarix Cone is the shrub dune containing clear sedimentary veins in extremely arid
area depositing around the Tamarix. It is a unique biological landform in the desert
surrounding which comes into being by the long period of interaction of Tamarix and
wind-drifting sand. Tamarix Cone distributes in groups in the south edge of Taklimakan
Desert, the banks of the downstreams of Tarim River, Hotian River, Keliya River, Chelchen
River, a13d Kongque River,>as well as the delta areas and the old streams and local depressions.
The deadwood and the fallen leaf layer and the sand layer of Tamarix deposit in turns can
form the clear bedding structure named “annual stratum”. It is the record of annual growth
rate of sand dunes. 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. Theoretically, the
resolution of the sedimentary veins can reach the year degree, which may be used to count the
ages. The aeolian sand and Tamarix leaf of the “annual stratum” of Tamarix Cone contain
much 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 area.
So it has a very vital significance in the study of evolvement of ecological environment in arid
desert area.

Lop Nur region is located in the eastern Tarim Basin. Its north is Kuruktag Mountain,
northeast is Keziletag Mountain and Yigtag Mountain, the east is Baishan which is boundry
between Gansu Province and Xinjiang, the south is Altun Mountain, and the west is
Taklimakan Desert and Kumtag Desert. The eastern Aqik Valley is connection with the Shule
River and Hexi Corridor. The topography appears an inverted bottle. Lop Nur is the
destinations of the rivers in Tarim Basin. Its environmental evolution is an epitome of that of
Tarim Basin and nearby mountains. The area belongs to extremely arid warm temperate
continental climate. It has little rain, large amount of evaporation, and big annual range of

temperature and day range of temperature. The climate in winter is dry and cold, and in



summer is hot and little rain. Lop Nur region belongs to desert zone, which is sensitive to
climate change and is a good place to study global changes in the past. The desert zone is an
important part of the global system, and has unique characteristics in the aspect of
environment changes. Hencethe science system of global change needs the researched results
about environmental changes in this area. The research method is by choosing Tamarix Cone
of Lop Nur region as the chief research subject, and together with document investigation, the
combination of field observation and laboratory analysis and testing, and the combination of
basic research and tﬁe applied basic research. Field work is mainly on general investigation of
field environment, the choice and measure of classical Tamarix Cone and collection of the
samples. The laboratory work is mainly on the experiment analyéis of the samples, and the
procession, and analysis of the data. The data of organic matters such as TOC, TN, C/N and
thickness of the sand layer are analyzed in the comparison of two samples in 2007 and those
in 2003 of Tamarix Cone in Lop Nur region. And in the aspects of TOC, TN, C/N of Tamarix
Cone as well as thickness of sand layer, the temperature, and rainfall, we sub-study the
temperature and rainfall in different periods of Lop Nur, and initially revealed the
environmental changes during past 168 years in Lop Nur region, and then make a further
research and discussion on climatic and environmental situation of Lop Nur and its edge
region. Also there is comparison with other researches, and improvement of the means of how
to research the environmental changes of arid area with high resolution taking advantage of
sedimentary veins of Tamarix Cone, then the summary for TOC, TN, and C/N of Tamarix
Cone in different places by correlation analysis, linear regression. By the analysis of Tamarix,
different types of plants, comparative analysis of the sediments, it reflects Tamarix Cone’s
unique function to characterize regional environment evolution and soil desertification. The
basic conclusions are as follows:

(1)We have analyzed the relationship between TOC%, TN%, and C/N and temperature
and rainfall of Tamarix Cone in Lop Nur region, as well as the relationship between the
thickness of sand sediment and rainfall, that is, TOC% and TN% of Tamarix decreases, while
the ratio C/N increases, reflecting the ambient temperature and humidity increasing. The

thicker sand, the smaller humidity shows little rainfall, and vice versa. That also can be said
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the content of TOC% and TN% have a negative relationship with temperature and rainfall,
C/N has a positive one. And the thickness of sand layer is a negative correlation only with
rainfall. According to it, the time for recent 168 years in this area can be divided into several
different stages, 1839 ~ 1858 (warm z;nd dry climate), 1859 ~ 1910 (cold and dry climate,
cold and wet climate after beginning of 20" century), 1911 ~ 1950 (warm and wet climate),
1951 ~ 1962 (cold and dry climate), 1963 ~ 2006 (warm and wet climate, cold moisture
climate from 1978 to 1982 with low temperature).

(2)The related relationship among TOC%, TN% and C/N of Tamarix defoliation
indicates that TOC% and TN% is positively linear related much dramatically. TOC% and C/N
have no obvious relationship, and its linear relevance is poor. TN% and C/N have a high
negative linear correlation. .

(3)TOC% of Tamarix defoliation is close to that in the middle reaches of Yangtze River,
and less than that of some types of mountain plants, TN% less than that of the selected sample
plants, while C/N is greater than that of selected plants, heightening the barren soil, low
nutrition elements in the district.

(4)The value of TOC%, TN% and C/N in the sediment of Tamarix Cone is higher than or

similar to indicators in average sediments.

Key words: environment, C/N, climate, Tamarix Cone, TOC, TN, Lop Nur
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(3) IHPELEEIURRFERBIER

AP RITRGENNE T PR T URREELNER. EdHanya
FUBSERHENH C. H, N RSCCERERMLENE, TREFANPAR Co, R
BE. KSR, FRAOBREENEWL,

Hil, 4P aNHRCERET —ENHE, HRERESSAATE, B4R
FEMHE—SHITE. AOPOERENATRINER, BEFINDAERBA%
FNHETUHRFER, FEERANTR. CNPAERENRY, RETERAR
WRAEMET & LO—KOT, ETERBERESHFBRTARGATEENE L.

2.2 C. NFoERELE (C/N) BIARIHR

2.2.1 BEASC. NFIC/N BIHXBIA

C. N REMGEEALE, REVFTROMARBS . BTERMREYHHEE
BR, ANERYRN V4, EEYBRABIIRTTERNER: RxERUREYitE
EAATE, CENBARAEROLATONARSS, REGULELTE, M EWE
MEEEMEHEFEENER. EFALRELN, BHRUTEYNEIR L&
MHXFIRT, EXESNRPERENHE (TOC). BB (TN) BEAL (ON) &
FH.

IEER, TOC MAMAGUVENRARIRCE  EHNA. Sackett 0 T
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P OC & BIWEENM, HEFARD SO EM T MLHIF, RUHLEHRIREE

AR, RESBHEIIN—HEF. BRENETHFRRRE/REDLH R FLEE
FRBRYIF ) TOC, 3 531 F LR, #th OC 41 AR WA R BB MiRREHP,
TOC & BB HEABEEDE=ER, FIRRTEHE. ABERAREMHHIRYE
RS ENEERR, —BRRERATRENEET, ABBRED, BEFVRRD,
REFEEFRT WREKEEVEKZRE, WREFMET. IBESREEET, A
WRREX, FREZOMERYRE, ANERIBNEFDRESHMM, #KE
BHYHBUER, ATEEIRSERE. OC B—REVYSBHRETH»Y, g
BRI RA SRR R ARRBREHE, ARAEBEEKES, FAT OCKER, MR,
SBETHRES, BEBR, OC S RMAXRZ. Rampino TSR TR HNBR NN
SRS @kRN, AUHAIBRSENKESEARHEM N, B ToC §BENRK
BRBMEEYEEER, R ERAIRRFERERIF: K0 TOC &BURRYIE
ARG, BT REEVURERE R EERRAD, REREE = R R R
VB BRRE T A OC T THIR, AARSEZUEEHEREFEE XY, HES
it PR AR TN UR S FIREIRIRMT, IROIBYENRS R, &
HHFEERC, FHE. FREISETEEARY C. NETENSERELER
GAMT, RICANVITTE SRS KA R R IRAUR TR BT S RIERIFY . Mayer
S ARBBITRWOTRER, FRYT OC fi IN W& BREIEZFTRZS, &
BmMiESHX OC, TN & BBESRERAMR/D, TMHP AR E RS W EEBH IR E%EE
BEREIY, 20 ARTRY T TN 81 0C AT T 44, BaTHRAMEREYS N
BRI SKEMYIERAER, WA N OC TERSKEMWNEDTREREAN
ALY, sHEEERTBYD C. NETEHMIFIA, BRZUEYFERARIFE
BRRRED. HRERREAHTRY N, C EREEAMMFEHT THR, KN
HEBBUNZSMHERL. AKES. Nt OC HMEEEREEEEAEWCY, Bigwm
EHIRY T N & OC FBELR KM EE XA, hE T B0 5 HEH R KK
PRI BICRHE B A S R SREAET. AFEASH KRB TN LK OC HZE 18445
FFERAT THHRR, MLBERES B RRETERMNIT T X0,
VIR TOC. TN K& 8H CN HRARIRA BT EERIR. TOC 1 TN
ER—BIRRANURES K B RBARZF AR, CON HER A RER TR
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KHO), Tenzer ZFIFAHURATAYFE ON M RRFEHHEVRNMMEER
B RS A YUR Y i gt Bk, FHURM O/N HE AN B E BB E LR K
FOREY. B TAVERAURERYNEANZRSD, FUEUKRENTEER
FERAMNESHEDT, SRBEFBIK, B Nakai IRARY, KERSHEY CON A
14-23, EEXTF 30", MESHDMPRSXAYEXENRNSER, Bitne
AW /N LR, FEEADT 10, BEsVITHN 63, BHHEANN60EL, B
HREHECR 5.5~7.0, WREN 6.5, KMEWN 2.8~340), BASHEHMAP BRI &
REEMAFHEEYPREARTRTIN 24%, CON AN 12.1, SHEREEMEERAD
HERVIN 6%, C/NEB| 4550, XTEAR 2 KR BE LT LA Bh A B E AN TR 5I7%
AR PR B B AEFIBRE, R YMNE, T XRESR. CON B, HEH
AR PHEIUR EERE T REGMERA, 24 C/NKE, U RBREFRA KR
HSREMBEEHHEY. BERYTRENREERETRYEBENEERA, &
BRBFEXAIATESKERMEAR WAEEOTERK, HERSHEYESSH
$X, MEARSTEREMER L, FTLURBRBYPAEVRN CON RAZRRAY+E
PURBISRIE

ERFFRYT, CNMEBX, RAGRRE CHRBRRSRE, miEFkEIUR
CH0, RERKLEER. BARKEIRYE, BHBMEYRBALIYEN, ¥
IR, WHERE. EUZRKA COMER, NTTABYPRE. Eilt, LYHK
FEAHERAN, HLU CNERRBABYIEIV RS BARENEE. R, G8RY
KREARER, FRRE EEEENYE, MARE. FEE, URILTHEUBES KN
BB, SN EYEERGEBEDRBENELL, B CONABEBRENRBRARYRE
P ROA RS, TR, ONKHENBR T AR, SRR IR L&
SRENEE. XR—AMRAIEMZUSRE, FTUTREERRE, FIHRBXE C/N
#ARF. C/N HERRE, RAFNIIRLETLMY.

