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Fig.1 Location of study area
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Table 1 The population of various cultural periods in the burial sites of the eastern Qinghai
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Table 2 Classification standard of farm land

Eit] a1 AT K R A
+- 1 AR 3 R4 L S D 1 Yo 0°~10° 1
ANTHE B Gl e b R 45D 0 10°~20° 0.5
T PR BT <3 km 1 >20° 0
PR 2T A>3 km 0 ik 0~2000 m 2
L] 0°~45° 0 2000~2800 m 1
45°-225° 1 >2800 m 0
225°~360° 0

T O W ANE FBHE , AR IS B



302 wooom B % 33%
£3 HIEFRTLATRPAO-B0R
Table 3  The prehistoric population and farm land in the eastern Qinghai
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Fig.2 The pattern of spatial and temporal variation of prehistoric farm land in Northeastern margin of Tibetan Plateau
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Fig.3  Pollen records and human activities in the northeastern

margin of Qinghai-Tibet Plateau

HEF AR DL, 15T 4~2 ka B = RARFS 3t
5 HARPEN A, Nz e T IR Z 4 ka B.P.Z
Ja NSRS B F G . WAERY], A 2k
LT 4 ka B.P.Z 5 R A SCAE AL, iy FL e i bl

BAE).
22 FHl KBS PEHR

2y TR 2 W T 5K 2 NI oy N nT DU
SRAFAM S SR ABMNT T8 bk J — Ab DL E R A 30k o
JRRA AR IRK, AA AR K IR g Hb
b RS EE 872 JRE, R AR AN TSR
JTURE L35 729 JE, BB 83.6%Y s HL A R I
6 JEAMAHE , B A HEAN R AR BT , [ R B ARTE 40 cm
FoAT s IR IAT EA R MO ) 35 £, e W5 I kA9
KM ECER S 5, W 7R bk o AR KA — 2 i 5 i
TRACHR. 2T 4 ka B.P.IASE KW, K ILEEZE 366
P, IR TR LA 288 i, (5 78.7%, B K BRI
FUARAF 7 3 50.3%, A HA2Z H 50 cm. 575K
ARJTUAE H LR LB IR 5 ) A B A, =R ARk
(1) 78 5 R AT T BRI s (RO Bt 2] T, R4
T AR AT IR N, U BT R B 1) R S
AU AR FH AR BT R A% MV 38t hE 2 IR 6 s
S JE AR SR, 35 A R IUAR T E L IR R R R, 5 B
RAFMOR R R A, bR o5 R O A 2R
A, A7 TR K SR BERIK A7 V) R AZ A S b, 9
G SCAEESE 342 JRE, L 102 BE A R, AR
B 27.8% 2, SRl L BE Gt h, A7 T3 45—
el Hh b, B 20 53R 90 i, 32 R R BLAAH,



304 i B}

B =2 33%:

AKHE A B4R 10 em 1) 5 A 506 58 A BE 1 §f 22 1m0
BRPY . IR REIE AR 2 W, T ATV A Hh A AR A
BT A, AT R AR B A b AR SR
GEE
2.3 AZEFIXEB R

RPN H B @ 45 R SR A e ) 3k
35t hk T2y A AR I A8, M AN 139 200
N T EHFHL 462 km?. b X TF & iy 6 J5 A6 A B
T K A BT AT PR R BR AR - R XA B, A
4.3~4 ka B.P.AT 462 km” fR bRk —55 J5i 4 T B 4 B,
2 b X3 3 AR b T AR 4.3%, I NS
WE g O 2 B i sk R A 5 A\
FI-BH AR b 56 R Y], 5 ka B.P. Ty 5K 2525 S04k A
TR 6, N 2R Bl I 40 0 1 K U 8 A 1 A
L, Kerflm o RARHE RAE 4.6 ka BPJE 2
FH) BT, NAZOE D KA e R 3 N SRR
(145 3, R 3K (Setaria italica) J& T RAFL, & 55K
RN R o an b S e g (R Y/ PR e S S5 | i o R
DX BLAR AR Ay A M ) 2 Js R V& A, R AN B L 451
W A, — AN L 10%5, FE Bl 5 5% 28 8 R
TEAR DX I BRI TG B, B eI 45 DX 38 (1) 70 AR e 58
S8 R A, I AR AR AT 0 kb s S e ] I AR N
MR G 2, e T N K5 8)) B i,
SR EEANWT IR . ML I 2 R A - K
RN -#F 50 B & W3 2, JRAE S ) I (4.3~
4.0 ka B.P.) A 1 —#F i ik 21587 41 4 B B K AE
&5 AR08 BT B e 1 A N FE ) K S ka B.PJT 4R
B2, 3FAF 4.3 ka B.P.IA B i KAEAH X BV o

