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Table S1   Spatial weighting of various geographic units in the Gan-Ning-Qing Region (GNQR).

	Geographic region
	Spatial weighting
(Total = 100)a

	
	

	Qingyang Region, Gansu
	6

	
	

	Pingliang Region, Gansu
	6

	
	

	Tianshui City, Gansu
	6

	
	

	Longnan Region, Gansu
	6

	
	

	Dingxi Region, Gansu (w/Baiyin City)
	9

	
	

	Lanzhou City, Gansu
	5

	
	

	Linxia Region, Gansu
	5

	
	

	Gannan Region, Gansu
	7

	
	

	Wuwei Region, Gansu (w/Jingchang City)
	8

	
	

	Zhangye Region, Gansu
	7

	
	

	Jiuquan Region, Gansu (w/Jiayuguan City)
	9

	
	

	Yinchuan City, Ningxia
	2

	
	

	Shizuishan City, Ningxia
	2

	
	

	Yinnan Region, Ningxia
	4

	
	

	Guyuan Region, Ningxia
	6

	
	

	Haidong Region, Qinghai (w/Xining City)
	8

	
	

	Huangnan Region, Qinghai
	4

	
	



a The value 1 means 1% of the total area in the GNQR.



Table S2   Spatial weighting of various geographic units in Sha’anxi.

	Geographic region
	Spatial weighting
(Total = 100)a

	
	

	Yulin Region, Sha’anbei
	16

	
	

	Yan’an Region, Sha’anbei
	17

	
	

	Baoji City, Guanzhong
	9

	
	

	Xianyang City, Guanzhong
	8

	
	

	Xi’an City, Guanzhong
	5

	
	

	Tongchuan City, Guanzhong
	3

	
	

	Weinan Region, Guanzhong
	9

	
	

	Hanzhong Region, Sha’annan
	11

	
	

	Ankang Region, Sha’annan
	11

	
	

	Shangluo Region, Sha’annan
	11

	
	



a The value 1 means 1% of the total area in Sha’anxi.



Table S3   The full reconstructions of PIGNQR and PISha’anxi.

	Year
	PIGNQR
	PISha’anxi

	
	
	