YRR EEREWE LS ERAAKXRFEEH UBK LM RTEE,
RN FEERMN T RPRBIFUESRAMEAFE. Bk, Y C/N KT UE—
ERE FRBEYNSR, ONHESRAEARMENSED, EYNRRE, RZ,
WY R R,

BHMARA, TOC & TOC/IN WE (C/N) \ R 5 KEHM X R, TOC
B C/N WHEKR, —8IERGEKIE: RAKEDTF sm BEFVYN C/N HEHZE
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WRESBK, BEBTOREKR R C/N HAEMALE A,

B AE XBRET TOC. TN H C/N HBFFUA£E AR R BRSE kiR B R R 2%
WESIE. BHURER=S . REAESESHEEL. ON BRI IR
K, HBARRTABYNRERERNSREE. RREVRFEE: RBGEYS
KEMXR, EREFFFLMSBH TOC. TN & ON 5SBHETHERXESE, E
PAVBIFLER SRR 2. RATCMBRNTIRX R, REEHESD TOC. TN A C/N %45
B, HRETLHPEENE TOC. TN & CN 5BE. BANXRRRBBHHHK
i 168 ERABFEBTAZA.

2.2.2 H#H C. N KON 55BRETFHULRNTIEDLR

XAF COERFA R, FBLYHARR, WALERIEMEKHEANSE.
KA, CO, BUMHWEREROTRL TN R. BENEYFE=RERTES
—, WHPEKREREZLEENERA. EERFREN, K COREABLEM
BEMNRRE . K< CO, REFARMEYR KR EHBWE K CO, K. MR
MEBRSRRRASERE X, PIREY, XS COREARN, MYWHLR+ R
WIS K COWRBETHRERY, YA -HHA CN EA RS, B, X&% CO,i
MR RN, BHKRS CO BN LA EEMEYRBM, HEEYFN N &
T, R O/N EAE A . KA COL IR R K 45 R BRI 19 L FH S R R R A0 Y,
BIREY, COREFAM, UM LHE C RATHE XAaRHT CO, RENSE,
EMBMZ 8. CO RN, HYM EMARER ON WEMN, TBRH CO,KE
S NRETHNLR, BRECEREMILER. CORMYE, L C/P Y
o, TR T C/P LM T RE. EE RS CO, KRS M E BARE PIRERLNLE R,
TIARR CO KBS C S BEWMLER. CORBENN, B EHE C BETH
1§, Mo L#F N RSB TR, COREABEHFRVARTRALENRE, B
BTAEE, #ONHigm. BEEERAEY, COKREMEABETHAESE, 3t
RERSBRRAREED, —BikK, CO,KEABRD THYARLNEESE,
KRMTFHETBREHNBAKLADIRHA EERRERNLZEO. CO, 182 S5
Y1 ON . PENEEYRFRREREE, FN0SET ERTEEESRENE
FEE. —RH, KR COKREABLMBASER GRS, MBI, Y
BN ON LTS, & N BRSO, B, BBH CO, MY N TR ERE R
A —REBTEBERTR, EREMTURASHRO TR ATIEN SBOTS,
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ZREVHPRHEEKSE N O PERKLE N FIABEROBME. HRkA, HE
ST (43°S~60°N) . RJE[EME (-10~-20°C), B N. P A B E XM, Han X,
B 753 FEEHDMARERR, M N. P SEBEESEFE (18°-49°N) . 5 (K
(-5~25°C) Ti @ E M MC. AMPAERPAMEHMS CH. ONE. BEEE. B
BB SAHE, BR TAURFEBMAEBY. AFAM, XSBES COL,RERBA
HXH. X4 CoOMBEARN, Lirs N BT, Eit ONBK; COREMAM

BRI SR L, SR EHAMA S C RS, FERRRE S URELS K1,

SUCHEEMRAN CO, 8. AR, BENRKSSEZERNTW. HPEEMEK
REBEF. SREREE, BYABOERRASATIBHEYM N CO IRE TR,
XEFEATYR"CEMNAR, BRTTALERARBNEEMARN, °CHfE: B

BEREEREHNURE. FRARY, E—BEER, FEPLHWEMHK CN 55°C—

B, 25 L5 CEAXM. Rk, BRITANBEEAS CO BN ER, HEYH C

RS EEM. NSBA/D, CONHEREK. K5 CO» IRERIMK LB AR LA
RkEMEm. EREREY D CERBEM. NS/, ONWEAR, ERBFE
BREMEEXEM. BRKR, BTASCOKRE. BE. BKSSEAFHEDEK
MEMIEERER, FEVULRAR, ERARRIHER, RBE#—PTH.

2.3 HEEERBMEKELNSH |

VENBESVRAR. PEARERRA R, TR RN FRE RN H
HER. PEGE. ARAFURES TAFREFEENNRR. WRBEKSIFHR
MR, ZHXMPYFEENERE B TREMRRE. PETREERHORER, &
ARABS, TRMRARY, LRk BH, PERRADEBIK, FRERMRHX—
BARAERIEHE: HTEERRRN, RrZMBRAESE BAkRD>, BETE, 5
FTHER, RPRSPER, RBHX—HBRHEHHEN TR,
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3 WMREEHR

3.1 MREMENE

PHERRBEBRMUTERRZBEAR, FTECEFBFRVERMNER, &
88°~94°E. 39°31'~41°NIITEE M, HHAN1.0x10° km?, ILHRLZRKEGTTER L.
KA RHEEEL .. HKRBUERL (BREBAZ H1453m1761m), REHRESH
BB (3R2013m), BAPIRE W, BPBRNLTFHE,. ERRYPE, KHEMH
BRARSHEBHE. FEERAE, EHERR. RENTL/105ERNEHERE,
PR RGEERUSOmEHRA T, BRI—ARKEME, £7GK210 km, B
JLHE130 km, FRLH1.9x10° km?. X—3 ArEib TR EARZ KR, REEK
PH S RFIRAATE H, AR BEARZEMITKRNRE DL, EHHFRHEERBENMEERRE
MR E LR B . K B 19t DOk, $ AR RE BRI R Res
bR, BOVHERERASEN— A HARES, (LE)

{a, b, cB{tAREIRL R
=M

I, B, DCmirs
95

T Lt B T
Qsmammuml 7

Tt
¥ kA
H]) R W
M wusmen
= kwe
A—AT B

mow MKW
MERAE/m

;
E ;'/,,,t ’ : o
T R
v IRy A
N R SRR
T b e M e

NP ARY RS 2 S B Y /]

E4 THAMMELERBNBHE
3.2 HRMESR
BB AR H AR R R — AN RIS B k. S DR RIEN B KR 5T X
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FEREEE L WA, R 78 R RERRITEAE 38, SER LA RS Ll 7 5 B K s b
B, Mz INELRSREERES), HERREEATIE thREZHBAMEIL RS
ERARER. BEABR-THEEREREN, H—HTZEBRZFERE. P
HHEATHEMBBERMLRRALRERHH, DNALEAMHRMF/REHRNTICA
M, EERERTHAUTER BRSNS EERGTMETER, ARERRTFHA
HEHEER. EXHAENE EF AR TRIERRBHE R AMREKE, BTHEELR
HRE AR AR . 7035 BAHURAI IS B B 75 I DR T — A0 b TR R i
M, BIC#RRZ AT MAMME. FHEMEREEAMRA L THEN FRIRH—MK
ZMERT, ATHEERMRER, RETESREBERAFRESLWTELZE, BY
MHEMTTRE. FHHMBELRR—FETARARS, MAFE— PRER, 7l
5REFMMEAIK, RESHLEIAE. KEZHAMEBERTHR. HRFEX
RAHERR, BPAEMER S D CEMMERAR, KPP IElst—20 %
FREBRE. MURELMENFERKE. R, EHANEENDER: PHEMBERE
BB, B, A —mRAtEOFRES, tBd%n LER, RRBREZER L
MR & Z B KEEATI0 km. MEBAHRERMERS, FRAERFARAMILER
M, B “GR. BIR” EUAFEREHRAL. PHHMBREFLAHNESR. BX
HRMP—h T E RFARNERREENRER T RER. LEER. hFR. AR
RAEFSHRKNAER . RIBMIE MRS B LN, P& 5% bR AR
REUBEREERIRMBS RENFE FHEMBEZETRRE. Bit, P
MBS R TR M R BEHIE . B ATRMBE R T i A R R R KB KIS B 4
R, B EHERBRRBHSEE, ARRTHERPHMBEREHMZHEH, 2
fidEsE, BEEARS; P RARBELMAENEREENEE, MEILHEEE: O%
FHEZRBTRAETEALNER, UBRERRRTEBN, BRVEIREN
Erg g R s Mk FNRARGEERGEKSE, FRIREERLES,
2RSS,

3.3 IR

PHMERREETAEMBZ L, STEREAMRERE, XETEGRERIE
ARG WWZEZ R, BIARR—BHERS. BL5REFMBEMAK, KES5Ilkk
JuREE. BILRRESELE. B . PRUESERPENE, HUTHERK

16



BWERE, FHEKRAE, WAL, ARTEHZEFRETRME. TR
2.0x10%km?, (UK FHE B KR M A28 TR 30 T BRIV R A N o R BEAE 4 v,
AWFBE=AVE. AV BEFERRRL, BREA™R, RERNERE, T32MD
BARITURELBARR, NAESEASIBESTHARNETRIFR. FEDHN
WKL, REBMEE, HERERORA S, EHRAT 3000 km?, KT LEEA
WL ORE, REES -_ANERBANBEHR AKX . THiEhX s
Hf, FEEALNTHBEABRSAX . AERBEARIAX. =B MR H
PNHK. URMEBRAMTESHANR LS. PHAERAEHTRSH, AN
BHROGEE THah. 23X, XM ERSTFTVR. HshRE Y b thidid
R—AEE. THERRD, IMSBE—PRENHETS. BIMBERL— TR
M, & 93°E, BETMEEARL, JLLULLAT, BWE5ERER (PWl) H48. F
FRAMHARBRRUARETRHRE. A, HFHLUN, XEYRELNH
H—2 Rz %, BRSNS CHRAEFE, EREH, EhRNINENEEH
PZEBRBE=L, AT R EFHNGE, BENZRS—FHEREA. KBS
HyEhr RGP BN~ . EE TR DT B R BN, MEF. TR,
EREMAAENFHRTHAERR. =AM RPEPREMERFHEERD,
AWPSRA M, BE—RN I~10m, MTE 15Sm ER. EYREHE, 8
AWEHFRRS EERERTR, COETFEIP. CRENRBFET, hammR
DRPMEERATRRKN. —FEa0EDR—SIRT, BRY “ampaeREtr

3.4 SIRFHE |

AR @R T ROBREH KSR, BTRRTRMMRK, THERK, #BTK
friRE, BAKHD, RRER. FREMHREX. BEXESRWEICE, SEEHEK
BKH222mm, BEFERSE, HURMEARE; FEARKERX29022mm, FEHHE
KENFEHRNEN1005 6%, TREX30~60, ZXFHAIRD, HIEEEE
FILFRE, BEK, HYHUESF. EWXAEAR, dFRBK. WK, RAKEW, HiE
Ynd, EBREBD. B4, PHRABRIAEDMEL LTS REY01%.
2E10.13%, RENEIMHERLOOMRZ —, EFIEF1L.5°C, BE (TA) ¥
BEH25~27 °C, R¥mEE>45°C. FRIEHH16~50. FrltRRBERFETIC; &
F (1A) VFHREH-8~-10°C, RIRFIEEEH-33°C. HEBE15~17C, HKIA28°C.
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AXERD. BERS, PLR15.1da, FL1224d8, Z8%KKA34.9da, BELK (=
Sm/s) SESH L H 202 d, BANKFE20-24m/s, ERANIEFERIEKRE, BRPEMTH
KEMTFRESL, HWREENRSESDOL.

