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Abstract. The Arabian Peninsula remains a relatively poorly surveyed region for avian biogeography, 
where artificial wetlands may provide important stopover and refuge sites for water birds. We report 
a record of Medium Egret Ardea intermedia at Ash-Shahmah Dam within the King Abdulaziz Royal 
Reserve, Saudi Arabia, on 1 November 2019. This represents the second locality in Saudi Arabia where 
the species has been documented, following its previous record from Jizan, and provides additional 
evidence of its occurrence in the country, extending its known distribution to the arid interior north 
of Riyadh. Recent taxonomic studies have supported the recognition of three distinct species within 
the former “Intermediate Egret” complex: Ardea intermedia, A. brachyrhyncha, and A. plumifera. 
Although A. intermedia is primarily distributed in South and Southeast Asia, its confirmed occur-
rence in Saudi Arabia highlights the importance of careful identification of Intermediate-type Egrets 
in the Arabian Peninsula. Identification outside full breeding plumage remains challenging because 
of overlap in external characters; therefore, species identification should consider a combination of 
bill and lores coloration, tibial and tarsal coloration, bill shape, gape position, and overall structural 
characters. The Ash-Shahmah record, documented within a protected area established in 2018, 
also highlights the value of protected areas and systematic ornithological monitoring in improving 
knowledge of the Saudi avifauna and detecting species that may have previously been overlooked.
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Saudi Arabia supports a diverse avifauna owing to its 
geographical position at the junction of the Palearctic, 
Afrotropical, and Oriental biogeographic regions and its 
wide range of habitats. The National Centre for Wildlife 
currently lists 499 bird species in the country, including 
approximately 180 water bird species, while more than 
300 species pass through Saudi Arabia during migra-
tion, highlighting the country’s importance along major 
African–Eurasian flyways (National Centre for Wildlife 
2026). Birds are sensitive indicators of environmental 
change because their distribution, abundance, and popu-
lation trends respond to changes in habitat and environ-
mental conditions (Thongsoulin et al. 2019; Chedad et 
al. 2023; Gregory and van Strien 2010). Migratory birds 

