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The Grotzfeld Collection – From Sources to Climatological Indices

Starting in the 1980s, the data set presented here was initially collected by Prof. Dr. Heinz Grotzfeld and his
working group at the Institute of Arabic and Islamic Studies of the University of Münster in the framework
of the paleoclimate program of the German Federal Government. This program was sponsored by the former
Federal Ministry for Research and Technology (BMFT) with the aim of exploring written sources of the Near
and Middle East for climate reconstructions, adopting and developing appropriate procedures of quantification.
In the framework of this project, several thousand data with relevance regarding climatology and environ-

mental history were acquired. Its sources are mainly chronicles and annals, a genre that was established in
the orient since the 8th century, mainly by scholars and historians. Although their main focus was the docu-
mentation of the lives of important persons, they also included information about extraordinary phenomena,
including climatic, social and political incidents.
Due to political changes the concentration of source material shifted over time: Between the 9th and the

13th centuries, the majority of sources came from Iraq, afterwards from Syria- Palestine and Egypt. Generally
the majority of information originates in major cities and therewith densely settled areas such as Baghdad,
Damascus and Cairo, which at the same time served as scientific centers (Vogt et al. 2011)..

Source-critical evaluation and primal coding of data

Firstly, the acquired sources were source-critically evaluated to ensure their reliability and to be able to extract
useable insights. In doing so, existing source-critical approaches were used (c.f. Glaser, 2013). Following
hermeneutic principles, these issues of critical source analysis were mainly developed on the basis of European
documentary sources. Nevertheless, they proved to be helpful guidelines for an initial evaluation of the Arabic
sources. In accordance with the sociocultural circumstances, the data sets were then modified. Firstly, the
historic place names were synchronized with their modern analogies and the date specifications given in the
hijra calendar system based on lunar months were converted into the Gregorian calendar . Another signifi-
cant difference lies in the fact that Arabic sources focus more on hygric aspects like precipitation, aridity and
drought, while European documents tend to concentrate on thermal matters. This implies a further differen-
tiation of the respective terminologies. Like in other areas of the Mediterranean climate zone, the seasonal
focus lies in the hydrological winter, this being the relevant time for agricultural utilization.
Initially, the newly acquired data sets were coded using the HISKLID scheme established by the parallel

project on paleoclimate by Glaser&Hagedorn. This first codification included the determination of place, time
and content (Glaser&Militzer 1993, Glaser 1996). First evaluations of this database allowed for regionally
differentiated and indicated time series (Grotzfeld 1991).

Grotzfeld data set reloaded – transfer of data to tambora.org

After Prof. Grotzfeld´s retirement this valuable data set, unique for this region and time, remained in his
previous institute in Münster, mainly still documented in form of handwritten file cards. As in many similar
cases, over time these data would have become inaccessible and unavailable for subsequent studies. The work
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of decades, financed by public money, would have been lost.
Thanks to personal contacts and knowledge of this situation, however, it was possible to transfer the

Grotzfeld data set to tambora.org as part of a DFG-project carried out in the years 2010 to 2013 (GL 358/8-
1), thus ensuring the long-term data storage and protection (Riemann et al. 2016). Thereby, the data set
was not only digitized, but also thoroughly reviewed and revised. This particularly included a more detailed
codification. Additionally, a regional climate model was developed to allow an assessment of the spatial rep-
resentation of the indices obtained from these codifications (Riemann 2012).

Generation of digitized data and new codification of the data set

In a first step, the file cards were digitized; the German, English or Arabian handwritten entries were transferred
into a word processing program and consistently translated. To allow a correct temporal codification of the
data, the date specifications were converted into the Gregorian calendar.

In the year 419 H ∼ 1028 AD; (25.05.419 = 21.6.1028)
Because of the already mentioned coldness and wind of the last year there had been no dates apart from

those, which had been imported. Therefore the prices had been very high.
The coldness had been this strong, that both sides of the Tigris river had been over frozen and the

watermills stopped.
Thousands of palm trees had been damaged.

Figure 1: Text sample with transcription. Source: Ibn al-Jawzi, Vol. 9, p. 218 (cf. Ibn al-Athir, al-Kamil,
Vol.9, p. 370).