EFHAXER, REAM, SRWRRD, HTHREXRIFE. SREWHA
i, ¥ APHRSERE, FREBIZREESFEZRTINSHNNEEH, B
AEXK BN R ERSRREXNFROER, DA TR ERREY (X2)
AR, FRAFKRTRIRENS.

%2 FHANMBEXKBERSHASHE

MK AR AR 8 LA BRE FAR

R
MR .. - § 24 # BHE "EE A%
/m /mm /mm rPC  FC rC (84
E% 888 18 2885 160 115 314 43.6 38
BTHER 846 35 2662 76 109 305 41.1 15

BA 885 42 2917 70 10.5 262 413 11
xk= 900 20 11.3 26.7 412 20

737 734 37 2811 76 9.1 26.5 40.1 21

3.5 TIMAMEHINR

AXSHERHTR, SHTFRERNBREH, BEAX THERMPL+HTE.
FhRAMX T RRGRERK, B TREERARM, REHRREE, BroME LRSI
REERRAE. LHPEAT SR, FLER. BEAR THZ9405E iR
Y, BRARLR. ShE, SHRE, JKIEHRERCEERERHTE, 7
BAPRAKRG T, BRERMEY, BEREHEUNPE. PEBHEEHELE, 18
BRE, BRERH. RPHRXEKITEY, BUERIBSIH, EUITHE, LR, K.
BB EHEH BT RADENZW, AXRRERUNOLBRAEESE
—BAY, BRHLHEL. SPNERAIREVNEEHTE, ELRRELELT
BHRE, AHTHEVDRE. HRFIURESEIRD, BERHRK. Rk
BER, R TRARERS, FARTHEIYERE. Eil, BMEEKR &M
TERENLE FHESBHERES.

FhmEmpL TR, EVHERZ, HEBD. IR 70 FRZAHETA
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HYRTITRE, EORARERS. B 19801981 FEZER, WEH 13 § 26 B
36 MY, ERRERSMBRABERE. BPBOXILES R, TR E
FEHHYAK (Halocnemum strobilaceum (Pall.) Bieb.). K (Halostachys caspica
(Bieb.) C.A.Mey.). NN (Kalidium foliatum (Pall.) Moq.)« RIEEM (Tamarix
hispida Willd.). EHRH (Tamarix laca Willd.) F1% % (Phragmites communis Trin.);
EBRE LB E B ERK#E (Ephedra przewalskii Stapf.) B E (Zygophyllum
xanthoxylum (Bge.) Maxim) MIBXEEE (Zygophyllum rosovii Bge.); TEEESG TV HEIR
IR 61240 . 838 (Populus diversifolia Schrenk. ) #£1E5€ (Karelinia caspica (Pall.)
Less.)s XAHIA (Scorzonera divaricata Turcz.) B4 jk (Apocynum venetum L.) KM
E1E (Poacynum hendrosonii (Hook.f) Woodson. )« MK (Lycium ruthenicum Murr. ).
B8R (Alhagi pseudalhagi (Bieb.) Fisch.). FRI (Nitraria roborovskii.)+ M 5T 2
(Glycyrrhiza inflata Bot.). EJNNAEES, FEARLE 7P E N LS 7 30 T4 440
(Tamarix taklamakanensis)« YW (Calligonum robrovskii A.Los.). WY& (Solsola
ruthenica lljin.) AXE. {4V, FHAMBKRFGEYFHRL L HBAEREDH 1%.
£EK 0.13%, REAEYHEROHHERE.
3.6 JKFIFKR
FHAHmX ZIEEARL R AN T KOICEPO, HRESR—FAKSEH,
HAZHIFR. WEMEZOBT K. AT HEBXRRERHERAR. FLER
RERER, BEAHRREZRKKAMT, WERELH/RERNZGREEA 2437
km, HTHRHEKFEE LW 1321 km, FIZBER 51.73 77 km’, HeA LR EH 20.63
7 k?, RS TR 40%, FREM 3115 km’, SRBEER 60%. 156 &%
BEWRR, WAER. HRER. BAB/RA. MRERE. §FRERFS—ILER; B
LRERAHRBCAL. FHRFERUAKKERFEENHRLZ— KEFRLUPITH
FERURA . BRE R, MRREHE, PHALHKS, BRESEEANEEZM,
BEHANEETRER BERKE K — 184, FER2LK 661 km, Ko F4kE
B2 J5 km®, EFHHE 107 m¥s, FRKE 3.6 m°. FLERMELE B,
EWOL, WMESFEEEEEMNE, BRIEEREFANKTRRS, kEKY
27 km. FLEFBERYUTHAERMER EFERAFEATHH. LETEEHR
B384 m’s, FEPHRIME 1212 m’; 20 #4290 FRERHFE 13.15 12 m®, B 65%
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RABHEMARESK. BT REMBEHAT, LEMKRFRIRLRES, T8
—LEMKRL, FHEMERUAK, BILERATHSELRRNINE, JERNHE
- K WAERRBETFFURSILMKER. HEXFRLAKRASENT, KBAK, BHE
B LEKATIRE EHA T HRBXKRRK, FUAEBAREHHR. LUShEEH
AXRX A RBHDUEER, EFHEILM—LEWRREARETTE. F4H
MR BRE M LA KT GERAR., AERNRERER) #AKEMH. HEL,
YRARMZH. BIRBARKSER BHE 1942 F0LH 1/50 TR E, N&TE
RUTRPHN, HRDFEH 30 2408H, REXLEWASTEKIMELHFE,

BEXE, PHARKSIEHMENBRMASK R, RO PORBRE, BP:
OPEMEMKRER TR PO FAERFAPIE K R EH A KRR T 26—,
EFBRKRARE 10mm, ROMGEEREK, MERBARL 3000mm U L. O
BAZMMBAKRE DO, ik, BRARMEK/MIR, FEREEAR. LN
EJLER, —RBICAFHE, BEFHBOERATEILTEI—FFEHTXK. 1961 FLU
BEHTHE, BRPAHHBXKEERNERIIR, BATEHAN “KEX” BR. QY
R HRRPES L. FAARKGDBK, FHFEZRDE, UFHBEDBPL,
FAE TN B TR, HEERERDE. L ERERE RS A X, BY 3000
km’. RPEHEIN, RADEY KOPYEKE, RREPLBHERZ—. OHRA
KXRFEFHDPL. EARLALHHRD, PHOBXKELHEIRENS A, WLH2Z
BITRE. BXTENRYSS. PHARNSEHE, BRFRGE. B, £9. B
B SRR BRT AR~ RBEIR, FHRZEERFEIIRE, 5525 2N KSR
FAH T RHKINFRUH— B .



4 AN EERORESHHT

4.1 HRERESLE

4.1.1 BERRRE

HRANT I A KM TR LT TWEE MR, SR T ZAAABRAR AR
WRIERL. RIGTE 2007 45 6 AR 2007 6 9 ARAT T 2 KEFHPGRAIKEE.

B WERBRAIE: KL, K WD L. KE—BOhTE, B
ETE—ANFHDE. BoRERBERE: WKEBOHR—2W, W T B R
Ao TEAT 2007 4 9 A 26~27 AFR, 4-5x BAAERK BN L#T T K.
BAAKREALR WA 5, 65— R AREFHMLZHER 66 1, 7658 K iR
RS 1684, HAERREATT HH NS RH.

KR AR E MG 5: CUPHEA 3 %5 2003 ERBN, AUTHFREE/RAA
XEXELKLHARY 10km, BTFPHREHRARL. NARBRBEHLEHKIC LRE
BRIELN, Y LByRKEHN, MiEdad Ln FRENNMERI—BIT, LR
T 332, HBRRE 13245,

P S .2
EHUEEMKAE A, B GPS FWE i Aa G R, PUNE TR M KERE
L, BE R, &P aTUZR T, &5 NImPeringsz,
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WALk, WHERITARE, (EOUZEN . TR A TR B 55 R A
BB AR, AEEERE: SANERERERELNE, FRAKRMRERER
HPER, KPR —EHEETREARL—EYEANS—MERRT, KKA T
B TR TARE, $84MERATY 4. AR, AMEPSERRE (8
—ERMBEERRY), BARSREE, BARTSNESRPHIFFE. o
BARDF 200 %, LHREERE, HEANMHEOHRELTNE. FE, RAIM 154
WY RNY EERAEST T HERE, WE 6.

N R R

sl

Be6 1B4WPaYEERHImA

4.1.2 BRALRELHE

ElSc8 & R P R B T SR Y RARNNTF LR, EFFCER. &%
BIEAFREET R BENBE (TOC) B (TN) &R, 4TS BOT.

(1) HRARBILLE.

OLMAMFEMN DAL, BRENFRRT, HEFRPHRR0.15 REAMHA
WEMRER CFBZ] 0.01 52).

QOEHBMHERTLEB IR (EETF AR b, BEE TKEE. B,
REHBE—R (BMEBREFMIHET).

Q¥R BEFNEMARERELRNEETK, B B, REARERHLRR
BESLT, $BHCT S ROFE S BONBIT IS 38 P BT E AR A 1. DD R 5 R, BF
B S LT TR BT RR, XRERTEO R EN MR E.



OEMYM ZEHBERE (B TKERLN, FERBERTH) P, £RF
PIMARGFHEER (RE4) SRER R4 4. | HREER, §MHELNAER
A 8 ml FIRERR. M= TARZA.

O¥mMIRSNRMRERE 24 /M, BRE, BREBAHENXPHERE FHAR
SAEVR, BEBEIE200°C L, BHHER SRFEAREFRE, HRdRs
SPFEREAME, EEMAIBREAME&E, MRERP—®AE. BTHRNSERE
i, MEdBPREE—RRALRE, NARERERATK,

(2) SHraTahEE:

ERBHRTOERLEE, HRHRT, HESH—SROER, BT 50°C HIKEHR
BMA 10%MBEMERIEE, FHMARLSREN—BREERN%S; AEZETK
WE P (pH=7) , St/ HF BE1d 150 H I ; BRE —E BRI B RS, FIF CE FLASH 1112
BuRRoi e sS C. NHEE, BEHX10.10%. O/N HEHBEIESE (TOC)
BUBRSEMNHERA. EHEEFRENA. BHHE. AahtEHLEESR
SR, BRI EERTENA.