	585
	-2.00 
	-2.00 

	595
	-2.00 
	-2.00 

	605
	0.00 
	0.00 

	615
	0.00 
	-0.67 

	625
	-2.00 
	-0.86 

	635
	0.00 
	-1.00 

	645
	0.00 
	-0.67 

	655
	0.00 
	-0.67 

	665
	0.00 
	-2.00 

	675
	0.00 
	-1.33 

	685
	-2.00 
	-1.43 

	695
	0.00 
	-2.00 

	705
	-0.67 
	-2.00 

	715
	0.00 
	-1.11 

	725
	0.00 
	2.00 

	735
	0.00 
	0.29 

	745
	0.00 
	0.00 

	755
	-2.00 
	-0.50 

	765
	-2.00 
	-0.22 

	775
	0.00 
	-0.86 

	785
	-2.00 
	-0.67 

	795
	0.00 
	-1.11 

	805
	0.00 
	0.00 

	815
	0.00 
	-1.20 

	825
	0.00 
	0.00 

	835
	0.00 
	-1.11 

	845
	0.00 
	-0.67 

	855
	0.00 
	0.00 

	865
	0.00 
	0.00 

	875
	0.00 
	-2.00 

	885
	0.00 
	0.67 

	895
	0.00 
	0.67 

	905
	-2.00 
	-0.67 

	915
	0.00 
	0.00 

	925
	0.00 
	0.00 

	935
	0.00 
	0.00 

	945
	-2.00 
	-2.00 

	955
	0.00 
	0.00 

	965
	-2.00 
	-2.00 

	975
	-2.00 
	-2.00 

	985
	0.00 
	2.00 

	995
	0.00 
	-0.67 

	1005
	-2.00 
	-2.00 

	1015
	-2.00 
	-2.00 

	1025
	-2.00 
	-2.00 

	1035
	0.00 
	0.00 

	1045
	-2.00 
	-2.00 

	1055
	0.00 
	0.00 

	1065
	-2.00 
	-2.00 

	1075
	-2.00 
	-2.00 

	1085
	-2.00 
	-2.00 

	1095
	2.00 
	2.00 

	1105
	-2.00 
	0.00 

	1115
	0.00 
	0.00 

	1125
	-2.00 
	-2.00 

	1135
	0.00 
	0.00 

	1145
	-2.00 
	-2.00 

	1155
	0.00 
	0.00 

	1165
	0.00 
	-2.00 

	1175
	-0.40 
	-0.40 

	1185
	0.00 
	-1.20 

	1195
	0.00 
	0.00 

	1205
	-2.00 
	0.00 

	1215
	-2.00 
	-2.00 

	1225
	-2.00 
	-2.00 

	1235
	0.00 
	0.00 

	1245
	0.00 
	0.00 

	1255
	0.00 
	0.00 

	1265
	0.00 
	-2.00 

	1275
	0.00 
	0.00 

	1285
	0.00 
	-2.00 

	1295
	-2.00 
	-2.00 

	1305
	-2.00 
	-2.00 

	1315
	0.00 
	0.00 

	1325
	-0.40 
	-0.50 

	1335
	-2.00 
	-0.40 

	1345
	0.00 
	0.00 

	1355
	0.00 
	0.00 

	1365
	-2.00 
	-2.00 

	1375
	-2.00 
	-2.00 

	1385
	-2.00 
	-2.00 

	1395
	0.00 
	0.00 

	1405
	-2.00 
	-2.00 

	1415
	-2.00 
	0.67 

	1425
	-1.43 
	-1.43 

	1435
	-0.50 
	0.00 

	1445
	-1.00 
	-1.11 

	1455
	-0.86 
	-1.11 

	1465
	-1.43 
	-0.22 

	1475
	-0.91 
	-0.55 

	1485
	-1.27 
	-1.27 

	1495
	-2.00 
	-2.00 

	1505
	-2.00 
	-0.67 

	1515
	-1.33 
	-2.00 

	1525
	-1.50 
	-1.00 

	1535
	-1.33 
	-0.67 

	1545
	-2.00 
	-1.00 

	1555
	-0.86 
	-0.67 

	1565
	-2.00 
	-2.00 

	1575
	0.00 
	0.00 

	1585
	-2.00 
	-1.43 

	1595
	-0.67 
	-0.40 

	1605
	-1.00 
	-1.33 

	1615
	-1.50 
	-1.20 

	1625
	-1.00 
	-0.67 

	1635
	-2.00 
	-1.33 

	1645
	-2.00 
	-1.20 

	1655
	-0.67 
	0.67 

	1665
	-0.67 
	0.67 

	1675
	0.00 
	0.00 

	1685
	-2.00 
	-0.67 

	1695
	0.00 
	-0.67 

	1705
	-2.00 
	-0.67 

	1715
	-2.00 
	0.00 

	1725
	-0.67 
	-2.00 

	1735
	0.00 
	-1.00 

	1745
	0.55 
	0.40 

	1755
	0.67 
	-0.67 

	1765
	0.00 
	-2.00 

	1775
	0.00 
	-2.00 

	1785
	-0.67 
	-2.00 

	1795
	-2.00 
	-2.00 

	1805
	0.50 
	-0.50 

	1815
	-0.22 
	0.67 

	1825
	0.46 
	1.00 

	1835
	0.00 
	0.55 

	1845
	-0.46 
	0.22 

	1855
	-1.00 
	-1.00 

	1865
	-1.00 
	-0.67 

	1875
	-2.00 
	-1.00 

	1885
	2.00 
	0.18 

	1895
	-1.20 
	-0.18 

	1905
	-0.29 
	-0.50 

	1915
	0.00 
	0.40 

	1925
	-1.43 
	-0.55 

	1935
	-0.13 
	0.00 

	1945
	-0.12 
	0.40 

	1955
	-0.33 
	-0.46 

	1965
	-0.18 
	-0.50 

	1975
	0.00 
	-1.11 

	
	
	






Robustness test

[bookmark: _GoBack]We compare Tan et al.’s (2011) decadal precipitation index with PIGNQR and PISha’anxi, respectively to check whether our PIs contain significant dating errors or not. Tan et al.’s (2011) index is synthesized by high-resolution precisely-dated stalagmite records and historical document records from north central China. It is chosen as our reference time-series because (1) it overlaps with our entire study timespan and (2) covers part of GNQR and part of Sha’anxi at the same time.

To test the dating precision of our PIs, we shift them both backward and forward by 20 years (t  20) and 10 years (t  20) and then correlate them with Tan et al.’s (2011) precipitation index in sequence. As their multi-decadal variability is focused, both Tan et al.’s (2011) index and our PIs are smoothed by 5-pt (i.e., 1pt = 10 years) centered moving average prior to statistical analysis. All of the correlation coefficients are calculated by using equal sample size (n = 132) to facilitate their inter-comparison. Statistical results are presented in the following table:

	
	t – 20
	t – 10
	t
	t + 10
	t + 20

	
	
	
	
	
	

	PIGNQR
	0.344***
	0.377***
	0.402***
	0.397***
	0.380***

	
	
	
	
	
	

	PISha’anxi
	0.100
	0.131
	0.145*
	0.132
	0.113

	
	
	
	
	
	



* P < 0.1; *** P < 0.01

It is shown that the correlation coefficients are peaked when PIGNQR and PISha’anxi are not shifted. This reveals that our PIs do not contain significant dating errors. Regarding the correlation coefficients between PIGNQR and Tan et al.’s (2011) index, all of them are positively significant at the 0.001 level. However, for the correlation coefficients between PISha’anxi and Tan et al.’s (2011) index, they are not very strong. Only the one under column t is statistically significant. The above disparity may be attributable to the strong regional precipitation disparity between GNQR and Sha’anxi, while such disparity is the key issue to be systematically investigated in this study.




Reference

[bookmark: _ENREF_1]Tan, L., Cai, Y., An, Z., Yi, L., Zhang, H., and Qin, S.: Climate patterns in north central China during the last 1800 yr and their possible driving force, Climate of the Past, 7, 685-692, 2011.
1