The HISKLID based coding scheme that was used for the first codification by Grotzfeld´s working group
has been strongly modified and extended during the course of the project. In periodic meetings the citations
of the Grotzfeld collection were source-critically evaluated following Gadamer´s hermeneutic approach. The
pre-coded data were iteratively controlled and adapted to the strongly extended scheme of tambora.org to
ensure an optimized and consistent generation of semantic profiles. Missing codifications were identified and
added; automated processes like calendar adaptations were evaluated. For many of the climate relevant events
mentioned in the citations certain knowledge of place and climate was indispensable. One example of such
location-dependent classifications is the low tide at the Nile, which does not describe an extremely low flow
rate (following the Central European definition), but the Nile´s normal state.

Derivation of indices

Based on these newly coded data with their consistent semantic profiles new indices were derived. Not only
were the data temporally and locally attributed, but also their content was coded and indexed. The new
codification also included a revision of the previous scaling of climatic values as its use of even class numbers
created an artificial asymmetry, which did not correspond to the climatic realities. The new odd-numbered
scaling scheme used by tambora.org is based on the coding scheme of HisKliD 2.0 and provides seven indices:
extremely hot receives the value ‘+3’, very warm ‘+2’, warm or above average ‘+1’ and normal ‘0’. Cold
temperatures are depicted on the negative scale. The value 0 corresponds to the long-term mean value, the
step widths of the negative and positive index classes to the standard deviation of 0.75 (Glaser 1996, Glaser
2013).
These indices are weighted as their frequency distribution has to coincide with the one actually recorded.
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Average values occur most frequently. The higher the absolute value of an index, the lower the probability
that it is being classified (Riemann 2012). These findings were confirmed by the results of the parallel project
based on the almost daily and therewith highly resolved diary entries of Ibn Tawq. Although he rarely noted
down average temperatures – mostly only when it was cold before and the cold weather let up –, but as days
without temperature recordings have to be classified as normal, these clearly outnumber those with entries on
heat or cold.
For the indexation of precipitation, indirect information had to be transformed into codeable rain equivalents.

Such descriptions include “water was flowing out of the gutter” (almost exclusively accompanied by the
indication “it was raining a lot”) or “the roof was dripping”, which were coded with “plenty of rain” and
“very much rain”. The respective indices of these codifications were only inserted when there was an explicit
description of the duration of the rainfall event. For the codification of precipitation in form of snow, another
scheme was introduced in which 1,000 mm of fresh snow equate to a water equivalent of 100 mm (Grotzfeld
1990)
For the high resolution time span of Ibn Tawq´s diaries 1480 - 1501 AD in the region around Damascus, a

detailed analysis of the hygric and thermal circumstances was derived, which in turn served for the calibration
of the indexing technique explained above. These were correlated with recent comparative data providing
differentiated insight into the weather development in this phase of the Little Ice Age.
As a matter of course, a specific degree of uncertainty remains, even if the high resolution data offer very

good calibration possibilities. As every chronologist described precipitation events differently, Grotzfeld initially
only incorporated the values of expressions that were used by both Ibn Tawq and Ibn H. ijj̄ı. In the following,
precipitation amounts were also assigned to the expressions only occurring in Ibn Tawq´s diary. Admittedly,
these results remain estimated values, as the perception of precipitation intensities is always subjective. Even if
Ibn T. awq and Ibn H. ijj̄ı used the same expression, they might describe different precipitation values. A precise
quantification is, however, only of minor importance in climatic reconstructions. For the analysis of long-term
climatic developments, general trends and fluctuation are more important than absolute values (Riemann
2012).
Another possibility to evaluate the quality of the sources used is a cross-validation of the astronomical

or earthquakes events with astronomical calculators like CalSky.com and earthquake catalogues. Such a
comparison of Ibn Tawq´s astronomical entries shows a very high correlation with the calculated astronomic
events, highlighting the extraordinary quality of his observations.
Temperature data were examined as deviations from the corresponding mean value. The sums of al ther-

mal indices per season were listed and compared to show seasonal and interannual temperature fluctuations.
Additionally, weather elements like the degree of cloud coverage and the frequency of dust were reconstructed
and phenological data as well as natural phenomena were evaluated. Last but not least, weather profiles of
the individual years were generated.