4.2 HRSHENERLEBER

4.2.1 FIRABERKTEIE

HOAMPRERYS AMS BIEREHBAEM I, RiE THHLNEETEN
W : (1) PR AR THE—MEE To. K EERA 280 EHEWEERHAH
PEEITRE, LIRAE C SR SRR (AMS) Mz, IARERE (BEH
280 2, RFH 280 4F) I C EH K (290£100) 2, HHIFR L RMIE. QL
BRER, FBREEREREEES ke WEHER. BEEHRIIA— EZESm K
aMPERE 800 EEMERS, WEKRTE 800 BER, WIRER. ARFIHEL,
B OXAMMSEETFHRER, B EmEFER R,

F5, BB LESFREANBHIHDEFLMETEHRSEF (K Na's
Mg, Ca?*) REBHIELEFMN. KK 1958 ERE—RIERHK, BRRKBALT.
REHTRKELHRK, £2d—FNEK, L0HTFiEE, SRPEE, BRI “4F
B7. RATRFNXA “FB” #E 1960~1961 4. ‘BE 7 LB BXEMME TFRER,
HTLANMERKTEEEHRENEETFERETHR. Bk, aMEHEREFRELE
FRETEH. HETUEY, BAMPEERES AMS JE., L BEHALHDaF
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amETERBEFREMAL, BiETRBAIWSEEEHENHERERI M Z/H
BTHESEERRUEE. LR, BITTTUH SIS E “E2” f—B2AR
—iE, B2 B4MPE “ER” 168 BAE 168 £, B 1839~2006 4E.

FHE T Bl (mg)

p—
[N}
(=]
YT T T T T T

BT W | Il TS OO IR E EE T N T

EEEERLCEEEERE EE PR

B amEERETFER

4.2.2 TOC. TN. CN RPEREMNIEER

FRBIEALEEF 4 MERB LA A, MRITBRIELMEM K TOC%. TN%.
CNEVEEE (em) MERME 3. RIARS.

BR 3 WUEN, 1| SHERATRIE TOC%RBENAT 31.63~39.39 2/, H
th 1975~1978 S A BAAE 39.39, T 1979~1982 4B/ MH 31.63. ¥ME N 36.92, H3h
BEXR 176, BBERUBEAK. IN%EBEWLT 0.83~145 2, HF 1967~1970 4
HBKAHE 1.45, T 1975~1978 G5B/ ME 0.83, ER 1.09, EFIEEN 0.62, B4
B K. C/N EBELT 26.93-48.52 Z[B], Ho 1975~1978 £ X B K14 48.52, T
1967~1970 £E X B /MH 26.93, EEIEE R 21.59, BMEN 3585, BILHE. W EBED
R R 7.7~20.0cm, B XM B 1941~1950 4, Bo/MEHIZE 1983~1986 4, B|X
ERB/MER 2.6 5, TR K.

B 4 JUEH, 2 SVEHTEHRLE TOC%E BELT 24.28~44.55 2 7], H
h 1887~1890 £E N B KAH 44.55, T 1979~1982 4E b B /MY 24.28. ¥ N 35.18, Hzh
WEREH 2027, BKMEAB/MER 1.8 6%, RUBHE. TN%ZRAGEE 0.62~1.22 Z A,
BOKME AR 1899~1902 €E, B/MEHIRAE 1991~1994 £, LB X 0.60, B AN
B/MEM 1.9 . C/N WEMZRNEETE 32.53~53.33 2 [6], 1843~1846 FEHILEH AMH,
MmE/MEHBRE 1907~1910 &, BRENBMEN 16 5. YEEEEHTGEER
4.4~20.0cm, BKEMBIE 1839~1846 5F, B/MAHIRTE 2003~2006 4, B K{H N/
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{Hf 4.6 fF, ZHBEBK.
&3 1 SYRIRGEPLHNEMNE TOC. TN, CN RUERE

HBRLBERTEEN TOC% TN% C/IN DEEE (em)
2003~2006 37.81 1.26 30.35 9.5
1999~2002 38.47 1.29 30.69 9.2
1995~1998 3537 1.36 28.58 9.3
1991~1994 35.68 0.97 37.52 9.5
1987~1990 3434 0.98 36.06 8.1
1983~1986 34.75 0.93 39.31 7.7
1979~1982 31.63 1.00 3343 11.9
1975~1978 39.39 0.83 48.52 11.7
1971~1974 39.36 0.91 45.48 124
1967~1970 37.99 1.45 2693 11.4
1963~1966 38.76 1.01 39.97 9.7
1959~1962 36.78 - 1.07 3491 9.5
1955~1958 37.06 1.18 32.46 8.4
1951~1954 37.98 1.02 38.57 15.5
1947~1950 38.02 0.94 42.40 20.0
1943~1946 38.23 1.17 32.71 20.0
1941~1942 35.96 1.08 3154 20.0

x4 25VETRLEPOHENH TOC. TN, CN R EER

NRUBERREN TOC% TN% CIN PEEE (em)
2003~2006 36.16 0.90 43.23 4.4
1999~2002 33.61 0.88 39.42 5.6
1995~1998 28.49 0.77 37.11 6.2
1991~1994 26.63 0.62 42.83 5.8
1987~1990 31.88 0.78 40.97 5.5
1983~1986 32.14 0.80 40.17 5.8
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#4 2 5PBEIRLEFTIHE K TOC. TN, C/NRBERE (4)

FBRLBRREN TOC% TN% C/N DERE (cm)
1979~1982 24.28 0.67 3597 48
1975~1978 32.87 0.81 41.18 6.6
1971~1974 36.20 0.78 46.34 6.5
1967~1970 34.68 0.73 4765 8.8
1963~1966 37.37 0.78 49.90 9.0
1959~1962 34.97 0.89 39.97 8.6
1955~1958 36.81 10.93 4039 10.1
1951~1954 37.18 0.98 38.02 10.3
1947~1950 37.20 0.80 4123 9.6
1943~1946 34.64 0.87 39.79 10.0
1939~1942 35.92 0.88 4335 10.6
1935~1938 39.34 1.01 39.06 8.0
1931~1934 34.34 0.80 4333 7.1
1927~1930 3633 0.88 4345 8.6
1923~1926 36.32 0.93 38.77 7.8
1919~1922 30.99 0.72 4393 7.8
1915~1918 28.62 0.81 36.18 7.3
1911~1914 37.26 0.82 4125 8.1
1907~1910 30.74 0.94 32.53 9.9
1903~1906 30.55 0.92 32.59 9.4
1899~1902 39.71 1.22 3272 6.9
1895~1898 36.63 1.02 35.06 6.6
1891~1894 3721 1.03 36.23 7.7
1887~1890 44555 106 41.75 7.1
1883~1886 41.01 1.03 40.03 12.1
1879~1882 36.65 1.00 37.11 8.8
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F4 25V EFRYGEDLHMANF TOC. TN. CON RUEEE (4)

NRLBERRER TOC% TN% CIN VPEEE (em)
1875~1878 39.92 1.03 38.16 9.4
1871~1874 37.05 1.04 36.65 6.9
1867~1870 3491 0.93 37.43 7.4

© 1863~1866 36.96 0.92 39.17 8.3
1859~1862 37.26 0.89 41.69 9.2
1855~1858 21.70 0.77 35.93 13.9
1851~1854 36.36 112 33.84 8.2
1847~1850 33.94 1.03 . 33.21 10.5
1843~1846 44.41 0.83 53.33 20.0
1839~1842 37.73 0.91 42.68 20.0

xS 3EVABLEPLHEH TOC. TN, CN RUEEE®

NREBREFER TOC% TN% C/N YREBEE (cm)
1999~2002 24.56 0.60 40.93 72
1995~1998 26.10 0.63 41.43 72
1991~1994 29.00 0.69 42.03 5.4
1987~1990 20.42 0.57 35.82 6.3
1983~1986 26.52 0.76 34.89 7.2
1979~1982 29.23 0.82 35.65 7.2
1975~1978 28.64 0.62 46.19 7.2
1971~1974 2321 0.60 38.68 10.8
1967~1970 13.20 0.33 40.00 8.1
1963~1966 24.25 0.61 39.75 81
1959~1962 2362 0.66 35.79 8.1
1955~1958 2426 0.60 40.43 8.1

® ARFEHEEVRFHEQTEIHE—B
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%5 3 SVARLETCHEI TOC. TN. ON RPEER® (4)

VRYERTREN TOC% TN% C/N PEHEE (cm)
1951~1954 15.46 0.35 4.7 72
1947~1950 26.18 0.77 34,00 63
1943~1946 28.08 0.78 36.00 9.0
1939~1942 19.84 0.53 . 3743 8.1
1935~1938 28.59 0.67 42.67 53
1931~1934 26.86 0.58 4631 6.3
1927~1930 32.53 0.68 4784 54
1923~1926 27.74 0.81 34.25 10.8
1919~1922 2450 0.58 4224 144
1915-1918 2295 0.58 39.57 189
1911~1914 21.92 0.58 37.79 16.2
19071910 2735 0.73 37.47 8.1
1903~1906 28.94 0.65 452 13.5
1899~1902 17.19 0.59 29.14 153
1895~1898 2231 0.76 29.36 1.7
1891~1894 23.08 0.84 27.48 117
1887~1890 23.57 0.93 25.34 117
1883~1886 30.26 0.88 34.30 14.4
1879~1882 27.55 0.82 33.60 153
1975~1878 29.71 0.80 " 37.14 14.4
1871~1874 26.15 0.67 39.03 153

HE S AUEH, 3 SYRAAVIRIR TOC%ERRLT 13203253 Z A,
¢ 1927~1930 F 4 B KA 32.53, T 1967~1970 £ X B/ ME 13.20, {HK 24.96, #35h
WERE R 1933, BXMEANB/MER 2.5 6%, TR, TN%EHTERTE 0.33~0.93 214,
B HBUEE 1887~1890 4, &H/MEMMAE 1967~1970 4, FHANEEHR 0.6, BAMEN

OARYERALNRERENFBIHH—
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B/MER 2.8 £, THRBERK. CN BHTEEE 25.34~47.84 26, BAEHAA
1927~1930 4F, B/ME7E 1887~1890 4E, B K{EAB/MEM 1.91&. WEBEEZHLT 53
em~15.3 cm Z[8], ZRALIBREIR K B oK Y IREE 1871~1874 £, B/IME M B 1935~1938
i, BAMEAR/MER 29 5.
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5 SWMERSE

5.1 HRENTSHHAXEIH

5.1.1 284BPaERNHFETUER

AEEFANAEET 2 803 S aYTRPAAE— B BERIRBAST, B
B3 SYaN 2003 £XE, EXROHHHMBEMTE, BRRHMT 2 SPRLRRY
W, 3% 2 BYRLHMEHS TOC%. TN%. C/N HRVEER (cm) ¥K3hHRi#kT
A¥mE 8.

(1) FBEEH BRI 5 '

RER 8, HFARMIK 1839 FH/E LRNSBERIUSAEPKONER, Kohs
B EREHIE 4 FRREE (em) .

& 6 FTLIE H 1839~2006 £ 218, RAFIEMRI, TNGEBKEND, C/N HiEH
MEKX, WEEENHELE, WRANSENINESSY ERESNDEREENEW
Awet, MEHTPHABRKABERHSNARROAEATRABBEARE, XX+
B COMBEMK, BEZNFAR, BAEMm. BEHBFOREL TOCHIEELHELE
= UHPEAFNE TOC%SBEXEN, Bit ENEIERE. BEEANEE, LHF
MR SBREWAR, WHERE. NN, AWEAK TOCRRER/M, XS
AWEGEHREAGHENEERERTX. EF ON HEMEM, THEED TOC%S
TN% AL D, RBEREERFE—SHA.