are particularly responsive to variation in food availabil-
ity, weather, and temperature, which influence migration 
timing, routes, and seasonal distributions (Chedad et al. 
2022, 2025; Berthold 1999; Zink 2002; Newton 2008; 
Somveille et al. 2015). Rapid environmental change, 
including climate warming and altered food resources, 
can consequently affect avian behaviour, phenology, 
population dynamics, and distribution patterns (Oro et 
al. 2013; Parmesan 2006; Devictor et al. 2008; De’ath 
et al. 2009; McDermott and DeGroote 2017).
The country’s extensive coastline, inland wetlands, res-
ervoirs, oases, wadis, and artificial water bodies provide 
important habitats for resident and migratory water birds. 
This importance is reflected in the national network of 39 
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Important Bird and Biodiversity Areas (IBAs), several 
of which encompass wetlands and coastal habitats of 
recognized importance for birds (Boland and Burwell 
2020). In response to accelerating climate change and 
increasing anthropogenic pressures, Saudi Arabia has 
substantially strengthened its framework for natural 
resource management through the establishment of 
an extensive network of royal and national reserves, 
enhanced public awareness programmes, strengthened 
field monitoring protocols, and brought forward more 
stringent wildlife protection legislation. These measures 
have contributed to improving knowledge of the national 
avifauna, particularly within the King Abdulaziz Royal 
Reserve (KARR). Recent systematic surveys in KARR 
have provided baseline information on the seasonal 
occurrence and conservation status of threatened mi-
gratory birds, further demonstrating the importance of 
the reserve for migratory avifauna (Alshammari et al. 
2026). Continued field investigations have also revealed 
previously undocumented species records and breeding 
evidence in Saudi Arabia, demonstrating the value of 
systematic monitoring for improving knowledge of the 
national avifauna (Ajarem et al. 2020; Al-Qahtani et al. 
2025; Chedad et al. 2026).
Within KARR, recent ornithological studies have 
substantially expanded the documented avifaunal in-
ventory. These include the first records of nine vagrant 
bird species for the reserve, highlighting the role of 
systematic surveys in detecting occasional and poorly 
documented species (Chedad et al. 2026a), as well as 
the first confirmed record of Red Phalarope Phalaropus 
fulicarius at KARR, providing additional evidence of 
the occurrence of rare vagrant water birds in the re-
serve (Chedad et al. 2026b). Other recent studies have 
documented the first record of Rüppell’s Vulture (Gyps 
rueppelli) for the region (Al-Asmari et al. 2026), the first 
confirmed nesting of Egyptian Nightjar (Caprimulgus 
aegyptius) in the Kingdom (Chedad et al. 2026c), evi-
dence of breeding range expansion in the Black-winged 
Kite (Elanus caeruleus) (Altalhi et al. 2025), the first 
evidence of breeding and eastward range expansion by 
the Mediterranean Short-toed Lark (Alaudala rufescens) 
(Al-Asmari et al. 2025), and the first confirmed record 
of Pectoral Sandpiper (Calidris melanotos) for Saudi 
Arabia (Al-Qahtani et al. 2025), alongside additional 
observations that are currently under analysis or await-
ing publication. Collectively, these findings demonstrate 
the continuing contribution of systematic field surveys 
to documenting species occurrence, migration patterns, 
breeding activity, and range changes within KARR and 
more broadly across Saudi Arabia.
Within this context, the record of Medium Egret (Ar-
dea intermedia) at Ash-Shahmah Dam, in the King 
Abdulaziz Royal Reserve, eastern Saudi Arabia, rep-
resents the second documented locality of the species 

in the country and provides additional evidence of its 
occurrence in the Arabian Peninsula.
We documented a single sighting of a Medium Egret Ar-
dea intermedia at Ash-Shahmah Dam (26°06′48.33″N, 
45°48′41.35″E; 653 m a.s.l.) within the King Abdulaziz 
Royal Reserve (KARR), Saudi Arabia, on 1 November 
2019, at approximately (10:10) (Figure 1).
The reserve, established in 2018 and included on the 
IUCN Green List by 2025, covers approximately 
28,345 km² and is located about 70 km north of Riyadh, 
extending across parts of the Riyadh and Eastern Prov-
inces. The Ash-Shahmah Dam forms a small artificial 
wetland of just over 10 ha within this predominantly 
arid landscape. The site experiences a hot desert climate 
characterized by extremely dry and hot summers, mild 
winters, low annual precipitation of approximately 
66 mm, and temperatures ranging from 6.7 °C to 42.8 °C 
(Almazroui et al. 2012; World Bank 2024; Climate Data 
2025; Weather and Spark 2025).
The former “Intermediate Egret” complex, which in-
cluded African, Asian, and Australasian populations, 
has undergone substantial taxonomic revision, including 
changes in generic placement and subsequent recogni-
tion of three species: Yellow-billed Egret Ardea brachy-
rhyncha, Plumed Egret A. plumifera, and Medium Egret 
A. intermedia (Tu et al. 2017; Walsh and Chafer 2022; 
del Hoyo et al. 2023; eBird 2023; Heron Conservation 
2023). The name “Intermediate Egret” is still encoun-
tered in older literature, whereas A. intermedia is cur-
rently treated as Medium Egret.
Field identification necessitates careful morphological 
assessment, as the Medium Egret is intermediate in 
size between the Great Egret Ardea alba and the Little 
Egret Egretta garzetta, with a shorter, thicker neck that 
lacks the pronounced S-curve diagnostic of the former. 
In full breeding plumage, the Medium Egret exhibits 
a predominantly black bill with yellowish lores, long 
filamentous plumes on the back and breast, and crucially 
no plumes on the head; the legs are entirely black. In 
non-breeding plumage, identification is complicated by 
a bill that fades to yellow or bicoloured, rendering birds 
superficially similar to small Great Egrets or bulky Little 
Egrets. Under these circumstances, structural characters 
provide the most reliable diagnostic features: a more 
compact build relative to the Great Egret, a longer neck 
and bill than those of the Cattle Egret Bubulcus ibis, 
and a gape line terminating at the posterior margin of 
the eye rather than extending beyond it (del Hoyo et al. 
2023; Heron Conservation 2023).
The Ash-Shahmah individual (Figure 2) was photo-
graphed in non-breeding plumage, consistent with the 
November date of the observation. It showed a bicol-
oured, yellowish bill and entirely dark legs, together 
with a build more compact than the Great Egret and 
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 Figure 1. Observation sites of the Medium Egret (Ardea intermedia) in Saudi Arabia: the present record from the King Ab-
dulaziz Royal Reserve (KARR), documented in 2019 (green), and the 2025 records from Jazan (red; Saudi Birding 2025).

