Dear Editor and reviewers,

We would like to express our sincere gratitude for your suggestions regarding our manuscript. We thank
the editor and reviewers for the time and effort that have put into reviewing the previous version of the
manuscript. Your suggestions have enabled us to improve our work. Based on the instructions provided
in the letter, we uploaded the file of the revised manuscript. Accordingly, we have uploaded a copy of
the original manuscript with the changes. Appended to this letter is our point-by-point response to the
comments raised by the editor and reviewers. The comments are reproduced and our responses are
given directly afterward in a different color (blue) based on revised manuscript.

Thanks again!
Sincerely,

Authors

Response to editor, Dr. Khalid,

Clarification of the Term "Ming Dynasty": To enhance readability and comprehension for a wider
audience, it is recommended that the term "Ming Dynasty" be clearly defined in the "Overview of the
Study Region" section. This will provide readers with the necessary historical context to understand the
period under study and the socio-economic conditions prevalent during that time.

Response: We sincerely appreciate the editor’s positive feedback on our model development, research
framework, methodology, and data sources, which has greatly encouraged us in revising the
manuscript. In response to the term "Ming Dynasty," we have expanded the Introduction in Line 77-82
of revised manuscript to add details on dynasty’s period, climate and social context, providing readers
with the necessary historical context during that time.

Response to reviewer, Dr. Samar Momin,

Responses to specific comments:

Historical Vs modern climate change adaption:

It would be useful to have a section with a simple comparison or explanation between these historical
responses and modern-day disaster management strategies adopted in China. This would make the
research more relevant to current discussions on climate change adaptation.

Response: Thank you for your suggestion, which has encouraged us to find out the connection
between historical experiences and the present. We have added Discussion 4.2: Inheritance and
development of historical disaster experience (Line 413-454), which explores how historical
experience has shaped modern climate adaptation and disaster management from the perspectives of

inheritance and development. In terms of inheritance, from historical period to the present, the Chinese
1



people have prioritized advancements in agricultural techniques and land productivity to strengthen
defense against natural disasters. And the government has consistently played a leading role in
disaster management, fostering a social support mechanism — “help from all sides when one area is in
difficulty” — rooted in Confucian culture.

In terms of development, scientific and technological progress has led to significant advancements in
agricultural techniques, greatly enhancing land productivity and defensive ability. Additionally, China has
transitioned from an agrarian society to an industrial one, resulting in substantial shifts in social
response mechanisms. Traditional methods, such as grain redistribution through agricultural taxes and
relief efforts, have been replaced by a modern emphasis on developing grain markets to strengthen
food distribution and ensure individual food security. This shift has allowed emergency response
capacities to reach a new level.

Formulations: Could the authors provide a clear explanation (in the text) about how the formulations
were derived?

Response: Thank you for your suggestion about formulation. We have added the derivation process of
the formulas in Section 2.2.3.3, Line 234-238; Line 230-252. Using Formula 1 and Formula 2, we can
calculate the average drought degree (D) and average famine degree (F) for each drought-affected
county. They are used to display the spatial distribution of drought and famine about Chenghua Drought
and Wanli Drought (Figure 3). Based on this, we can obtain the average drought degree (ADj) and
average famine degree (AF;j) for three different scenarios of the two drought events. Additionally, we
constructed the index Flj to assess the severity of famine caused by drought, which is used to compare
differences in famine severity across different scenarios. It should be noted that the construction of Fl;
is intended to assess the relative severity of drought-induced famine, and cannot reflect the actual
severity.

p= Zi=1di/, (1)
F=Ziafy, (2)
AD; = ZulsD ”/ N, (3)
AF, = z,’Zian/Nj (4
FI; = AFJ/A D, ©)

In the equations, d represents the drought severity for a drought year; f represents the famine severity
for a drought year; j denotes the scenario type (where j = a, b, ¢); ADj represents the average drought
intensity for type j; AFj represents the average famine degree for type j; Flj represents the famine
severity caused by drought for type j; 4 indicates that both drought events lasted for four years; i
denotes the year of the i-th drought event; n represents the n-th drought-affected county; and N;

represents the number of drought-affected counties in type j.
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The spatial distribution maps and graphs are useful. However, the authors could add additional visual
representations of the comparisons between the two droughts (e.g., timeline diagrams) could further
clarify the narrative.

Response: Thank you for your suggestion on graphical summaries. We also believe that graphical
summaries can help us express our points more effectively. Therefore, we have collected data on fiscal
degree (Wei et al., 2014), macroeconomy (Wei et al., 2015), arable land (Guan and Li, 2010), and silver
quantities (Su, 2010) of Ming Dynasty to help visually compare the social contexts of two drought
events (figure 5). Meanwhile, we have added these references in the text.

Chenghua Drought + Zhang Juzheng’s Reform ¢ — Wanli Drought
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Responses to technical comments:
We sincerely appreciate the reviewer’s technical comments, which have helped us enhance the
accuracy and clarity of our manuscript.

In general spaces between text and in-text citation are missing throughout the manuscript.
Response: We have updated the in-text reference formatting and adjusted the reference list to ensure
consistency and compliance with citation standards.

Grammatical/sentence structure:

Requires correction: "Give that famine often stems from poor harvests..."

Corrected: "Given that famine often stems from poor harvests..."

Requires correction: "...as a time when ancient famine response policies were highly well-develop in
China."

Corrected: "...as a time when ancient famine response policies were highly well-developed in China."



Response: We have corrected accordingly.

Needs clarification: Line 135, Ancient China gradually developed a comprehensive famine response
system that deal with each step of processes to extreme drought-induced famines (Figure 2).

Needs clarification: Line 147, In ancient China, there were various emergency measures to mitigate
famine, among which exemption and relied being the most common (Hao et al., 2021).