(2) ZHERTATREHIFF R

F—HrE (1839~1910 4F): TOC KIHy BUFIIEA 36.85%, B8 FI9ME 35.18%,
TN BrBCE (8K 0.99%, B8 FIHE 0.90%R, C/N KM B EHEY 37.78, B4
18 40.13 1%, YWERERMBIFIER 10.6cm, B2 FI9MH 8.4cm B, BHIHET 4 X
SR CO RN, BEM, SIREATR, RERRA. BLETHHR, 17~19
HLH/PKHRIE 2000 ERPERFEMNELSHER, HPABRERE 1470~1520,
1620~1720, 1840~1890 P, ELFMFHERIBR TR RS, AWEERHE
1320~1400, 1428~1537. 1622~1740. 1797~1870 ™%, 19 #42 50 ERE 90 &AL, &
ELRBSRLERAD, FBRIPE 19 e 40 ERE 80 FEX L FLLEEAMM A,
TR ARITH IR XA TN EIRAE 1880~1930 FF2 8], ARSI\ BHRKEARM
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EBR, 7 1811~1910 FES B4R, 5TR, By ToC. TN. ON k¥
BEEHER 1839~1910 FFHIEBDBRITIEN .

TOC% ™N% C/IN PREE (an)
‘0 v 40 05 3 LB 26 45 46 66 8 2 21
2006 1 s Py o . . . e

1902 T

1882
1878
1874 t
1870
1866 [
1862 r
1858
1854 t
1850 r
1848
is42 *

E8 2B5aMPaEFIEM TOC. IN. CN RUEEE
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B—LEMHER (1839~1858 4F) T ESHENIBEELTMBIIBK, #HIR C/N K
fhi 33.21 ME| 5333, KT 1.671%. WERKEE CNHZULERM “S” &, &K
BAMEEREATE, ONHRATANBRERSE, PREENRER MR TEE
ik, EERENIFE, RHLASREAER TERELSBERE. HisEAGE
Hla HiE 300a Skt AR P HHE R 60 (RERARIF) RET 29 kX, HER
P (10a) RE L, HPaKEE 1839, 1842, 1851 FEMIL 300a Kty BREXK AT id R KM
REKEOAHER, EEAKF010 REL, RET 28 KRE, L5 1843
1853 1, XK A RBERIILE 1839~1858 F2 ), EHRESBRIERNT LN
RBXN. ZEMTX—HER, BE—EMBRTHREERE, SR RES, HHH
MK BBRREATROAR, FEARPBEX. LK 1891~1910 FFRE X IR, N -
BTER, SHERAMHEFRTILRE K 1890~1910 FERASHEFEHFS, bE5FEH
FI LA 1884~1922 X BRH R T EANBKX 19 $42K B) 20 25 HBAIA B
x3pzte,

BB (1911~1962 £): A 8 WLLHEHAHBR TOC%. TN%KHEFE S — LK
BEMEBEREN, BEHIHEXR, EFE—IMENBR_ENHEBSERREENYM.
C/N WEFDHEESEEM, LT MRGZREK, 8 1839~1910 FERILIEH B8,
BRI ERA R, YEEEHIEMNS. A% 1830-1910 ETSRELFHMN, B
AEFEm, BEEHEETR, BKED, SERF. BF 6 FIBH 1911~1950 4
EFSHENBLBERK, MERESBRENTERE. $OEERE5HEY. SHEELE
300 a R BRSSP HCFRI 60 RERBIER RET 29 RRZE, EFEMREF(10a)
RE L, HPaHE 1913, 1921, 1934, 1944 £ HLE 300a K& BREKEHFIERNR R
B (K BRHARRER , £FAFR (100) RE L, RET 28 RRE, HPaIHE 1918, 1939
A 1950 49, AR, SRPIMETEFFIEE EERH A KBES KRN
MBB, KBEAAKHEARERSHRE 3 RRARZTEAZR, 4500 19 LK. 20 4
20~30 AR K 70 ERFPE. M RSB FREASELTNL, KR 1921 FHEHA
IMMREAEREEAFESBRUNREES 1920 FRAME, SHERKELFR
RIERFR (102) REMSERE AFILERSEE 1921 EREMRTH—F, B
AR E IS RERN B 1920~1930 ERBAFA T4 E, bIFEERLTTEL
EFHRESBRENI R 1910~1920 FA A FE X, BHEHCRIE G ERSIRIME Y
S RAELE LA 1910~1940 2 (6], FILAHR SHEEREGHRAREN.
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B_WHBR (1951~1962) F C/N LEBRM, LEMBRTFIED 213, YEEER
ABRFHEHE 0.8cm, HRTEETR, BABROHRR, SBRBUNXHRE ST
5 1921 S B T A BRI A0, LUK 1952 S8R UK T ¥R K TS
BRI REEMEES RERKEAER, NHETAEETR SRR EHEE
. BT BAHAHETEEMEE LR 1954 FLRPHAZOREN, 1954 FH1EE,
o 1954~1959 4F —A DR URMEA BB D HERHY,

B=BTB (1963~2006 4): LRI MHTBL, AR B SRR, @A A
TOC 1 TN WIHHEE BB, 5300 32.21%K0 0.75%. C/N H9FHEN 42.25, H=4
MBRFRBRAE, AN -ANEHEK. PEEFE=NETEE, F 6.0cm, H
T RRBER D, REGTRE. K 1963~1982 £F TOC RIERKY 33.08%,
W 24.28%~37.37%. TN HABKBEL SHERSRBKME 1.34%, HKEHEH
0.67%~0.81%. C/N BMEALEHELSERRE 421, BEIHEBEKK 35.97~49.90, ¥
BEESHER 7.1cm, 8 1951~1962 FMRE, BWHT 1963~1982 S EELIB K.
B 8 TLLE L ONENYEREGXRE/DS, RHARAMER. TNATARE, 3l
BT, ERWE. C/N {H7E 20 4 70 40K 80 SFAANARIB/D. MBER IR
HIERY 1981 ERREARICE, MEKIXET 1954 FHRBRLKRKBRKE. £BH
M=+ EFh CON NRUIMEF HEEEH T, B 1990 FERFHHIEMR, 1998 4
ERZXEIB/ME, 2000 LG, BEFENERE. BAKEREFEMNES, BTH
BIRBSR. BEEIRHERYN 1998 £RE. BARPEINHERDRMBX
H. 1998 FE& 19 D PHLREEN—F, BEFEEEINTREETERREN
—4EI59, (BLTH) R BRI 1998 EEAMFEIRBAER, TOC. TN BHHAAXHLEH 2%
WEd, HEBBEAE BREMIATSE LHEERIER. R LAHLRIE
ed], SBRUEARR, REMSBEFOAREHERHER. 55, ARBEE
80 FRAMMMBER —RENE, BRI 1983 EFHN. XL2EEFIRAELE 1993
FRHRRERET 104, H 1987 FEFILHR SR HBRERE 4 4E. 20 42 90
RE 60 FRMLLRBET R 04°C, BEKKEM 9%, BWERTHT 56.5%, B rEMREK
BHEMT 30.1%. ARRSEERATHRAGHFEHE 1972 FEX2THE. SHERSE
PEFEERMRBSBERTEX.

M 20 42 60 FREUHT, FRIBBUERAARORA, FEARLERE: K
FHEERKFTIRR, 720 A 50 7 80 FARPHLUBHKRRE: 60 F 70 X
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f>; 50 1 70 FEAREFENEE MWK AN BRR: 1990 /5L H B 60 4
BHE 70 FREBERIKEKROHSER: KEEX EBETRKME LEF RIKR
B 7K (2D ¥ O R RO AR IR BT, )3 St B AL HR I 452 REETH R AR B 102
BRI 20 D 60 FEABRIE, 70 R3] 80 FARTILUE T2, M 90 £RF EFH
W&, 2000~2005 % LA BB E. 90 FRERFERAEEN 0.2°C/10a, 2000~2005
FRARREB BT (0.5°C/102) . 452 [, FPHBHEAEFARER 02°C/10a. M
1961~2005 4, SFFHBRBEELAT 0.7°C. FANERRERENRRZN PELL
SE iR A — B,

AR, X 40 BERFEOSBERUSHTERE, GiethEEM, ERE LML
MBMEREARYE. BHERAY: SBRLEE, RALBEAR. BKEMm, i
REWD.

(3) HBEEEER S

St FHEFETNN RRE SRR, —EEFUNFRER R E RREEE
¥, SEXHERUHTERERERSBRBREKFERMB, W —EEXNDERE
P K B A 2 IR K2 Frih X S mas mEX S AMERmE . A5, KT
EiEEAHNER. KENERAZFNESERAXNEKBEAER. XK RBHBE N
B R SBEE K TR TR, SRR, ERK)IHBME, REHR
Bk LB KRS BEESEZ LA, MKHLSWK, TK)I%RERH X MK i 5 ik 25 B
K.

PR A RE X, AXFBEKBAREAEILAN PR, KREER
BEEER L ZHERERESR. NBRREHRAEREIRLLAICEkXEHGERE.,
F UL MKKERE, FEOMKPHEREKEMRES R—B. 2REEE
AR RSB INE, FHEOSRKCAAEYS; AR FBFERR/MEFRETR, 35
KT REAR B2 215 A1),

SlEmEEARUNREAEEFRHAE, URBRELIENBREENALEHE
. BEASHENEHTHEL ETHXRAREZEMUEE. BEilbXiLHs®RE
(RS SRS BB HANSESE, REARESREBRN—HRRERBR, b
FIAAZERES, BRATSARRERSLBERES, AEABEREAHE,
EEBKREERE, RASEATKEHRNMRS, RS EEREE R GRS,
XEENEERR, TRANTRERRSBHBENSHKASEY SHMERN. &
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BPE. JLEWLRKE KK HKERNRTREBERY, dUEREER. BIPHKE
Ah WAEEhIE S DL RO RIS E RN 1 3R B A R T S AL M KB M ERE,
AR, FRARSEMERAAUREERR AR K BEARKEREBEHEE
BH. '

BT HARNESKERRRNE, TUIAHARFEFREEMER. R
THEXFAKERSEIEK, ERRE A KGR ERTEEE —EHAEM, BM 2000
€5 Ak, AREEEAFTHNSMK, FEARESHFEHATARERKE,

51.2 1S4WPRERHFEBAER

1 SaMPE “EB” BD, NP RERNEERER 2. 3 Sa9Pa)d, FHEER
KRR, BHERA—ENDE. ZREEAFIRT, 468 9 XHEAK 60 £4£
SBRAER BT
PEEE (am

TOC% TN )
B2 6 14 22

30 35 0 0.8 1 LB

20086
2002 -
1898
1894
1990
1986
1982
1978
19714
1970
1966
1962
1858
1954
1960
1946
1942

B9 15aMyaFIEK TOC. TN, C/N RV EEE

ME 9 FATLURIR, 1 SEELMEN ) TOC%HIZE 1 25 8 18 K 2 Bk 3 w1
Kita, KA 1978~1982 FH B, YEEREREEH, BKEm. Ri5Ks L
F, BIAMLHERLFRAME. TN%IHEE 1970 FELEHK, HBEEAKEFRRE
H, BEAHLHRBRKRME. CN LEMBLILBRRR, BEELBEH ARG
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B, BERTLUE ML 1974~1978 EZ [AHEME A TR, K ETERERMERGR. Ll
B 1978 EUES 1974 FEZ RS BRUAF UG . OEERBRES 2 HE,
£ 1958 FELEAWAR/ME, BEXE 1986 FELAVERE BB, HHERLTERHE
TR AR,

KBk R BT RE 20 A 40 SER B 50 FERAP B IR, BEMAD, 50 FE4L
MR, SBRET, —HFET 60 EREN, BEAFHET, 70~80 FRMRE
HREN U A T RGOSR, HANERE. BKHRR. 90 FAKEEHREE,
AHLVIRE. WX mE.