Figure 2. Records of the Medium Egret Ardea intermedia in Saudi Arabia (photos by Bader M. Alqasem).

a neck and bill proportionally longer than those of 
the Cattle Egret. These structural features, combined 
with the absence of any orange or pink flush typical of 
breeding A. alba, are consistent with A. intermedia and 
inconsistent with Egretta garzetta, which is markedly 
smaller and slighter-billed.
The breeding distribution extends from Pakistan, India 
and Sri Lanka eastward through China, Korea and Japan, 

and southward into the Greater Sundas. The species 
is currently classified as Least Concern by the IUCN 
and remains locally common across much of its range. 
Nevertheless, the global population has not been rigor-
ously quantified (Maddock 2000; Heron Conservation 
2023; IUCN 2024).
Within the Arabian Peninsula, the Medium Egret Ardea 
intermedia is a rare visitor, with records historically 
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concentrated in southern Oman and the United Arab 
Emirates. Interest in the identification and status of 
“intermediate-type” egrets in Arabia has grown since 
the 2023 taxonomic split of the former Intermediate 
Egret complex into Medium Egret (A. intermedia), 
Yellow-billed Egret (A. brachyrhyncha), and Plumed 
Egret (A. plumifera). Separating the two Arabian candi-
dates remains particularly difficult outside the breeding 
season, when several plumage and bare-part characters 
overlap – and given Jazan’s proximity to the Horn of 
Africa, either taxon was, in principle, plausible there 
(Walsh and Chafer 2022). Earlier intermediate-type 
records from Jazan were in fact first assigned to A. in-
termedia but were reassigned to Yellow-billed Egret 
once the split took effect; the confirmation of the Asian 
bird came only in July 2025, when photographs from the 
same region showed birds in full breeding plumage – 
black bill, yellow lores, entirely black legs – diagnostic 
of A.  intermedia rather than its African counterpart 
(eBird 2023; Saudi Birding 2025). A first individual was 
photographed in breeding plumage on 13 July, followed 
by a group of six on 15 July, five of which showed the 
same diagnostic features. These records close a real gap 
in the national avifaunal list and underline how much 
artificial wetlands and protected areas are still revealing 
about Saudi Arabia’s birdlife.
The Ash-Shahmah Dam observation reported here is 
thus only the second Saudi Arabian locality where the 
species has been confirmed, extending its known oc-
currence from the south-western lowlands to the arid 
interior north of Riyadh. The fact that an isolated arti-
ficial wetland within the King Abdulaziz Royal Reserve 
should host a species otherwise confined to South and 
Southeast Asia is perhaps less surprising given that it 
is already a fairly common passage and winter visitor 
in Oman, with further records from Qatar and the UAE 
– and its turning up at two such widely separated Saudi 
sites hints that such water bodies may serve as more than 
one-off refuges for drifting vagrants. Seasonal dispersal 
from the South Asian range, perhaps aided by favour-
able winds or adverse weather, could plausibly carry 
birds this far west, though the present evidence falls 
well short of demonstrating a regular migration route. 
For now, the two records are best read as further proof 
that the species can reach well beyond its usual range, 
not as evidence of an established pathway – and only 
continued observation, particularly of birds in breeding 
plumage, will show how often, and from where, these 
movements actually occur.
We recommend systematic surveys of artificial wetlands 
across the Kingdom to assess their role as stepping stones 
for vagrant water birds. Future records of egrets should 
be documented photographically, with particular atten-
tion to bill and lores colouration, to facilitate definitive 
species-level identification. Moreover, sustained long-