ERA—2E )5, N3 4 61 000 A, JF B
R I RE R 1 140 ks 5 N 13 KR - Mo B
FHAE XS AR A 2 B RN . b
10.6% CF7 4 I AR A 0 AR 5 A 5 DX B B b T AR
Z L 3 B R 4 A R iR <2 800 m, 3 <
20° {49 = 1) 38 B B - AR D iR A R A T
W, BARZ5E RS 3 0 BN A Hh A T 4 bty s OF
I B gy e A 1 o Ly b A R A 7S DA R R 1 A A
PREE) T bl T A AN S B A B
5, 0 RRT R AR R R R . X 5 2 R B
T A I AT 4 b DX 5L ZRAE A LA ST B, 3R 4R
KM O A IS, AR 75 7™ HE LTI Z A
#ﬁo

ST N S IE B R H B N A T BT
Ry AN N SN B 7B DI TIN5 2 AT G T TR/

RAETES ka BRI AR A5 RAFE 4.6 ka
B.P. 5 i b TF Y %2 A AT S AT AR M
ISR . (H7E 4 ka B.PRTG, S R AR b2k
AT R RUBE R I AR FE A /D =41, 75 i 1 Rk i
SRR ATHT R AR 25—V A2 R I RR R
TR ME R B R TR AT AR, B B A R PR AR ) H IR
5 ka B.PAAZHTR S, R T — 28 R- 2 FIKE, K&
JE MBS, 7E 4 ka BP.2Z J&, TR RSN S T
B, JLIE W 2P TR W AR il sk R 9.4~3.9 ka
B.P. 7 M P PR B, A2 K MK IGRAT B e 1
A5 HUITF 4 1) JA B L b e, B bR 25 AR e
S X B 3.9 ka B.P.Z i, 7 b R B 1
G PR ORI 52 25 400, KA RO T 3B 45 3] e Sl K Hh &
PERS U B A M/ ARG, T B BRI AR KR, 4
ka B.P.IEAE 55 Z ORI, i A D —Hr AR %
A2, i Frisb , (A X TR AR bk b, fE
Bl ) B SR AG I T, AR R AR
IKE) 7, 3.6 ka B.P.Z i, NRTESIE— D IG 08, IF
KRIDLE AR E SRR B, & T AN2K9E3h,
T R ZE DT . IS AR XA R IR DA TV 2
P IEA N ARG AR, 2R PR 1 750~3 200
m [ R/NEAR TR il X 22 2 PLK T2 5 (Stipa bun-
geana) A =PI 5 5L, 505 -l DX A0 458 TR oA AR FH
2 600~3 400 m AR A il B3 kB B R A A
UL A2 0 F I B AR S i (Populus davidi-
ana) HEIRAZPROY, T2 AR X [y s B 30K AR AR
IR, U B AR T DAZEAR X ARG, g S N AR AR
B T, NI SN T AR 24

N BT B 5 350 B AR IR BE (0 A 2 K 1
BEAR o P 2 b DX IF 57 36 BH 32 S A AR L& Bl 5%
by 2 AR A A R B A R R AR B, DL A JE
ki, LR R WA 2 =, AT RgdR 7R T AR 3
X} JE AR R A, 5 ORI R R VR R AL, E R
K R—b RSB MAX BB EF GiEthk(RE
101°56'E, b4 36°51'N, 44 2 500 m) < £yt il
R B R A S R 2 5 RO T,
A JE R AL A DR B R R AR JE R
% Bl (Compositae) « ZL £l (Polygonaceae) i - , FH #l
HA Ny s, R R ALA L, SR AR
o K W T EIA, W R 2 I S SR s AR
KA 2 PIRAEE Y, N2 0] R Bk 7% U5
PEIRAR A&, LU B A NG 30 1 n ik, 1 X 1)
REIRE T ) 50— A 7 ) R R, AR 2 FE BRI



344 et R A5 I A S AN 1 B AR A R R R PR 305

34

Aoy B L A U0 R SR I N 1 AR
b AR PRI A% RS 5 FE o BT N SIS IS B0 A FE B
md, U R LRI R

1) SR BRI FEIX 2% o Hdi , A g st ik 1 AR R 2
FEARGE S N DS AT S a3 i i
AABN VR R JLAR A, 2 3 W 1 R A5 (1) 0
(5~4.5 ka B.PO X I LTS HUA 9 900 A, 54k~
N FTEEARE 35 N, 22 5 5K A5 16 1] (4.3~4.0 ka B.PO A
1 J) 3 42 39 200 43 A, dut ik >F- 349 N 0 RIUASE B 2
%70 N\ ; 4 ka B.P.WFF K SCAGI A, A s sk 52
22 700 A, st hE~P 3N VRSB [ 42 53 N 75 4 I
fR(3.6~2.6 ka B.P) ¥R £ F1 = S5 I 1, N HE 3L
N FE T, i8F]61 000 R A .