5.2 ZHIiPE TOC. TN & C/N ZEBHEXX RS

HTHENRA=ZZZANER, RAVRA Pearson HXRFIEMITEEHMBME
HREESATAN, HBEREWT:

5.2.1 Pearson HXRE

EERFHNRRZ ARSI XKEER, ACRAYEMEXEL, B Pearson 3%
Y ArRR. HEERFANERZR x, y, BFGEKE b, HEGREESHH0,

13, WEAMZIEH Pearson HAREHH AR K:

Z(xi (yia ................................. €))

y

Hr>0f, RAWBREEMRX: Hr<0ft, RURTRAMK: L&E =0, X
IR RMEMAL; Lr=+t10, RUBERZ MF——NEMHREXR. LFHMEE
BRRAX AR AN ERZET 1, RUFMEIROAXERER. AEXRENE
BT AKRIRIFERARER: r=0RFEEFMR; 0<)r|<0.3, RAEMIBAX
WEARIHRK; 03<|r{<05, RMEEMRK; 05<||<08, RREBEMK; 08<|<1,

FRBEAE: =1, RFETLHE,

5.2.2 BEHRR
AR RE c R GHERE, FRERH,: p=0M&HT4itE, O:
rn-2
e svesetccscccsnsesncterencsrceresacaannssee 2)
t vi-r* .

HNEBEAn-28 13T SREENKFa, BidhmR, Hl>, WELEREER,
IWHHXARBEE. HPmrBugRrlEid 0.05 FEKFHRR, m**NEER~E

33



i 0.01 FEXKPHRRL.
INMEGESHOHEXREBNET.

T IMHHESHOMIREER

BH TOC%% TN% TOC%5 CIN TN%L C/N
FE
1 SURLH 0.06 0.323 -0.889**
2 5UaIH 0.619** 0.329* -0.515%*
3 5YELHM 0.663%* 0.224 -0.569**

RIEt, X THEASHEHXSHZEMRR, HERELROBTEERA, /Y

—EEREES (B 10~/ 15).

y = 0.0181x + 0.2556
R? = 0.3831
*

T .
. ¢
- .o'o..t ¢

—

30

40 50
TOC (%)

2 SYBLH TOC 5 TN AR

y = -19.778x + 57. 807
R® = 0.2657

50 74 y = -30.676x + 69. 141 1.4 ¢
ML o R = 0.7906 NG
L4
08 N 1.1
35 | ’. e
30 | * 0.8
*
25 { P
20 - — 0.5
0.8 1 1.2 1.4 L6 20
N(%)
10 1 SYUE4WINSCONPEXE Bu
55 y = 0.3701x + 27.113 55
] R =0.1084 ¢ /N
N N 50
0’0
B, e . A 45 |
¥, [S
* o3 40 |
35 JE S8 .
25 — 30 ,
20 30 40 50 0.5 0.7
TOC (%)
B12 285BI TOCE CONMEXE B I3

2 SYBRLAHM TN 5 ON A XH

39



= 50
[y = 0.0206x + 0.1536 CN. [ e *
45 t

o %
*
40 [
. ¢ °

35{ * o

1
N(%)

L ]

30 . .
y = -22.838x + 53.193 ¢

25
R = 0.3241

— s 20 ,
10 15 20 25 30 35 0.3 0.45 06 075 0.9
TOC(%) TN(%)

14 3 8P4 TOC 5 TN HIEXHE 15 35YRELAWTN 5 CN K%M
B33 7 FIE 10~15 ATV MM T A447: 2. 3 BYELLHMN TOC 5 TN BHXRNK
5514 0.619 M 0.663, #Eid 0.01 FEAKFHRER, KFEETFEHEKE, KUXR
BiF. 1 SPELHEK TOC 5 TN FAEXAECH 0.06, XEXRMEETRHT 1 B
LM R, MR, FRAR_ENEREXR. 2WPHEREDE
BEANKSPEZFUBRKLEDOEREFE, MENEERALRPRUGFUER
B RFE, —EZRAMNEMXXR, 52HUIRYH TOC 5 TN REHR—H,
RAE. REREVANENARTE, EEYERSELEEBRE, R EELY
BIERERFE, LHERBRIRE KM DR RRRI, BT HEREN.

1 SYRAHE TN 5 C/N FAEXREN-0.889, Eitf 0.01 {SEKFHRE, AT
REAHAXKE. 2. 3 SPELHMM TN 5 C/N MHEXRES HH-0.515 7-0.569, #
i 0.01 REKTFHRE, EBBERMAKE, REXRBBR. GRRIBRT AH
PREE CN BXRAREY, AARSTENED, H ON LEMN, RETES KK
CO, MM . 2 SYALMN TOC 5 C/N RATEREY 0329, it 0.05 (55
KFHRE, RRHEEMRX, AEAELTUEH EEHLRTSIT.

1 51 3 SYPEIHE TOC 5§ CO/N KAEXAL LAk 0323 50224, BARSHE
B TREHEXAHSEHEX, EREIHNGEEKERNNRK. FFUEFH TOC, TN 1
CN fEAFER ARG, BEAGKREREM T, LaHRABRKRE.

5.3 i EH TOC. TN 1 CON ERBEVMNHESRER

HITHBRAMYPEH TOC. INSE (%) MCONWESRHMEYHRE, LIEE
HBAIR, RELRFABRRBHRP/LFEDEIN L, FEFKIIPHER. BHE
PR B TR A AR EA R A LR ST BN LR Y. Bt mERK



HYP R AP, H SN L R IR AP A C LU TC R
i, BTHRERD, FSLEBTHBNEARAREBIK, RAEREKS.

&8 4T TOC. TN fl O/N k5 H ALY HE

2% TOC%%E TOC% TN%3E TN% C/N % -
C/N

HY i ¥E ¥ E ¥ A
1 S4HYE  31.63~3939 3692  0.83~145 1.09 26.06~48.31 3585
2BV E  2428~4455 3518  0.62~122 090 32.53~53.33  40.13
3EBAMYE  17.19~3253 2496  0.33~093 0.67 25344784 37.92
KILKAHEY  2946~4045 3404 044274 176 11.37~66.95 2635
it 8 i '

36.95~48.67 45.13  1.15~298 202 16.44~3621 2633
X #
#itmE

32.62~54.81 4383 0.82~458 241 7.11~61.62 2123
WX Y
ZREXEY 3897-4986 4289 224411 320 9.51~19.63

13.70

HYHHBREEERET A EERHBREKRR CO, BESBMWEEMTFZRT
BEFSHKILEY, BAXRAEREKRN T RABEZ, BY PR LEPR KR
. BMEERALRPREHUESRNERNEE. Bu&E—RASEDTYURER
30%~40%, BT EBBEMARZ— FANEYEASKESNLEY SHYTYRE
Bf 0% L. ERFEYT, AEERBRERBREEYANEERRIRZ—. A%
HYFOFEP—BAE 2%~4%, FEERHEYSERAL 4% LT, BRE 4548
HYENERNEZEFER, RYBRERRVPHYCSERBEINEESY, SR L
BRSPNEVEKBEERNTE.

% 8 LRI, 1 SYELM. KIKEEYPHRSRESRET 30%-40%%
Xii. 2 SYEINHERLGERK, ATRAAMILERS. GFLUREY. &
BEAEYAE LR FMKEAYNRSEVHERS, 3 SYBLMNKS B EME.
HEEXPMERAR L BEXEY . FREREY ML K AR E B e
& A& BHANMKIDKEEY R, KILKEBYSAERMLLESE, ahe
EREKPERKEE CO BDEX, FR N PRLKATR. PHAELKX 1 5446

41



LN 2 SUBBILHMERKEBRESWAAMN, B5HANAEERYHEE, 4
WhAEILEY S BRIK. 3 SURPIMEEIERRE, BIWEMERED, 54
wRhEDHD, HLEKBRDOERKKXER. 55 ATUEHSSLNIHRSEHEIE
BH 17.19%44.55%, BUBK, FRTEAXSEHSBHENERE. BNSBREARE
KEVBRE 2%-4%2ZH, BTREELHP 2, HRKATRESRAD. BABHER
REE, ZREFHPEASEEXR, RIREHKHEYNRTERZ. B LEXEY
KT HIBHERXEY, HEKTKEEYR/N, BRODTSRBER. Eil5E
FNRRELXHYERBREE, AR SERD, RARREFEYNESRNER,
HAbEYRE, LMBRIE. THARKERRALNEKLTNEIEERTERE, K
AR, _mtf“i. T HAR LR A E K L RE R T RAEREE. B4,

EYPRRSENEBREAT —ENEKR, FEEERANARBSHZHRNKAS CO, 2 E
FIREE, SBSMEE, XR—FHESRENR. BEEXS CoO, A ENEM, LREFKRY
FAE, AYESEERTR, #HYK ON REME, Hit, BEXS CO. 2 ENTHR,
REBROTR, BEYNESELHMA CN HELBDPN, KRFTEHESS1XRE
Rigit 2800m, BHHEX FREIRE 1100m, HTHEKXE 1000m £, KICHH.

FHHMEGRBIE. HETH, KR CORENHEMPHE. REIEBHEMRKAXR. B
CN BUCEERSETUE Y, CHBEEATRMAUHEY. #—S R TmEn s
BRI, BREXEY CNBIK, BHEXDMS—BRSEVTUKPEREM, TEhER
BXEXER SRR EERN.

BZ, HYREFREBRAMEHEDEEEFRCEXRE. AAKENARTEL, T
BEYMAGMFTENERNE. FERATEE. HRRREEHERORR, HHaH
£5. -

5.4 £I#0ibE % TOC. TN 1 C/N 5N ESRER

X T RV AE TOC%. TN%E C/N 5ERTBMER, KRBT AR
FEFEREFBOEPRBY). EBHEEEL EMERBTRY™. RREHR
YR 2R R E R QK EREY T, SRNE9.

5 R E A B AR EC PGS, SRR AR AL TRy X
. BRPHEAEHHOHERRYR. ATEHCHY, BEAESERE, Be
R B HR#ET OC 5E N lE, BNk TEEENILIK, ON ENFHIEE—
ERE L BRI T HRRL S BIOEE, EHEELR.

