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Historical records for the brine levels of Dingbian salt lakes ( northern Shaanxi Province)
and climatic implications, 1265-1949"
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Abstract: Due to the limitation of physical environment and data, the reconstruction of lake evolution at thousand/hundred year
scales in the monsoon marginal zone of northwestern China has remains insufficient. The lake evolution information in historical docu-
ments is abundant, which can help better understand this issue. This paper combs the salt mining method data of Dingbian salt lakes
recorded in historical documents, inverts the brine level of Dingbian salt lakes in the historical period, and reconstructs the evolution
sequence of the brine level of Dingbian salt lakes in northern Shaanxi Province from 1265 A.D. to 1949 A.D.. We suggest that this se-
quence is a good indication of the climate change in the area from 1265 A.D. to 1949 A.D.. The reconstruction results show that there
were two humid periods and three drought periods in the area over 1265-1949 A.D.. The main reason for the climage changes in this
area was the intensity variation of the East Asian summer monsoon. Our research proves that the salt lake evolution information in his-
torical literature is a kind of alternative indicator. It is easily available and has clear physical logic, but the time resolution is slightly
ambiguous. Being combine with traditional lake sedimentation data, it will have a much broader study prospect.
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Tab.1 Basic information of Dingbian salt lakes
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Fig.1 Study area and data collection points
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Tab.2 Salt mining method of the Huamachi salt lake
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Tab.3 The supplementary information

GO B i)
(A.D.)

b
Jo

BRI BORIERY BRI

1 = AEEA FUMEISGHN, PUHRETT, M 48 KMo PeR (IR ) %249 1397 4F
TEMRZR  MORZEEFFISG - LR R I 3, VR,
BE R HRC IR -4, Sy, N8 T U5 S i 42 R Wiy

2 GRPUAEILA R BB CHAR S T KO BR (IRSESEFEIE SS9 1406 4F
GFRBYE - FA R, DT, 58 FAG R

3 HEEZMEE T ERE TR, E=ILR TR
A6, TR VR

4 WTHLIEHMZEAERAR D T EAFEER KRB (BIERSEER) B39 1467 4F
G, THEWIBD - =TIILARE, HETRZAR
IS E. a2 BA U RIMERIR TG, AU
ML R, TR R IR E.
SIS € 21U S| N HAewAL  FRCERER) 1817 4f
6 RIS, 4 ENRE AR A FREZ A, HAaEMAE L REEREE) 1913 4
AT U TR IE , 51K HERE, 30 T2 Rl 4
Eheee e BB A TR, DI LD L, M e
=, HAYPZE, HE R

X SR B} (TFHEHEYE32 1436 4

ERWITE R R0 SR AW B IR OR. ShIITE R SR 7 s Scik Pl ORI 2 i — R,
L BE IR R 27 AR 2 e AL S, 22 AR R 6 ) ) SRR S AT e 8, PRI 3% 288 40 33 T 52 3 17 o 40
ERWIRK AL KRS 1 ARRIE. TR [ IE RS2 AN H 5 A S VO, B AR YERE H B A I ) S B
B ARy 25 3 RO IR AR 3 17 B T AN LA AR i TE S SR AT R 4R T
2 MR — I BE P B, S LD T M 2K 37 T 0 T SR 7 K2 K I ) B R 1 7 3, T A 52 e B
—AEGY BT, VORIAR By BLAT I ) S R e

VORI E IR 1R A2 TT 1265 4F, TR H/ATE 1949 4. /AJC 1500 4ERTHERHEAE 4 4, 2R JHIE & 52
R4 E M PRI, AR OB 2ok B AT 1500 AR5 , Aot My s WORk B, (0 BB W] B £, okt
A 2 BT . WORPECRRE /DN , I 043 HER A, 7 b SRk B 2 0 2% 30 1K Jo 242 R o 0 S, 500 ]
OMEARIIS] GESENER 2 TR E IR

TR STV B0 VR A% S 31 T S 04 T3 4% VORI I e )55 0, F-AE 4% 2% EORH S B0 9
BT B4 I ) 25, Xob 4% 54 50 HEAT 28 1 , T AR SC A 191,
2.2 Fik
2.2.1 #3E BRI AHFSUH I SCHR T 7 s, R s 2 00 7 4, MR R BBCSCHRVORHT AR i 2R W 15
I Ao BRI B Rt 0 3 BT B 100k W R T A DX 3 P 1) T3 8 f R e