term monitoring within recently established reserves 
such as KARR is essential, as these areas continue to 
reveal species that were previously overlooked.

Acknowledgments

The authors extend their appreciation to the King 
Abdulaziz Royal Reserve Development Authority and 
the Green Sustainability Company for Environmental 
Services (GSCES) in Saudi Arabia for their support and 
assistance with sample collection. 

Conflict of interests
The co-authors report no conflicts of interest.

Funding
This project was funded by King Abdulaziz Royal 
Reserve Development Authority and conducted by 
the Green Sustainability Company for Environmental 
Services (GSCES), Saudi Arabia.

Data availability
The data used to support the findings of this study are 
included within the article.

References

Ajarem, J.S., Al-Sadoon, M.K., Paray, B.A., & Al-Mfa
rij, A.R. 2020. A provisional checklist of the avifauna 
of Turaif province, the Kingdom of Saudi Arabia. 
Saudi Journal of Biological Sciences 27(1), 74–76.  
https://doi.org/10.1016/j.sjbs.2019.05.003

Al-Asmari, H.A., Chedad, A., Al-Qahtani, A.M., Al-
shammari, N.M., Altalhi, M.H., Alzahrani, A.S., 
Alkhamis,  H.H., Alowaifeer, A.M., & Alrefaei, A.F. 
2025. First evidence of breeding and eastward range 
expansion of the Mediterranean short-toed lark 
(Alaudala rufescens) in King Abdulaziz Royal Re-
serve, Saudi Arabia. Biodiversitas 26, 4048–4056.  
https://doi.org/10.13057/biodiv/d260834

Al-Asmari, H.A., Chedad, A., Riad, S., Al-Qahtani, A.M., 
Alshammari, N.M., Altalhi, M.H., Alzahrani, A.S., 
Alkhamis, H.H., Alowaifeer, A.M., & Alrefaei, A.F. 
2026. First record of Rüppell’s Vulture (Gyps 
rueppelli) in the King Abdulaziz Royal Reserve, 
Eastern Saudi Arabia. Vulture News 89, 50–56.  
https://doi.org/10.4314/vulnew.v89i1.7

Almazroui, M., Islam, M.N., Jones, P.D., Athar, H., & 
Rahman, M.A. 2012. Recent climate change in the 
Arabian Peninsula: seasonal rainfall and temperature 

https://doi.org/10.13057/biodiv/d260834
https://doi.org/10.4314/vulnew.v89i1.7


127Second documented locality of the medium Egret Ardea intermedia in Saudi Arabia: a record from Ash-Shahmah Dam, King Abdulaziz Royal Reserve

climatology of Saudi Arabia for 1979–2009. Atmosferic 
Research 111, 29–45. https://doi.org/10.1016/j.
atmosres.2012.02.013

Al-Qahtani, A.M., Chedad, A., Alshammari, N.M., 
Altalhi,  M.H., Al-Asmari, H.A., Alzahrani,  A.S., 
Alkhamis, H.H., Alowaifeer, A.M., & Alrefaei, A.F. 
2025. First confirmed record of Calidris melan-
otos Vieillot, 1819, Pectoral Sandpiper (Charadrii-
formes, Scolopacidae), at King Abdulaziz Royal 
Reserve, Saudi Arabia. Check List 21, 750–754.  
https://doi.org/10.15560/21.4.750