Indexed source texts for the Far and Middle East

In the following, the result of this long and laborious process is presented. The original, translated text cita-
tions are supplemented by their temporal and spatial information and by short content-related analyses. The
two data sets of the tambora.org data series Vol. 1 and 2 complement each other spatially and with regards
to content (Schönbein et al. 2016).
Interested parties may retrieve and freely use the complete data set in digital form via the online portal

tambora.org. Both forms – the analogous and the digital one – are meant to encourage the submission of
additional data sets that can be published via the allocation of citeable dois within the CRE-infrastructure.

References

Alexandre, P. (1987) Le Climat en Europe au Moyen Age. Contribution à l’histoire des variations climatiques
de 1000 à 1425, d’après les sources narratives de l’Europe occidentale. In: Paris : Editions de l’Ecole des
hautes études en sciences sociales. 146 (1): 208-210. Glaser, R. (2013): Klimageschichte Mitteleuropas –
1200 Jahre Wetter, Klima, Katastrophen.
Glaser R: Data and Methods of Climatological Evaluation in Historical Climatology HSR (Historical Social
Research)(1996). 21 (4): 56-88.
Glaser, R. & S. Militzer (1993): Wetter-Witterung-Umwelt Aufzeichnungen und Daten aus Franken, Sachsen,

tambora.org data series vol. I doi:10.6094/tambora.org/2016/c156/article.pdf

https://www.tambora.org


Glaser et al. (2016): From Data to Climatological Indices 5

Sachsen-Anhalt und Thüringen 1500-1699. Geographisches Institut der Universität Wurzburg.
Grotzfeld, H. (1990): Zur Nomenklatur arabischer Historiker bei der Bezeichnung von Regenfällen. Gradierung
und Versuch einer quantitativen Bestimmung. In: W. Reuschel (Hsg.), "asien, afrika, lateinamerika", Sonder-
heft 2, Orientalische Philologie und arabische Linguistik: 131-136.
Grotzfeld, H. (1991): Klimageschichte des Vorderen Orients 800-1800 A.D. nach arabischen Quellen. In:
Glaser, R. & R. Walsh (Eds): Historische Klimatologie in verschiedenen Klimazonen, Würzburger Geographis-
che Arbeiten, 80: 21-44.
Luterbacher, J.; García-Herrera, R.; Akcer-On, S.; Allan, R.; Alvarez-Castro, M. C.; Benito, G.; Booth, J.;
Büntgen, U.; Cagatay, N.; Colombaroli, D.; Davis, B.; Esper, J.; Felis, T.; Fleitmann, D.; Frank, D.; Gal-
lego, D.; Garcia-Bustamante, E.; Glaser, R.; González-Rouco, J. F.; Goosse, H.; Kiefer, T.; Macklin, M. G.;
Manning, S.; Montagna, P.; Newman, L.; Power, M. J.; Rath, V.; Ribera, P.; Riemann, D.; Roberts, N.;
Sicre, M.; Silenzi, S.; Tinner, W.; Valero-Garces, B.; van der Schrier, G.; Tzedakis, C.; Vannière, B.; Vogt,
S.; Wanner, H.; Werner, J. P.; Willett, G.; Williams, M.H.; Xoplaki, E.; Zerefos, C. S. & E. Zorita (2012): A
review of 2000 years of paleoclimatic evidence in the Mediterranean. In: Lionello, P. (Ed.), The Climate of
the Mediterranean region: from the past to the future: 87-185.
Pfister, C. (1985) Klimageschichte der Schweiz von 1525-1860. Das Klima der Schweiz von 1525–1860 und
seine Bedeutung in der Geschichte von Bevölkerung und Landwirtschaft. Band I.
Riemann, D. (2012): Methoden der Klimarekonstruktion aus historischen Quellen in Mitteleuropa. In:
Freiburger Geographische Hefte 69.
Riemann, D.; Glaser, R.; Kahle, M. & S. Vogt (2016): The CRE tambora.org – new data and tools for
collaborative research in climate and environmental history Geoscience Data Journal. doi:10.1002/gdj3.30.
Vogt, S.; Glaser, R.; Luterbacher, J.; Riemann, D.; Al Dyab, G.; Schönbein, J. & E. Garcia-Bustamante
(2011): Assessing the Medieval Climate Anomaly in the Middle East: The potential of Arabic documentary
sources. In: PAGES news. 19 (1): 28-29.
Schönbein, J.; AlDyab, G.; Yuan, L.; Vogt, S.; Weintritt, O.; Kahle, M.; Hologa, R. & R. Glaser (2016) The
Chronicle of Ibn Tawq - over 7000 Climate and Environmental Records from Damascus, Syria, AD 1481 to
1501. In: Glaser, R.; Kahle, M. & R. Hologa (Eds) tambora.org data series vol. II.
doi:10.6094/tambora.org/2016/c157/serie.pdf

Sources

AFi:↪Imād ad-Din Ismā↪̄ıl Abū l-Fidā’ (-) ↪Ağā’ib al-āt
¯
ār f̄ı t-tarāğim wa-’l-ah

˘
bār.