42



&9 4HYET$ TOC. TN & CO/N 55HBWE &

25 TOC%%E TOC% TN%Z TN% CNZEL CN
HY A BE 4R BE B B

1 BUHYa 31.63~39.39 3692 0.83~1.45 1.09 26.06~48.31 35.85
2 5aMya 24.28~44.55 3518 0.62~1.22 090 32.53~53.33 40.13
3 Samva 17.093253 2496 033093 067 25344784 37.92
MRS 0.38~136 059 0.05~021 0.09 593~827 6.84
EEHLBIAHTRY 120870 420 0.12~0.51 030  10.8~200 1590
REABUBY 078504 300 018063 045 284961 672
AMOKEFREY  039~1.18 058  0.03~0.11 0.052 8.50~1540 11.40

EEYESROAR, JWHYHIRETUSERN, X ON WEBEE, FHik, Ko
B BRI ARG LR R AR E S KEEMRBERIHACY., BRSHERN
WY R EE R FX—F .

B3R 9 TUEH, BT 6B LBIHEIAEYE TOC%. TN%K C/N §BPEAE
B. HESRIFEHTIRYN IN%REEE. WENLHRERDE, amsan
HihSHE L RBIBEE R FHESEX T ALY RRIER. ERXFhE
R R A EEE TN QIURY R A TURY A5 0 TR F R BT S TR AeE
R RRE. BTLHYRITRYABHTRYNEREERS, Fib R ekt
8. 2T AR LHNNBRYERNSEEFERERP AR S A ESHESMHAE
VIR BRRESHKEEYSS, TRIABIRY INGERKOARE, TRETHLS
HEZKKERFEYRE.

5.5 BRUANMBINRARSIETILAATELSH

AICE AN T MK 1839 FLRSIRRN GBE) 417, HERAETL
RAETHR, EHEHFENFHERLE 10. TUEH, BRABRELBARILE
foltk, PEARLANEH P TOC%. TN%K C/N fEAFEAMIBHERITEN. RELH
f9¥ . BEAKREN SRR HERFE—EER, XEABEUNKRER
PEE ALY o

43



K10 IHRHRSHTIBRELRSLEHAN T

1963~2006 (1978~1982%

TN%&C/NEF (30
REF)

R B »i
- FEXS~8 A VYR 1798~1850, 1884~1922,
1851~1883, 1923~1964
B ERS 1965~1995
HERBKHRFE™ 1881~1990 1791~1880
JEgrRigR™ 1910~1993 1810~1910
i R AL LR A 1910~2000 1780~1910
ETERIERBE
. 1870~1920 1800~1860, 1930~1970
CEIN ST
FEE M F 1890~2000 1580~1890
PHEAME IS AE
1927~1950, 1967~2002 1871~1926, 1951~1966
BRmrs & 4
' 1839~1858, 1911~1950
DAL ETOCY%

1859~1910, 1951~1962

H: HPERHEREIER S, X B RI1839-20065F 2 ) () B RIEEAT %1 He.



6 HitSRE

6.1 EEMRER

(D) 27 T PHm X WP EA PR TOC%. TN%M C/N 5EE. BKKXE,
DRV ERESBKMXR, SREA: T TOC%. NS BT, CN WEFH,
RBFEREARENEM. CEEE, B8F&D, RERKED, RZUEKES.
HATBLE TOC%. TN% K& B SEEAMEKRAMEENXR: ON SEEHNBEKRIEM
RKMXR: WEBERERKRIMENRXR. BEEARK 168 EROTREYS HLAR
RGBT BL: 1839~1858 4F (BBTFASIR), 1859~1910 5 (AT %, HEA 20 tHEZHHA
B4R, 1911~1950 4E (BR@SMR), 1951~1962 & (BTFSIR), 1963~2006 4 (BRig
AR, 1978~1982 <F )i RIK A& ).

()L HIEM B TOC%. TN%L C/N =& ZFIRAHX R R HHTRH, TOC%5 TN
BEMXHEHRRR, BIEE: TOC%E O/N HXHME, KUEXETLHE; TN%S
C/N Z [ B B AR R X R

(3) AHEY TOC% SKILPHFKERYHIE, KFARUXEY, TN%E R
FHRERAEY), T CONEXTHEHY, REAXLRRE, BEHRTESER, Pt
E, RBOHEERE TR AFER.

(4) P EFRBYPH TOC%. TN%E C/N EETF—RIAEWH R,

(5) LRIV EFNE TOC FIRAURZLBRSHATEY P TOC RN
AARMR, TN C/N EEHABMITRY T EE HRRBYFERARKE, WEEE
BEHARRBT RO TIRHHFIRR, BERLHSBENHRT TOC%. TN%K C/N
MY EBEEEINI SR ROEESERHAT ST, AR, 4820k
REME, WTHESSH I ERITZ AR .

6.2 IS HFEEEE

6.2.1 BIF

HA MRS B UM ERE, FIRLWPEFH TOC%. TN%. C/N HAG#T
HAMBE K. AXBLHMLPEPH TOC%. TN%. CN WERVPEEES KK CO,
WE. BE. BKHXR, EUSHTIARMKBE—HSERSBRENIRE, #E
S5HXEEVMAGRHITILMT, AT HREALE.

6.2.2 FERE

45



(1) AXBREARBTKERRAEERRANXER, NHARKEELBHAR
BULEEAERANESR.

(2) AXATOC%. TN%. CNHERY ERERFRRRZMUFE, RFTERHHE
RABFERSHREEZRAMAREHR T ML SR,

(3) EXWFFRRFBHTOCY%. TN%. C/NHAKY BREM P HHKFEEN
WTHEHR, AENEE—SFE. AFEEKPER, —EFERZNMY, 8
BEZELUE B LAEF MERIMNI AR Z AL .

6.3 KERE

(1) BEHFRERRTERA

HUMPRERNTFRR BN EHYYE L, REEDDBMFEURKE L HE
M SRAPHBEREE L ETRERK: ERAREYYRERY REMEF)
HEYVE; BY—-FRIBEFEEUHRFFR, KBRS RB FR R
MBS KEREARS%: BYARKHEBR AP ANBIABRTERT S, TRAIHR
FERFEFTHERTIRAZ — FELRZUTFRANAE.

(2) XF L HFBLHTRER X

EXTFERINSENEE TR BRI L TR RIFIFS, ERERN
MOSHRER, ERRTRERANEPONPES ZRETRRR TRV EETR
. THSHHRERRK T EHRIFHI SRR LA, Bit, TmbaRFERIE.
LT EFESEAETEX LRGN 5 RS E RN B IR SERA
#it,



S5 3k

[1] REE, Fdk. SREMRZNERI]. BERREERE, 2001, 16(5): 671-675.

2] A8, RiEAE. BERBERTHREARNERREND]. PERI%, 1998, 28(3);
278-283. ,

3] EE%Z. BEFMERESNLHIERARPHNAD). FNLHR, 2003, 23(5):
471-484. '

[4] ovd, EE, 8. KEADMBEZIRYEAE. §°C SRERKSBRISE
X[I]. HhEBFR, 2005, 24(1): 98-104.

C[5] NEE, BEK, B % HLSANSHSABRREARBIBEDHEIRE. B
MR HELRJ]. PURFEER, 2003, 42(1): 127-128.

[6] BrifrE, Eih=, Hikls, % BRiBETHENORDRGED]. ME%R, 1995,
50(4): 360-367.

(7] ShiEk, SH8), WER, ¥ HERKEFSEFESAERLTUERD]. Rl
AR, 2004, 49(9): 888-892.

[8] Bk, B4, BWRK, B FAFHECCR 1787 SR ONMBLERBERR
[7). ¥R, 1997, 21(4): 131-135. '

[9] Wi, HE%, PHRX, % R ERMBEZM 1500 ELCESBEBLD]. B
PIERATE, 2004, 24(3): 341-347.

[10] B5EHt. BOPREFEEUBAD]. BEHEHE, 1999, 5): 5-7.

[11]) &Rk, IKESHZEHEHRRRI]. BOLHE, 1999, (1): 1-12.

[12] GhEHR, E75. IEBIRRE % BRIERRK(T]. B2£8IR, 1997, 42(3) : 225-230.

[13] Grover H. D. & Musick H. B. Shrub land encroachment in southemn New Mexico, USA:
an analysis of desertification processes in the American Southwest. Climatic Change,
1990, (17):305-330.

(14] York J. C. & Dick Peddie W. A. Vegetation changes in southern New Mexico during the
past hundred years. In: Ginnies W G & Goldman B J (Eds), Arid Lands in Perspective,
1969, 156-157.

[15] BH:E&. TEERNDTYERYY EHFEE XM, P—HPEANE2E Rt
WXE, BEFHE, 1993: 125-129.

47



[16] J. Lipp, P. Trimborn, T. Edwards, et al. Climatic effects on the and of cellulose in the
desert tree Tamarix jordanis. Geochimica et Cosmochimica Acta, 1996, 60
(17):3305-3309.

[17) AR, TAT, B B37, %, FEKRETSRBANMPI[T]. BRABESE®R, 2002,
17 (1): 22-27. '

(18] BH, A, REIL, B BEEAFRBRSRFERERK FBHEX KL RARTHT

- IEEEMRAR]. AR PEZHHRE, 2002, 291-293.

[19] 2R, ERBADBTHEMRLLERSESBEM]. LR B2liRd, 2003,

[20] EIlif, Bk, TER, & FHARXKIONDCERNIFER KD, B
iR, 2005, 50(19): 2176-2177.

[21] PEMERFEHNRPAHEAREEEN. BBNBAEM. bR HElE
., 1985. '

[22] FEW. EHMASkEM]). SE8KF. FEARBABEM, 2001.

[23] HVliR, Bk, FER % 2OV aERBERRTROEREEXD]. #
L8R, 2004, 49(13): 1337-1338. ‘

[24] AR, TEH, ERX, & FPHAMKICHPREERNMATN]. TERH
H, 2005, 28(5): 565-568.

[25] FBL. WIEBERIEEESRRAD]. B: BREAZESR. L2 WEER¥H
RUENEBEREM]. bR RTREHAR, 1998, 334-338.

[26] EE, BER, B, % ALTFEX2FHSEZLHTIBEFIRKRMLEE
F—UAEMRE=ABAFIT). BrEMRSENLHRE, 2000, 20(4): 93-97.

[27] ENE. HEAMEFH L IKERMITHEAAR(D]. BREMEKEZHRHE
FiEi3r, 2005.

[28] /BB, AEN, WES, ¥ HIHEPHAREBROBIRLEZRD). ENL
WA, 1995, (3): 223-231.

[29] ¥, FRALKK EFH P PRI W BEHER[D]. 2 K% BRI 26
+#X, 2006.

[30] B4R, BB, ¥R, %. BRRE THE Y PHE VBN ER{L 24T (1], 27
ks, 2003, 22(2): 115-120.

[31] &%, KEF, Rm&, 5. HEHERFBYN L MEERRD]. Bk, 1997,

43



9(1): 22-28.

[32) Bk, HET. ZHERERRNRYIRERARD]. §FPH¥ER, 2000, 20(2):
112-116.

[33] Mayer L. S. Macko and L. Cammen. Provenance, Concentrations, and Nature of
Sedimentary Organic Nitrogen in the Gulf of Maine. Mar. Chem, 1988, (25):291-304.

