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Abstract This article integrates multi-source dataset, including local chronicles, compiled ma-
terials, and historical material online platform, to extract information county-level occurrences, temporal
characteristics, and disaster triggers of famines in Shaanxi Province during the Ming Dynasty ( 1368
—1644 AD). Through semantic quantification, statistical analysis, and famine index construction, we re-
veal the spatiotemporal patterns of famine and identify key disaster drivers. The results are as follows: (1)
Famines in Shaanxi Province during the Ming Dynasty exhibit distinct temporal patterns and mon-
thly/ seasonal variations, with three phases; 1368 —1420 AD, 1421-1600 AD, and 1601 -1644 AD.
The third phase (1601-1644 AD) shows the highest severity and spatial extent, with famines clustered
in July and February but distributed across seasons. Periodic analysis indicates famine periodicity correlates
with solar activity cycles. (2) Regional disparities are evident: Guanzhong ( central Shaanxi) records
the highest frequency, whereas northern and southern Shaanxi suffer greater severity. Southern Shaanxi ex-
hibits the strongest clustering. (3) Drought is the dominant single-factor trigger (SF), while drought-in-
sect co-occurrence prevails among dual factors (DF). DF-induced famines are more severe than SF. The
primary drivers are droughts, locust infestations, and floods. Regional variations align with environmental

contexts; northern Shaanxi is drought-dominated, Guanzhong faces insect-driven crises, and southern

Shaanxi is flood-prone.
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Fig. 1 Geographical location and subdivision of Shaanxi Province
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Fig.2 Season and lunar month distribution of famine in

Shaanxi Province during Ming Dynasty

E, EHILRE R BT E 7.35; 4 3 By Bt 1601—
1644 4, KA MTEE 2E Y K, FHPLE S
Bk 12.45, 25 1B 24.4 £5 L 55 2 Y B
3.32 %, EUEMAEM N 1640 4, F 73 ANEZ
FF

AR YL S B (K 3-b) M BoR 1L
Fii KB, TEYLTE A PR A TR 1480—1490 4E,
1525—1535 4£, 1580—1590 4, 1630—1644 4 %
BFB. #EA 17 e UG, VLT 45 9 1 2R
ETb, MY REN 2, ol AR Il
FEAREC FET 3 45 3% (8] 3-¢) WoR, VIR K4 A7
e W PR AE , TR 21.31a, 25. 18 a,
SRS A+ W & (Hale XFH A 22 a
( Hathaway, 2010), Gleissberg J< fH & #] 24 ~25a
(Gopalswamy et al., 2015) ), RHYIITE R K THEX
I 45 R BH i S i At 2 L B 5 TR 3R 45 8 2 A 11

=]
3.2 HAZHERNENZEL%H

I V4 48 AR AR L o i A LA 3 AL A
UL, #id 90% i B AR M Z d YL (99/107)

®1 ETERNITESRITE

Table 1 Grade standards for famine based on historical data

SRR L BYL R, XILEE RYL, B RIL E I, FEILAE

SEE NN $2 3 RS PN RUR S K 2 PRI g/ PN =

—8 I /1
Z 8 /1 /1

I/m
|




MM K

806

+ W 2 F # 2025 4 6 A

(a) MR
60F FEE 5
ﬁ v
m( 95% ' {5717
38 40l
=
200
oL
1400 1450 1500 1550 1600 1650
80
(b) BN
= 60| 1 42917
miﬁ I L |
B 40| )
- |
1
2] | ' |
|
| [l
ol o L I
1 1 1 1 1 1
1400 1450 1500 1550 1600 1650
Sl A R YL .
n
20F ——— 12T A i , P
i ! \ [N AN
3 1
;j% 15F ] v,' l ! i
2 i
= 1o} ¥
0.5
0.0

1400 1450 1500 1550 1600 1650
AE453/AD

B3 Bers A BIARYLSE Y I ) 3 A

Fig. 3 Temporal distribution of famine in Shaanxi Province during Ming Dynasty
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Fig. 4  Spatial distribution of famine in Shaanxi Province during Ming Dynasty
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Fig. 5 Regional distribution of famine in Shaanxi Province during Ming Dynasty
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Fig. 6 Disaster factors of famine in Shaanxi Province during Ming Dynasty
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Fig. 7 Spatial distribution of disaster factors of famine in Shaanxi Province during Ming Dynasty
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