Alshammari, N.M., Chedad, A., Riad, A.S., Alzahrani, A.S., 
Alkhamis, H.H., Alowaifeer, A.M., & Alrefaei, A.F. 
2026. Seasonal occurrence and conservation status 
of threatened migratory birds in the King Abdulaziz 
Royal Reserve, Saudi Arabia: A baseline inven-
tory. Applied Ecology and Environmental Research 
24(5),10325–10343.  

Altalhi, M.H., Chedad, A., Alshammari, N.M., Al-
Qahtani,  A.M., Al-Asmari, H.A., Alzahrani,  A.S., 
Alkhamis,  H.H., Alowaifeer, A.M., & Alre
faei,  A.F. 2025. Breeding range expansion of the 
Black-winged Kite (Elanus caeruleus): evidence 
from the King Abdulaziz Royal Reserve, Saudi 
Arabia. Zoology and Ecology 35(2), 177–183.  
https://doi.org/10.35513/21658005.2025.2.9

Boland, C.R.J., & Burwell, B.O. 2020. Ranking and map-
ping the high conservation priority bird species of Saudi 
Arabia. Avian Conservation and Ecology 15(2): 18. 
https://doi.org/10.5751/ACE-01705-150218

Berthold P., 1999. A comprehensive theory for the evo-
lution, control and adaptability of avian migration. 
Ostrich 70, 1–11.

Chedad, A., Adamou, N., Bouzid, A., Bendjoudi, D., & 
Guezoul, O. 2022. The Common Starling Sturnus 
vulgaris L., 1758 regular wintering species in the 
Algerian Sahara. Natural Resources and Sustainable 
Development 12(1), 189–197. https://doi.org/10.31924/
nrsd.v12i1.099

Chedad, A., Bouzid, A., Samraoui, F., & Samraoui, B. 
2023. Surviving amid the Saharan sands: First bree
ding recordand nesting ecology of the Mallard in the 
Algerian Sahara. Wetlands Ecology and Management 
32, 689–701. https://doi.org/10.1007/s11273-023-
09970-z 

Chedad, A., Bendjoudi, D., Dahmani, W., El Bouhissi, M., 
Benmammar-Hasnaoui, H., Bekkouche, A., Si Bachir, A., 
Djeziri, H., Zoutal, F., Zitouni, A., Touchene, Gh., Sed-
diki, F., Rabie, D., Sadine, S.E., Ait Hammou,  M., 
Beladis, B., Babali, B., Guezoul, O., Chenchouni, H. 
2025. Recent range expansion of the House Bunting 
(Emberiza sahari sahari) in Algeria and prospects for 
future expansion. Zoology and Ecology 35(1), 77–86.  
https://doi.org/10.35513/21658005.2025.1.9

Chedad, A., Alshammari, N.M., Al-Qahtani, A.M., 

Riad, S.A., Al-Asmari, H.A., Shahin, A., Althobaiti, A., 
Alzahrani, A.S., Alkhamis, H.H., Alowaifeer, A.M., 
& Alrefaei, A.F. 2026a. First records of nine vagrant 
bird species (Aves) from the King Abdulaziz Royal 
Reserve, Saudi Arabia. Check List 22(3), 535–548.  
https://doi.org/10.15560/22.3.535

Chedad, A., Al-Qahtani, A.M., Al-Asmari, H.A., Alza-
hrani, A.S., Alshammari, N.M., Alkhamis,  H.H., 
Alowaifeer, A.M., & Alrefaei, A.F. 2026b. First 
confirmed record of the Red Phalarope, Phalaro-
pus fulicarius (Linnaeus, 1758) (Charadriiformes, 
Scolopacidae), at King Abdulaziz Royal Reserve 
(KARR), Saudi Arabia. Check List 22(3): 549–554.  
https://doi.org/10.15560/22.3.549