[34] ZXH. KXBUREYPENRRSKEEYTRI). FEFEHE, 1997, 17(5):
.418-421.

B35] FHIL, B4E, IR, & EEEABY S KR-B-R-B MR EERD).

, HuERILEE, 2000, 29(2): 189-197. _

[36] tait, 5w, WP, . ROURBITURYIBRERE & RS AH T IR, 2004,
33(5): 507-514.

371 B, XIFE, B2, 5. B SUHBEBITRDEK. BB E DR RIS
B[] HHEER, 2003, 5(1): 87-93.

[38] BEL, Xk, ¥ER, B EZEKRAERD LB HUREBREZR S HIFED]. 3F
BE¥E, 2002, 23(2): 77-82.

[39] Tenzer G E., Meyers P. A., Robbins J A, et al. Sedimentary organic matter record of
recent environmental changes in the St. Marys Rivere cosystem, Michigan Ontario
border. OrganicGeochemistry, 1990, 30(2-3):133-146.

[40] Krishnamurthy R. V., Bhattacharya S. K., SheelaKusumgar. Palaeoclimatic changes
deduced from C/"C and C/N ratios of Karewa lake sediments, India. Nature, 1986,
(323):150-152.

[41] Anne Muller, Ulrike Mathesius. The Palaco environment of coastal lagoons in the
southern Baltic Sea, The application of sedimentaru Corg/N ratios as source indicators
of organic matter. Palacogeography, Palaeoclimatology, Palacoecology, 1999,
(145):1-16.

[42] Giresse P., Maley J., Brenac P. Lake Quaternary Plaeco environment in the Lake Barombi
Mbo (West Cameron) Deduced From Pollem And Carbon Isotopes of Organic Matter.
Palacogeography, Palaeoclimatology, Palacoecology, 1994, (107):65-78.

[43] RAAR, EESG. HEHM]. A8 PERERAKEBRE, 1993.

[44] BAE. BWNUKENETERERNSMFED]. BHEBE, 1990, 2(2): 53-60.

[45] BERE, BitE, 4R, KICOBERTIBEYHPEHE C/N HMFRD). FHEk

49



%, 2005, 24(3): 255-258.

[46) BAMEE, FEM, KA, F. REBERARKRARYPEIE. 8. BOYSH
R]. REEHE, 1984, (3): 19-21.

[471 BE. WHRALBREVEYP R, BRAFHURD). BEFE, 1988, (5): 10-14.

[48] BMEYF, BEH. B CO, MR TEMNDHKEHEY C. N BERSEHBRX
1. BABSHR, 2003, 13(12): 1275-1279.

[49] AR, HILFROERSHEL: ENHLTRYNHBRILECRD]. ERAF
BB MR, 2006. '

[50] HILE. XK CO, GEMBEEFRNXRI]. LREHHK, 2002, 11(2): 163-166.

[51] ¥, KBH, KM, . BWC,EXHEY CON HERUHERS LEEH
CHRRXRRT]. BHELHR, 2004, 24(6): 622-627. '

[52] ERE, RAB. FRERMKSEHET CO, WEF M NER B LMK %
W[1). EPWERER, 2002, 26(3): 295-302.

[53] Booker F. L. Influence of carbon dioxide enrichment, zone and nitrogen fertilization on
cotton (Gossypiurum hirsuturum L.) leaf and root composition[J]. Plant Cell Environ,
2000, (23):573-583. '

[54] ¥iREE, A M, ETE%. ERASREENSURRAR COMBEF BIWN[I). M
ASE %M, 2005, 16 (3): 56-58.

[55] e, RLE, WR. K5 CO REFRMNEAVRERI]. TEREKRER,
2002, 23(4): 54-57.

[56) WM, KEBE, KEWE, F. KBEKEHAR C. N. PARMARRES CO;
WA BRI N, P HAERMRE[)]. REAAS%MR, 2002, 13(10): 1223-1230.

[57] ¥W&E, LEAY. BiamRBXKAYHAFIARNZEAI KB AR E
HERE, 2006, 16(8): 966-971. '

[58] Eilwl, EEH, k. PEFHAM]. Jbx: BEHRHE, 2007, 95-226.

[59] 2kl HEI 5000a RMBERIMYIZHADT]. Hbl, 1972, (1): 15-38.

[60] EEE, Xk, FKeH, % HELERERSBREETEBRELIK) 3B
BIXFRD]. FZER, 1982, 27(21): 1316-1319.

[61] GhtlEtk, HEFER, BHEL. FEEBKSHMKFASREXCl. B: $iEeHE
KNFELEREXE (B [Cl. ZM: HARSULERE, 1996, 403.

50



[62] Wi, BPRHERR. iE 3002 K BRIKGRFHBREFAD]. %K)I%L, 2002,
24(6) : 719-720.

[63] Sun Guowu, Ye Qian. A study on the Variation of Drought Periods Occurring in
Northwest China and other Africa-Asia Continental Regions. ACTA Meteo. Sinica,
1996, 10(4):473-484.

[64] WM e, MELL, T, . 1468~2001 SEFH BT 5~8 APHABMOERD). K
N, 2007, 29(3): 374-379. _

[65] BB, REWE, ik, &, LA ERREMEKFINSHERES D] <
RAERFIERR, 2007, 3(6): 362-366.

[66] HiHgE, ShilbR. 3E 20002 K BIEKGER K 19~20 HEMSREBRI]. K%
£, 2004, 26(3): 290-292. o

(67] BHRI, EEH, KRR, & 50 EHBEEFKRBEREERIRERED). A%
#1%, 2007, 65(6): 1003-1008.

[68] X, £%¥%. FEEAH 1961~2005 FSEBIFED). PEEZMSR, 2008,
2(2): 23-25.

[69] WK, HFEME, Bz, SUETEFEEKIRBREZRMT]. TRXHBE, 2005,
28(5): 598-600.

[70] REE. BEEXEANRRESHIINENRERER]. S8AF: FES
%, 2005, 28 (2). |

[71] ®R, B%, %%, F. KILPHESTHAKEHEDEAR C. NP XK"CHFHI]. H#
ERZE4R, 2003, 24(6): 515-518.

[72]1 B, XN, REFE, &. SHELFLUKAYLE C. N, S IaAHED). db
AL K2R, 2008, 30(1): 45-50.

[73] AT, X, %HEH, % FREELES 30 FESEPOEK. EO0HHA
[J]. EkBI#, 2008, 25(10): 1-5.

[74] BE, 08, xR, % PRI EREYRER. ETZARTRELR
H5 IR A L R, HhERIL2, 2008, 37(3): 268-272.

(751 Az, AR, FE, F. £HTBY C,, M°N B RN ESHEERE LR
[J]. EREERIZE, 2007, 28(6): 1339-1342.

[76] ZEH, BFEEK. ABFLBBEFAFEEERNIE 4000 EESHRERLD].

51



B, 1997, 27(4): 368.

[77] ESLB. RRHIBF RSB ERAKRTRICRBIRD]. £ FIMHKFE B RME

o ERE®I, 2006. ,

(78] ShilEkR, &L, £RY., %. i 2000 FRSUEHFRBLKKECRHAAD]. H#

MR, 1997, 4(12): 96-99.

{79] Mann M. E,, Bradley R. S., Hughes M. K. North Hemisphere temperatures during the
past millennium, inferences, uncertainties and limitations. Geophysical Research Letters,
1999, 26(6):759-763. '

[80] Ge Quansheng, Zheng Jingyun, Fang Xiuqgi, et al. Winter half-year temperature
reconstruetion for the middle and lower reaches of yellow river and Yangtze river
during past 2000 years. Holocene, 2003, 13(6):933-940.

[81] #EE. PEHTFE(TFEXRAHERUM]. bR: [ABHMRAE, 1997: 16-65.

[82] xipeE, K, HEH, F. HELUPRIRETFRETMHWRIERI]. $
ERbE, HhERRIEE, 2004, 34(1): 89-95.

52



B

RIGXECE=FT, ZFNRNERATHE, KK LN LH BAF IG5
R EXWAE, REZ T HRMAER BB T HASBARER. EREMRTERZFF,
REXBERPA IR RONFEDTROABR ERZL MG ENEERPE!

ARICRAERMRITAHBNIBOER T M, WERHOEE., WICHEE, 7
AR ED R TN RLERMEMUEE BN KR LK. ZERMARRBET &
ZHMERMHSELEANS, FREBFURM. BT AL, FRME R
Wk I THEERAFABRRIA LT L BERZRER, RRESFAEPEIINH#
5, BRBZDBARNEHYE  FAETEIE R 8 2N U 3 3 1 e R AR
55, BT EMEREREESWEBRANKBESREXLR T T EA 5HHE
Bh. '

B Z M RA R LR OMAR. BRSRENFRBAAN: XK.
XM, FHEW. KRG, EBRR. TRY. FEH. T8, R&%E. @7, RPES.
T XMBEREH K, RIONEREXMRFHAFERTED T ZF 7 L0 XK
SRERFEATE,

BB R Q2 0& 0L S R A EITAE B L2 A 3k i @ PP R R AR 3.

RABH RO BMEAMREAZERG TFROENI R, ER-EAHNZI,
ROBKNTAERSHEE b1 — o . MMTIER. ZE!

G, BRBHTEYSTRIFNEDMN, BIHRMNEERE. FLER. 84
B E/RF!

=g
2009 £ 6 H

53



	封面
	文摘
	英文文摘
	声明
	1绪论
	1.1选题背景
	1.2研究目的与意义
	1.2.1研究目的
	1.2.2研究意义

	1.3研究内容与方法
	1.3.1研究内容
	1.3.2研究方法

	1.4技术路线

	2研究进展
	2.1红柳沙包的研究进展
	2.1.1红柳与红柳沙包
	2.1.2红柳沙包在环境变化研究中的应用

	2.2 C、N及碳氮比(C/N)的研究进展
	2.2.1国内外C、N及C/N的相关研究
	2.2.2植物中C、TN及C/N与气候因子变化关系的研究理论基础

	2.3沙层厚度反映降水变化的分析

	3研究区域概况
	3.1研究区地理位置
	3.2地质构造背景
	3.3地形地貌
	3.4气候特征
	3.5土壤和植被状况
	3.6水资源状况

	4红柳沙包样品的采集与分析
	4.1样品采集与处理
	4.1.1样品的采集
	4.1.2样品的实验室处理

	4.2样品参数测定及处理结果
	4.2.1沉积纹层年代的确定
	4.2.2 TOG、TN、C/N及沙层厚度的测定结果


	5分析结果与讨论
	5.1样品各个参数的对比分析
	5.1.1 2号红柳沙包记录的环境变化信息
	5.1.2 1号红柳沙包记录的环境变化信息

	5.2红柳沙包TOG、TN及C/N之间的相关关系的分析
	5.2.1 Pearson相关系数
	5.2.2显著性检验

	5.3红柳中TOG、TN和C/N与其他植物的差异及原因
	5.4红柳沙包中TOG、TN和C/N与湖相沉积物的差异及原因
	5.5用红柳有机质研究气候变化的可靠性分析

	6结论与展望
	6.1主要研究结果
	6.2创新与存在问题
	6.2.1创新
	6.2.2存在问题

	6.3未来展望

	参考文献
	致谢