Response: We have revision in Line 140 and Line 157-158.

Throughout the manuscript counties classifications Type A, Type B and Type C are written as "Type a"
or "type a", | believe that since it is a classification, the Latin letter needs to be capitalized for example
use Type "A" or type "A" consistently.

Response: We have revised "type a," "type b," and "type c" to "Type A," "Type B," and "Type C." in the
text and updated the Figure 2, 3, 6.

Clarification: What is the unit (mu) here? "6.51 mu per person"
Response: The unit "mu" (7) is a unit of area, where 1 mu ~ 0.0067 hectares. We have added a note
to clarify it.

Response to reviewer #2,

Responses to specific comments:

A Compendium of Chinese Meteorological Records of the Last 3000 Years (4 [EH =TS it 36 4E) is
the main source of historical records about the government's response measures. However, the
records of post-disaster response (relief, exemption) kept in this book are incomplete, as the purpose
of the contributors is to collect meteorological disasters and their consequences. Secondly, most of
these records are extracted from historical local Chronicles, which mainly record the response behavior
of local society, while the measures from the imperial court (central government) are not comprehensive.
It is suggested to supplement the response measures (especially tax exemption and grain dispatching)
of the imperial court in the Ming Shilu (P 5Z3%), compilation of government archives of the Ming
Dynasty), which will be more comprehensive and helpful for later comparison of the strength of
government response capability in Chenghua and Wanli reigns.

Response: We appreciate the reviewer’s suggestions regarding data sources. Indeed, the Ming Shilu is
a valuable document for studying the imperial court's response during the drought events. However,
after examining and analyzing the records in the Ming Shilu, we found significant discrepancies in the
documentation of the response data for the two drought events. For instance, during the Chenghua
period, records of tax exemption included details such as the location, type of disaster, and quantities:



“Due to drought, autumn grain and grass tax of last year in Datong, Shanxi and other prefectures
were exempted, amounting to more than 2.3 million Dan of grain and more than 4.34 million
bundles of grass.”

(AR I 1 PG KN B EER TR A =TT A7 G =77V TR )

In contrast, during the Great Drought of the Wanli period, no specific quantities were recorded.
“The decree ordered that the tax could be exempted at varying levels for the disaster-stricken
populations in Shaanxi and Shanxi”

(EPELG 1 P 8K [ T iR T 25)

As a result, it is difficult to assess the differences in the central government's response intensity
between the two drought events. Therefore, we did not rely on the Ming Shilu. Compendium reflects
local data, which is the specific implementation of the state relief at the county level. Therefore, it also
provides valuable insight into state’ capacity.

Responses to technical comments:

In line 101, "50 million" should be "62 million", see Cao, 2000, pp. 451~452. In addition, Zheng et al.
(2014a) speculated that the total population of North China in 1580 was about 52 million (see Table S4
of the ESM), which would be a useful reference.

Response: We appreciate the reviewer's comments. We have revised, citing Cao's work as the
reference.

Line 104, "Dan (a weight unit in ancient China)" is not accurate. Dan (1) is an unit of volume in ancient
Chinese, and in the Ming Dynasty, the weight of 1 Dan grain is about 60~70 kg.
Response: Thanks. We have made the revision and added the note.

The translation of " K5/ KYL" as "major drought/major famine" is inaccurate (e.g. Tab.1), great or
severe might be more accurate.

In line 212, there should be a note on "Guanyin tu (¥ )", which is a kind of clay with fine texture that
can be fatal if consumed in excess.

Tab. 3, in "countless starvation deaths (4t £ 4x), corpses as pillows (JE# £ £x)", Chinese and English
do not correspond, so the original text needs to be checked.

Response: Thanks. We agree. We have made the revision accordingly.

In line 318-321, about the planting scope of American crops in China in the Ming Dynasty, current
researchers believe that corn was mainly distributed in southern China at the end of the 16th century
(late Ming Dynasty), and the planting area in the north was very small; The potato was probably not yet
introduced to China (see Han Maoli, Historical Agricultural Geography of China, vol. 2, #/%#i: (F[E
Lk EE ) ). The contribution of American crops to the improvement of social response
capability in the Wanli reign is not significant.

Response: We appreciate the reviewer's suggestion. More researches (He, 1979; You, 1989; Wang,
2004) have led us to recognize that we had overstated American crops’ influence on the northern
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regions during the Wanli Drought. As a result, we have removed the section discussing American crops
to maintain the accuracy and integrity of our analysis.

Response to reviewer #3,

Responses to specific comments:

This study presents the impacts and responses of extreme drought events during the ancient China.
Broadly speaking, it can help understand the occurrence of famine and provide insights for countries or
regions at risk of food shortage. Currently, China is already making a big contribution to world hunger
and world food security. What we're more interested in is how historical Chinese famine responses
influence modern-day disaster management? which measures are still in use today? | suggest the
article should add a brief section about the inheritance of historical response measures.

Response: We appreciate the reviewer's comments. We have added a section in Discussion 4.2:
Inheritance and development of historical disaster experience, where we explore the impact of
historical disaster management experiences in China on modern disaster management from the
perspectives of inheritance and development.

Responses to technical comments:

Line 318-322: Potatoes were not widely spread and planted until the Qing Dynasty. Does the article
exaggerate the role of potatoes?

Response: We appreciate the reviewer's comments. We had overestimated the impact of American
crops and removed this section.

Are the AD1s showed in Table 4 and Table 6 same?
Response: Thanks. We have added the formula derivation process and revised the notation to avoid
confusion.

References in text should be standardized, for example: in line 355 (Su 2010); in line 394 (Liang, 2008)
Response: Thanks. We have made the revision accordingly.