2) BN A hk 4 A i DEM £, F1
GIS 73 A1 52 T I AR b i AR B LA [l Jy o B
Zs BT R BF b R 149 km?, 221G 309 THI AR OV 18 &
462 k', Bt 32 53 A 75 I -V A A H Y 5 55
FSCAL I AR b TR R 2R B, A R KR
B — 55, A A AN 4 TS, IR
Ji 3 B g 1 L A b TR R R T
21076 km?.

3) 5ka B.P ARAEMESHu ) BRI 8, 5
BT AR M RN B, A N FE I I, NS
IREERN O T UG I ; 4 ka B.P.JF A RE Ky
ik AP S e S A AN S (B R T E AN
e FB AR A 5 G I, 0 T AR AR G )k —
WY, I A 2 R RS AR A R

B ZMAFESEEERET mh K
P, FBIFERFROCFHARALTHINF &K
VAR |

2730 -

[1] PAGES. PAGES (2009) Science Plan and Implementation Strat-
egy[R]. Stockholm: IGBP Report No. 57. IGBP Secretariat,
2009: 1-67.

[2] 7, SR, B0 1 Sk R P B PR SR A 2 A
FH[I. 55 DU 28 0F57,2010,30(3):540~549.

[3] Z& W ARk i SRRV 10 B AR Y s
FU— LA A Js s XA 451 1. 565 DU 429 5,2010,30(2):
245~260.

[4] Lowe JJ, Walker M C. Reconstructing quaternary environments
(second edition)[M]. London: Addison Wesley Longman Limit-
ed,1997.

[5] Ren G Y. Decline of the mid- to late Holocene forests in China:
climatic change or human impact[J]. Journal of Quaternary Sci-
ence,2000, 15(3) :273-281.

[6]  Ji B, 5 S, 5K 222 E A I S 3 R L ) FH gk Jmg S R
X [J]. BRI, 1998,13(1):16-22.

[7]1 Olofsson J, Hicker T. Effects of human land-use on the global
carbon cycle during the last 6000 years[J]. Vegetation history
and Archaeology,2007,17(5):605-615.

[8] Pongratz J, Reick C, Raddatz T, et al. Stable reconstruction of
global agricultural areas and land cover for last millennium[J].
Global Biogeochemical Cycles,2008,22:GB3018.doi:10.1029/
2007GB003153.

[9] Dimitrios A,Apostolos S,Theodoros A,et al. Integrated GIS, re-
mote sensing and geomorphologic approaches for the recon-
struction of the landscape habitation of Thessaly during the
Neolithic period[J].Journal of Archaeological Science, 2011,38
(4):89-100.

[10] 7% K. R X 362 i 42— ML Sk SCAR IR 0T 50 2t 22 ()88
[31.7% i 2431,2010,45(4):423~454.

[11] Zhang H, Bevan A, Fuller D,et al. Archacobotanical and
GIS-based approaches to prehistoric agriculture in the upper
Ying valley, Henan, China[J]. Journal of Archaeological Sci-
ence,2010,37(2):1480-1489.

[12] 32 Rk, SR, A halist k4 4 250 a B.P.BUK &
o AN 2S5 B s ] M H R4, 2008,28(5) :703~708.

[13] ) B, 520, BIRrL, 5. Jow W4 i o 2RV
36 1k (1 23 1) 3 M bt B A 05 5 S]] 22,2011,31(4):
415~420.

[14] # RLVFKZE 1 35 X T GIS 1114 ka B U SR T )5 H
T SR 5 A BT[] HB B R,2012,32(1):116~120.

[15] Georg Miehe,Sabine Miehe,Knut Kaiser,et al. How old is pasto-
ralism in Tibet? an ecological approach to the making of Tibet-
an landscape[J].Palacogeography,Palacoclimatology,Palacoecol-
ogy, 2009,276(4):130~147.

[16] Wi AL AR, OC A2 T 5l S X G SR e
1755 AR 0] 55 DU 22 TIF9T,2008,28(6):970~977.

[17] R 7K 2L, KA AL AL 6 B 75 30 B2 (M. 78 772 75 it N R R,
1999.

[18] ek, o A 7 SO [R5z 3y AR M. L3 F3fg A R A
#£,2010.

[19] 5K e BB M]. 8 75 i IS H Aok, 2004

[20] 2y Jmy. v [ Sy M PR 4 o 53 20 M (M. 6 v 6 T
JiR4L,1996:15~23.