ALa:↪Abd al-Lat.̄ıf al-Baġdād̄ı; Kamāl Hafuth Zand (1965) al-Kāmil f̄ı t-tār̄ıh
˘
.

Ash:Ashtor, Eliyahu (1969) Quellenstudien zur frühen Mamlukenzeit. Šams ad-D̄ın M. b. Ibrāh̄ım al-Ğazar̄ı:
H. awādit¯

az-zamān. (Teiledition der Jahre 682-687 H.).
ASh:Šihāb ad-D̄ın Abū M. ↪abd ar-Rah.mān b. Ismā↪̄ıl al- Maqdis̄ı, gen. Abū Šāma; Zāhid al-Kawt

¯
ar̄ı, M.

(1949) La chronique de Damas d’al-Jazari. Années 689-698 H.
AZe:anon.; Zetterstéen, K.V. (1919) Beiträge zur Geschichte der Mamlukensultane in den Jahren 690-741
der Hiğra nach arab. Handschriften. Die Chronik des Baktāš al-Fāh

˘
ir̄ı (709-741 H./1309/10-1340/41 A.D.).

BaE:Baybars Rukn ad-D̄ın al-Mans.ūr̄ı; Elham, Shah Morad (1977) Tār̄ıh
˘
Ibn Qād. ı̄ Šuhba.

Bea:Beawes, William; Carruthers, Douglas (1928) The Desert Route to India.
BHe:Bar Hebraeus; Budge, E. A. (1932) al-Bidāya wa-n-nihāya.
BHe:Ġr̄ıġūriūs Abū l-Farağ, gen. Ibn al-↪Ibr̄ı (Bar Hebraeus) (-) Tār̄ıh

˘
Ab̄ı l-Fidā’. al-Muh

˘
tas.ar f̄ı ah˘

bār al-
bašar. A concise history of mankind.
Bud:Ah.mad al-Budayr̄ı al-H. allāq; ↪Abd al-Kar̄ım, Ah.mad ↪Izzat (1960) Kanz ad-durar wa-ğāmi↪ al-ġurar.
Car:Carruthers, Douglas (1932) The Chronography of Gregory Abū l-Farağ, 1225-1286, known as Bar He-
braeus.
Dha:Šams ad-D̄ın M. b. Ah.mad b. ↪Ut

¯
mān ad

¯
-D
¯
ahab̄ı; Šaltūt, F. M.; Ibrāh̄ım, M. M. (1974) Textes

d’historiens damascènes sur les tremblements de terre du XIIe siècle de l’Hégire (XVIIe-XVIIIe s.).
Fas:Abū t.-T. ayyib Taq̄ı ad-D̄ın M. b. Ah.mad ↪Al̄ı al-Fās̄ı (1959) H. awādit¯

Dimašq al-yaum̄ıya. 1154-1176
H./1741-1762 A.D.
Gab:↪Abd ar-Rah.mān al-Ğabart̄ı (-) Mabāhiğ al-ih

˘
wān wa-manāhiğ al-h

˘
ullān f̄ı h.awādit¯

ad-dahr wa-z-zamān.
(vgl. Wilhelm Pertsch: Die arabischen Handschriften der Herzoglichen Bibliothek zu Gotha. Bd. 3, Nr. 1631.
Frankfurt am Main 1987).
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GaH:Haarmann, U.; Šams ad-D̄ın M. b. Ibrāh̄ım al-Ğazar̄ı (1970) Kitāb as-Sulūk li-ma↪rifat duwal al-mulūk.
GaS:Sauvaget, Jean (1951) Zubdat al-h.alab min tār̄ıh

˘
H. alab.