I 38R 565 DU 2 3% 2 S K K07 5 0 S S 2 X 3 4y 40 T R B 3 O T B A S0 R W T AR IX Jsk Py
£ 575 DU 22 3 7K 437 T B AR, R R A 5 T e T A X B A 565 1 2R 02 2 M T /R b 4 10 T B
R, T3 L IX A7 TR SR R T KR 2 AR A 0 A BRI s 100 £ 980 1 I 14 3 6 3 4 Ak 2 7K
TN EFAEAT BRI 8 AP Z I IR T K, — A B e AR 0, AR R0 A e v 0 10 e k3 e
TETEN g VR K VA 25 M B0 R, T bR 0 ot s 7K AR B A 4 ) S M, A% T30 30 952 J2 b R Uk
IR, AT R 2 T AR B

SE TR P B4 1 KK R X R K A R G 2R S TR W T b 4 M A IR X, AR K R
WA R, A XA VU R 2 T KRB 8k A2 R A% 0 A6 Th o R b 1 26 3 R — 5, b T /K 11
T/NT 15 mo 00 SR I R K00 B9, 23 /N T 1m0 kK DL D R R M T K 5 I U



Tk T F AR A 3 B AR RAL T kIR R AR & SL(1265— 1949 ) 277

AET WG, 2 ARRES T SR 7E T 6 KK T 00 DS D 28 12 KK 23
KK BRI e ST KK B T ERIA K A, M T K 0. A6 TH e A T 6] b 1 R
b 8 ) M K R A T 3% 7 9 e B 4 T U3 TRV, i b,
T KK 5 52T T WA B 2K IO K 3751, 5 7 A ) 5 . 4 0K P4
RIFAARAS e R L , 58 T2k S 2 K 22 ARG I ) B s 0 9 11 KK . 6 TG
FE K TR M0 A G518, 1 T s A 92 0 KK B A S R 002 0 AT

PO UL R L R BRI T S BT R TR =
BT U =Y 2 R IEREIR 40901 K PP RS RIK  EA 3 A 09 15 IR E 208 B 7, R
e 4 ORISR 10°C, K i RS B A 58 4, 2091 07 B B 4— 10 1t
S B L 26 P ERE A R R, 47 48 FF SR TI 4 eh - 4— 10 15— B G018, 2
ISRy 2 SR AL AR W 0 7KK 285 T A 90 50 ) S TS 4625 DR 09T 5 7 T Wl
WK IO B A T RONE 0. 72 SCHRIE B0 TF SR 5 4 25 LT 4. SRR Wik Jsk™ 3 ROk (B
ISR AR WA T: (1 SRARAS T IRLIZ IR 3 M7k 4074 0 AT 1, 3L L 0 W G 2k ot
PRI WK 2 SRR Al AT 8 | IR A KA 2 R SUAE T TP A8 SR 38, D 2 4
K L AT £ T 28 MK R 2 000 T DS RFE 4, TR A ABRIEASR , JF R T2 4801 K B
Dyt TR 4L FEWE R B 5 0 M7 M AR 0K, B T A 6 e WP — I Rt 9
B AR TRk R

ST ST 4 4, 5 T Eh bW W0 2 KK DR T TR 0y 2 M 5004 1K K
A K SR FEEIG 25300 2 1K Oy 2 45 K ELAK B/ DU T 2381404 T I 25 28 5

4 I 3Gk P R T RAC R TR R T X

Tab.4 Indicative significance of salt lake mining records in historical documents
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Tab.5 Evaluation index of dry and wet condition of Dingbian salt lakes in historical period
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Tab.6 The significance of climate indicators for the development of agriculture and
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Fig.2 Dry and wet fluctuation in indicator area of Dingbian salt lakes since 1265 A.D.
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the thin black line is the 10-year moving average curve; (b) is the precipitation reconstruction
sequence of the Daihai Basin in past 1500 years reconstructed by using pollen records; (c) is the variation
of the Artemisia quinoa ratio in the pollen data of the Daihai Basin; (d) is the dry and wet index sequence
of the northwest monsoon marginal area of China reconstructed by using historical literature,

The thick black line is the 30-year moving average curve, and the thin black line

is the year-by-year change curve; (e) is the reconstruction result of this paper )
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is the wet period indicated by the Dingbian salt lake, and the light area is the dry period.
(a) is the sequence of variation in the wet and dry index in the eastern monsoon region over
1500 years reconstructed by historical literature; (b) is the sequence of precipitation fluctuation
in the northeastern part of the Qaidam Basin reconstructed by tree ring data; (c) is the sequence of lake

core carbonate change in the lake sediment record; (d) is the reconstruction result of this paper' 7))
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