Chedad, A., Alshammari, N.M., Al-Qahtani, A.M., Alhaf
taa, A.R., Alzahrani, A.S., Alkhamis, H.H., Alowai
feer, A.M., & Alrefaei, A.F. 2026c. First confirmed nest-
ing record of Egyptian Nightjar Caprimulgus aegyptius 
in Saudi Arabia: King Abdulaziz Royal Reserve. Applied 
Ecology and Environmental Research 24(2), 3469–3474.  
https://doi.org/10.15666/aeer/2402_34693474

Climate Data. 2025. Riyadh Region, Saudi Arabia – Climate 
information. Climate-Data.org, Hamburg, Germany. 
https://en.climate-data.org/asia/saudi-arabia/riyadh-
region-2029/

De’ath G., Lough J.M., & Fabricius, K.E. 2009. Declining 
coral calcification on the Great Barrier Reef. Science 323, 
116–119. https://doi.org/10.1126/science.1165283

del Hoyo, J., Martínez-Vilalta, A., Motis, A., Collar, N., 
Kirwan, G.M., & Moura, N. 2023. Medium Egret 
(Ardea intermedia), version 1.0. In Birds of the World. 
Cornell Lab of Ornithology. https://doi.org/10.2173/
bow.integr1.01

Devictor, V., Julliard, R., Couvet, D., & Jiguet, F. 2008. 
Birds are tracking climate warming, but not fast enough. 
Proceedings of the Royal Society B 275, 2743–2748. 
https://doi.org/10.1098/rspb.2008.0878

eBird. 2023. eBird Taxonomy Update. https://science.ebird.
org/en/use-ebird-data/the-ebird-taxonomy/2023-ebird-
taxonomy-update

Gregory, R.D., & van Strien, A. 2010. Wild bird indicators: 
using composite population trends of birds as measures 
of environmental health. Ornithological Science 9(1), 
3–22. https://doi.org/10.2326/osj.9.3

Heron Conservation. 2023. Intermediate Egret. IUCN Heron 
Specialist Group. https://www.heronconservation.org/
herons-of-the-world/list-of-herons/intermediate-egret/

IUCN Red List. 2024. Ardea intermedia. https://www.
iucnredlist.org

Maddock, M. 2000. The decline of the Intermediate Egret 
in eastern Australia. Wetlands Ecology and Manage-
ment.

McDermott, M.E., & DeGroote, L.W. 2017. Linking pheno-
logical events in migratory passerines with a changing 
climate: 50 years in the Laurel Highlands of Pennsyl-

https://doi.org/10.1016/j.atmosres.2012.02.013
https://doi.org/10.1016/j.atmosres.2012.02.013
https://doi.org/10.15560/21.4.750
https://doi.org/10.35513/21658005.2025.2.9
https://doi.org/10.35513/21658005.2025.1.9
https://doi.org/10.15666/aeer/2402_34693474
https://en.climate-data.org/asia/saudi-arabia/riyadh-region-2029/
https://en.climate-data.org/asia/saudi-arabia/riyadh-region-2029/
https://doi.org/10.1126/science.1165283
https://doi.org/10.2173/bow.integr1.01
https://doi.org/10.2173/bow.integr1.01
https://science.ebird.org/en/use-ebird-data/the-ebird-taxonomy/2023-ebird-taxonomy-update
https://science.ebird.org/en/use-ebird-data/the-ebird-taxonomy/2023-ebird-taxonomy-update
https://science.ebird.org/en/use-ebird-data/the-ebird-taxonomy/2023-ebird-taxonomy-update
https://www.heronconservation.org/herons-of-the-world/list-of-herons/intermediate-egret/
https://www.heronconservation.org/herons-of-the-world/list-of-herons/intermediate-egret/
https://www.iucnredlist.org/
https://www.iucnredlist.org/