HaA:Nūrallāh ↪Abdallāh b. Lut.fallāh b. ↪Abd ar-Raš̄ıd al-H. awāf̄ı; Krawulsky, D. (1984) Tār̄ıh
˘
ad-dawla ar-

rasūl̄ıya f̄ı l-Yaman li-mu’allif mağhūl ↪āša f̄ı l-qarn at-tāsi↪ al-hiğr̄ı.
Haf:M. Mut.̄ı↪ al-H. āfiz. (1981) at-Tār̄ıh˘

al-Mans.ūr̄ı. Talh˘
ı̄s al-kašf wa-l-bayān f̄ı h.awādit¯

az-zamān.
Ham:von Hammer, Joseph (1854) Reisen durch Syrien, Palästina, Phönicien, die Transjordan-Länder, Arabia
Petraea und Unter-Aegypten.
Hib:↪Abdallāh M. al-Hibš̄ı (1984) Tār̄ıh

˘
al-yaman h

˘
ilāla al-qarn al-h. ād̄ı ↪ašr al-hiğr̄ı/as-sābi↪ ↪ašr al-m̄ılād̄ı.

1045-1090 H./1635-1680 A.D.
IAd:Kamāl ad-D̄ın Abū l-Qāsim ↪Umar b. Ah.mad b. Hibat Allāh b. al-↪Ad̄ım;Sām̄ı ad-Dahhān (1951) Mir’āt
az-zamān f̄ı ta’r̄ıh

˘
al-a↪yān.

IAg:Šihāb ad-D̄ın A. b. A. b. ↪Ar. b. al-↪Ağam̄ı az-Zā’id al-Ah.mad̄ı (-) Tār̄ıh
˘
Ibn H. iğğ̄ı. (vgl. Ahlwart, W.:

Verzeichnis der arabischen Handschriften. Bd. 9, Nr. 9458. Berlin 1897).
IAt:↪Izz ad-D̄ın Abū l-H. asan ↪Al̄ı b. Ab̄ı l-Karam M. b. M. b. ↪Abd al-Kar̄ım b. ↪Abd al-Wāh. id aš-Šaybān̄ı,
gen. Ibn al-At

¯
ı̄r (1967) Inbā’ al-ġumr bi-abnā’ al-↪umr.

IDw:Abū Bakr b. ↪Abdallāh b. Aybak ad-Dawādār̄ı (1960) S. afah. āt f̄ı tār̄ıh˘
Dimašq f̄ı-l-qarn al-h. ād̄ı ↪ašr al-

hiğr̄ı, mustah
˘
rağa min kunnāš Ismā↪̄ıl al-Mah. āsini.

IDy:↪Abd ar-Rah.mān b. ↪Al̄ı b. ad-Dayba↪; Šulh.ud, Y. (1983) Tār̄ıh˘
al-Malik az.-Z. āhir.

IFu:Nās.ir ad-D̄ın M. b. ↪Abd ar-Rah.mān al-H. anaf̄ı, gen. Ibn al-Furāt; Lyons, M.C; Lyons, U.; Riley-Smith, J.
S. C. (1974) Kitāb duwal al-islām.
IGz:Abū l-Farağ ↪Abd ar-Rah.mān b. ↪Al̄ı b. al-Ğauz̄ı (1942) S. afh.a min at-tār̄ıh

˘
aš-Šām̄ı.

IHa:Šihāb ad-D̄ın Abū l-Fad. l Ah.mad b. ↪Al̄ı b. H. ağar al-↪Asqalān̄ı; ↪Abd al-Mu↪̄ıd, M.; ↪Abd al-Wahhāb
al-Buh

˘
ār̄ı; Šaraf ad-D̄ın Ah.mad (1968) Reisebeschreibung nach Arabien und den umliegenden Ländern.

IHi:Šihab ad-D̄ın Abū l-↪Abbās Ah.mad b. ↪Alā’ ad-D̄ın H. iğğ̄ı Mūsā b. Ah.mad b. Sa↪̄ıd al-H. isbān̄ı ad-Dimašq̄ı
(-) Šad

¯
arāt ad

¯
-d
¯
ahab f̄ı ah

˘
bār man d

¯
ahab.

IIm:Abū l-Falāh. Abd al-H. ayy Ibn al-↪Imād al-H. anbal̄ı (-) Title Unknown.
IIy:Muh.ammad b. Ah.mad b. Iyās; Mus.t.afā, M. (1975) Une neige à Damas au XIXe siècle.
IKt:↪Imād ad-D̄ın Abū l-Fidā’ Ismā↪̄ıl b. ↪Umar b. Kat

¯
ı̄r (1938) al-Muntaz.am f̄ı ta’r̄ıh

˘
al-mulūk wa l-’umam.