[217 s H M DX % 0 TMIAG 5 SO H ik, 2002.

[22] T8 SCW % 0T, ROFZ B E M. b 50 RE H A,
2004.

[23] FiER S5 S WEFTIT IR B (M. AE 5 SO HE FRcA:, 1990.

[24] 548 SO BAL 2 3k BN B AL 2o B2 e 2% L BT T
B IMAE 5 SO H AR, 1984:125~146.

[25] ATWeE. A% 1 & asthl R HOid MY/ & 48 B 2% ) RS s 22
Do o, Tl N AL T N R A, 1998:65~73.



306 i B}

AR 334

[26] Z=EAK SRR RSN B3R [)]. B il % 1 A A 4 11),1981,2

(3):38~41.

[27] & P E AR & i PRI ML AL B O H AL, 1985
100~141.

[28] # o) B A e R HED (M. 7 AR 5,1998,18(2):32~
36.

[29] 5K 37 = el i AR T H s XA 3 1 T A AR [0, AR 2
2006,26(1):27~29.

[30] Zhou X Y, Li X Q,Zhao K L,et al. Early agricultural develop-
ment and environment effects in the Neoloithic Longdong basin
(East Gansu) [J]. Chinese Science Bull,2011,56,doi:10.1007/
$11434~010~4268~x.

[31] Dong G H, Jia X, An C B, et al. Mid-Holocene climate change
and its effect on prehistoric cultural evolution in eastern Qing-
hai Province, China[J]. Quaternary Research,2012,77(3):23~30.

[32] AL 8 01 5 N IR B R FOR F s R[] R A,

[33] F& 9k, MR BT, 3K SR k. 2R R b AR UK 3 LAk P ol AN A
B AR 0] M HE 24 412,2010,65(11):1336~1344.

[34] TR SCYZE A BN T B4 L PE & R 2 SO 253 0] 55 2
7,1987,32(2):255~274.

[35] VR g, 2 H N B/ 22 45 e Gy LR 200 28R e
B E HOCR ] ERFE(D $),2007,37(2):192~205.

[36] XUNGE ki, IR AE ] 16kaB. P LK AL i 5% S H:
WAE T RS A 0] B4R ,2002,47(17):1351~1355.

[37] Herzschuh U, John H, Birks B, et al. What caused the mid-Ho-
locene forest decline on the eastern Tibet-Qinghai Plateau[J].
Global Ecology and Biogeography, 2009,51(3):1-9.

[38] JA% B, E M AL IR, TR A (M. V4 77 75 T RS Hh AL,
1986:100~107.

[39] ¥k, £ 41, Wagner M55, 15 B &R gt ikt
o3 Bt 5 NS B T — A AIARER A8k 4 45 R[]
M5 %571,2006,27(3):24~32.

2008,53(9):991~1002.

Prehistoric Population and Cultivated Land Change in the Eastern Qinghai
Province and Its Environmental Effects

HOU Guang-liang"?, WEI Hai-cheng’, E Chong-yi'?, ZHAO Xiao-hao'

(1.School of Life and Geographic Science, Qinghai Normal University, Xining, Qinghat 810008, China;
2.Key Laboratory of Qinghai—Tibet Plateau Department of Resource and Environment Education, Xining, Qinghat 810008,China;
3. Qinghai Institute of Salt Lakes, Chinese Academy of Sciences, Xining, Qinghai 810008, China)

Abstract: Integrated the archaeological and DEM data in the eastern Qinghai Province, using a combination of
the area archaeological site and burials to estimate the regional prehistoric population, and apply the GIS tools
to rebuild the regional cultivated land area of the prehistoric period for time and space. The results showed that
regional population and cultivated land increased rapidly during the Majiayao culture of Neolithic Period, and
the population had reached the peak during the late Machang culture regional of Neolithic period,in which the
population had totally risen up to about 40x10° and the size of farm land was expanded to 462 km®. The popula-
tion and the farm land were mainly distributed in the valley area of the Huanghe River-Huangshui River. The
population and farm land were decreased significantly during the Qijia culture period, but it was rebounded ob-
viously during the bronze age, in which total population increased to 61 000 and the farm land was expanded to
1 076 km’, about 1/10 of the total arable land area in the region. With the changes of population and farm land,
the influence of human activities on the environment began to appear. In 5-4ka B.P., human activities lead to the
reduction of the arbor in the study area, the increase of Androphile, especially Gramineae have sharply in-
creased, as agriculture is closely related with the millet. After 4 ka B.P., a shape reduce of the arbor is due to the

change of climate, while strengthening of human activities accelerated the shrinking arbor cover area.
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