128 Al-Qahtani, A.M., Chedad, A., Alqasem, B.M. et al.

vania. PLoS One 12(4), 1–17. https://doi.org/10.1371/
journal.pone.0174247

National Center for Wildlife. 2026. Terrestrial Wildlife 
Conservation – Birds. Ministry of Environment, Water 
and Agriculture, Riyadh, Saudi Arabia. https://www.
ncw.gov.sa/en/terrestrial-wildlife

Newton, I. 2008. The Migration Ecology of Birds. London: 
Elsevier. 

Oro, D., Genovart, M., Tavecchia, G., Fowler, M.S., 
& Martínez-Abraín, A. 2013. Ecological and ev-
olutionary implications of food subsidies from 
humans. Ecology Letters 16(12), 1501–1514.  
https://doi. org/10.1111/ele.12187

Parmesan C. 2006. Ecological and evolutionary re-
sponses to recent climate change. Annual Review in 
Ecology, Evolution and Systematics 37, 637–669.   
https://doi.org/10.1146/annurev.ecolsys.37.091305.110100

Saudi Birding. 2025. Mission Impossible? Separating 
Yellow-billed from Medium Egret in Arabia. Published 
11 March 2024; updated 10 August 2026. Saudi 
Birding. https://www.saudibirding.com/post/mission-
impossible-separating-yellow-billed-from-medium-
egret-in-arabia

Somveille, M., Rodrigues, A.S.L., & Manica, A. 2015. 
Why do birds migrate? A macroecological perspective. 
Global Ecology and Biogeography 24(6), 664–674.  
https://doi.org/10.1111/geb.12298

Thongsoulin, P., Phanthuamath, V., Islam, M.S., 
Thongmanivong, S., & Kang, Y. 2019. The relationship 
between birds diversity and habitats in Phou Khao 
Khouay (PKK) national park of Lao PDR. Open Journal 
of Forestry 9(2), 143–158. https://doi.org/10.4236/
ojf.2019.92006

Tu, F., Tang, S., Yan, C., & Huang, X. 2017. Complete 
mitogenome of Intermediate Egret Ardea intermedia 
(Ciconiiformes: Ardeidae). Mitochondrial DNA Part 
B 2(2), 510–511. https://doi.org/10.1080/23802359.2
017.1361352

Walsh, A., & Chafer, C.J. 2022. Taxonomic revision, oc-
currence, and identification of Intermediate Egret 
Ardea intermedia in North Queensland, Austral-
ia. Australian Field Ornithology 39, 174–194.  
http://dx.doi.org/10.20938/afo39174194

Weather Spark. 2025. Average weather in Tumayr, Saudi 
Arabia year-round. https://weatherspark.com/y/103714/
Average-Weather-in-Tumayr-Saudi-Arabia-Year-
Round. Accessed 2025-08-03.

World Bank. 2024. Climate Change Knowledge. Portal: 
https://climateknowledgeportal.worldbank.org/. Ac-
cessed 2025-05-03.

Zink, R.M. 2002. Towards a framework for understanding 
the evolution of avian migration. Journal of Avian 
Biology 33, 433–436. https://doi.org/10.1034/j.1600-
048X.2002.03081.x

https://doi.org/10.1080/23802359.2017.1361352
https://doi.org/10.1080/23802359.2017.1361352
http://dx.doi.org/10.20938/afo39174194
https://weatherspark.com/y/103714/Average-Weather-in-Tumayr-Saudi-Arabia-Year-Round
https://weatherspark.com/y/103714/Average-Weather-in-Tumayr-Saudi-Arabia-Year-Round
https://weatherspark.com/y/103714/Average-Weather-in-Tumayr-Saudi-Arabia-Year-Round
https://climateknowledgeportal.worldbank.org/