IMi:Abū ↪Al̄ı Ah.mad b. M. b. Miskawayh (1916) Histoire des Sultans Mamlouks. Texte arabe publié et traduit
en francais par E. Blochet.
INa:Abū l-Fad. ā’il M. b. ↪Al̄ı b. Naz.̄ıf al-H. amaw̄ı; Abū l-↪Id Dūdū (1982) al-Fad. l al-maz̄ıd ↪alā buġyat al-
mustaf̄ıd f̄ı ah

˘
bār mad̄ınat Zab̄ıd.

IQl:H. amza b. Asad Abū Ya↪lā H. amza b. al-Qalānis̄ı; Amedroz, H.F. (1908) Geschichte des Osmanischen
Reiches.
IQS:Taq̄ı ad-D̄ın Abū Bakr b. Ah.mad b. Qād. ı̄ Šuhba / ↪Adnān Darw̄ıš (ed.) (1977) Kitbuġa und Lāğ̄ın.
Studien zur Mamluken-Geschichte nach Baibars al-Mans.ūr̄ı und an-Nuwair̄ı. Šihāb ad-D̄ın Ah.mad b. ↪Abd
al-Wahhāb an-Nuwayr̄ı: Nihāyat al-↪arab f̄ı funūn al-adab. Bd. 29 = 693-698 H.
ISa:↪Izz ad-D̄ın M. b. ↪Al̄ı b. Šaddād; Ah.mad H. ut.ayt. (1984) Tār̄ıh˘

-i H. afiz.-i Abrū. Bah˘
š ğuġrāf̄ıyā-i H

˘
urāsān.

H
˘
orāsān zur Timuridenzeit nach dem Tār̄ıh

˘
H. āfez.-e Abrū.

ISs:M. b. M. b. S. as.rā; Brinner, W. M. (1964) Tār̄ıh
˘
al-h

˘
ulafā’.

ITB:Abū l-Mah. āsin b. Taġr̄ı Bird̄ı; Popper, W. (1910) S. ubh. al-a↪šā f̄ı s.inā↪at al-inša’.
ITu:Šams ad-D̄ın M. b. T. ūlūn; M. Mus.t.afā (1962) Le traité des famines de Maqr̄ız̄ı. Traduction française de
Gaston Wiet.
Jor:Jorga, Nicolae (1909) an-Nuğūm az-zāhira f̄ı mulūk Mis.r wa l- Qāhira.
Lao:Laoust, Henri (1954) Kitāb ad-durr ar-mars.ūf f̄ı tār̄ıh˘

aš-Šūf.
Mah:Ismā↪̄ıl b. Tāğ ad-D̄ın b. Ah.mad al-Mah. āsin̄ı; S. alah. ad-D̄ın al-Munağğid (1960) Tār̄ıh

˘
ar-rusul wa-’l-

mulūk.
Mak:M. al-Makk̄ı b. as-Sayyid b. al-H. āğ Makk̄ı b. al-H

˘
ānqāh; ↪Umar Nağ̄ıb al-↪Umar (-) Tār̄ıh

˘
muh

˘
tas.ar

ad-duwal.
Maq:Taq̄ı ad-D̄ın Ah.mad b. ↪Al̄ı al-Maqr̄ız̄ı / Sa↪̄ıd ↪Abd al-Fattāh. ↪Ašūr (Ed.) (1970) Nuzhat an-nufūs
wa-l-abdān f̄ı tawār̄ıh

˘
az-zamān.

Muf:Moufazzal Ibn Abil-Fazail; Blochet, E. (1919) Chronik von 690-709 H./1291-1309/10 A.D. In: K.V.
Zetterstéen. . Leiden 1919. (arab. 1-145). Beiträge zur Geschichte der Mamlukensultane in den Jahren
690-741 der Hiğra nach arab. Handschriften.
Mun:Hanānya al-Munayyir (1954) D

¯
ayl mir’āt az-zamān.
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Nie:Niebuhr, Carsten (1969) Histoire des Prix et de Salaires dans l’Orient Médiéval.
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↪an az-zalāzil min sanat 914 wa-h.atta sanat 1124 h. (1508-1712 A.D.).
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